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FOREWORD 
 
 
 
These proceedings contain the papers of the IADIS International Conference on Internet 
Technologies & Society (ITS 2011), which has been organised by the International 
Association for Development of the Information Society and co-organised by East China 
Normal University, Shanghai, China, 8 - 10 December 2011. 
 

The IADIS Internet Technologies & Society 2011 conference (ITS 2011) aims to address 
the main issues of concern within WWW/Internet as well as to assess the influence of 
Internet in the Information Society.  

 

Broad areas of interest are Internet Technologies, Information Management, e-Society and 
Digital Divide, e-Business / e-Commerce, e-Learning, New Media and e-Society, Digital 
Services in e-Society, e-Government / e-Governance and e-Health. These broad areas are 
divided into more detailed areas (see below). However innovative contributes that do not fit 
into these areas will also be considered since they might be of benefit to conference 
attendees. 

 
 Internet Technologies: Electronic Data Interchange (EDI), Intelligent Agents, 

Intelligent Systems, IS Security Issues, Mobile Applications, Multimedia 
Applications, e-Payment Systems, Protocols and Standards, Semantic Web and 
XML, Services, Architectures and Web Development, Software Requirements and 
Web Architectures, Storage Issues, Strategies and Tendencies, System 
Architectures, Telework Technologies, Ubiquitous Computing, Virtual Reality, 
Web 2.0 technologies, Social Networking and Marketing and Wireless 
Communications. 

 Information Management: Computer-Mediated Communication, Content 
Development, Cyber law and Intellectual Property, Data Mining, e-Publishing and 
Digital Libraries, Human Computer Interaction and Usability, Information Search 
and Retrieval, Knowledge Management, Policy Issues, Privacy Issues, Social and 
Organizational Aspects, Virtual Communities, Internet and Disability, Internet and 
Aging Population, e-Society and Digital Divide, Social Integration, Social 
Bookmarking, Social Software, e-Democracy and Social Integration. 

 e-Business / e-Commerce: Business Ontologies and Models, Digital Goods and 
Services, e-Business Models, e-Commerce Application Fields, e-Commerce 
Economics, e-Commerce Services, Electronic Service Delivery, e-Marketing, 
Languages for Describing Goods and Services, Online Auctions and Technologies, 
Virtual Organisations and Teleworking. 

 
 
 



 xii

 e-Learning: Collaborative Learning, e-Mobile Learning , Curriculum Content 
Design & Development, Delivery Systems and Environments, Educational Systems 
Design, e-Citizenship and Inclusion, e-Learning Organisational Issues, Evaluation 
and Assessment, Political and Social Aspects, Virtual Learning Environments and 
Issues and Web-based Learning Communities. 

 New Media and e-Society: Digitization, heterogeneity and convergence, 
Interactivity and virtuality, Citizenship, regulation and heterarchy, Innovation, 
identity and the global village syndrome, Internet Cultures and new interpretations 
of “Space” and Polity and the Digitally Suppressed. 

 Digital Services in e-Society: Service Broadcasting, Political Reporting, 
Development of Digital Services, Freedom of Expression, e-Journalism and Open 
Access. 

 e-Government /e-Governance: Accessibility, Democracy and the Citizen, Digital 
Economies, Digital Regions, e-Administration, e-Government Management, e-
Procurement, e-Supply Chain, Global Trends, National and International Economies 
and Social Inclusion. 

 e-Health: Data Security Issues, e-Health Policy and Practice, e-Healthcare 
Strategies and Provision, Legal Issues, Medical Research Ethics and Patient Privacy 
and Confidentiality. 

 

The IADIS Internet Technologies & Society 2011 conference (ITS 2011) received 149 
submissions from more than 29 countries. Each submission was reviewed in a double-blind 
review process by an average of four independent reviewers to ensure quality and maintain 
high standards. Out of the papers submitted, 25 got blind referee ratings that published 
them as full papers, which means that the acceptance rate was below 17%. Some other 
submissions were published as short papers, reflection papers, doctoral papers and 
posters/demonstrations. 

 

Best papers will be selected for publishing as extended versions in the IADIS International 
Journal on WWW/Internet (IJWI) and in other selected publications. 

 

In addition to the presentation of full papers, short papers, reflection papers and 
poster/demonstrations, the conference also includes three keynote presentations from 
internationally distinguished researchers. We would therefore like to express our gratitude 
to George Siemens, Technology Enhanced Knowledge Research Institute, Athabasca 
University, Canada and Prof. Gao Hong Qing, Dean of Network Center of He Nan Normal 
University, China. Also special thanks to the opening speaker, Prof. Ren You Qun, Vice 
President East China Normal University, China. In addition, Internet Technologies & 
Society 2011 features a tutorial by Professor Professor Paul Nieuwenhuysen, Vrije 
Universiteit Brussel, Belgium.  

 

 



 xiii

A successful conference requires the effort of many individuals. We would like to thank the 
members of the Program Committee for their hard work in reviewing and selecting the 
papers that appear in this book. We are especially grateful to the authors who submitted 
their papers to this conference and to the presenters who provided the substance of the 
meeting. We wish to thank all members of our organizing committee. 

Last but not least, we hope that participants enjoyed Shanghai and their time with 
colleagues from all over the world, we hope that you can join us in our next edition of the 
IADIS International Conference on Internet Technologies & Society that will be held in 
Perth, Australia, in 2012. 
 
Piet Kommers, University of Twente, The Netherlands 
Ji-ping Zhang, East China Normal University, Shanghai, China 
Tomayess Issa, Curtin University, Perth, Australia 
Pedro Isaías, Universidade Aberta (Portuguese Open University), Portugal 
Conference and Program Co-Chairs 
 
Shanghai, China 
8 December 2011 
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KEYNOTE LECTURES 
 
 

ENVISIONING A SYSTEM-WIDE LEARNING ANALYTICS 
PLATFORM 

 
 

By George Siemens 
Technology Enhanced Knowledge Research Institute, Athabasca University, Canada 

 
Abstract 

 
Schools and universities around the world are beginning to recognize the value of institutional and 
learner-produced data as a means of improving learner success and as a means toward more 
effective decision making by educators and institutional leaders. Learning management systems, 
student information systems, and related system-wide platforms are introducing analytics 
functionality to their suites. Educators have an important opportunity to engage in the learning 
analytics discussion in order to develop tools that serve the learning process and are informed by the 
latest research in learning sciences. Two criteria are important in the development of learning 
analytics: 1) Open tools and algorithms, 2) An architecture for extending functionality through 
additional tools with detailed dashboards for visualization. This presentation will introduce the 
Learning Analytics Open Architecture - an international project focused on creating the "Wordpress 
or Moodle of learning analytics". The vision behind the project, the need for an open architecture 
extensible through widgets, and intended collaborative research projects will be detailed 

 
"CLOUD COMPUTING IN CHINA EDUCATION" 

 
By Prof. Gao Hong Qing,  

Dean of Network Center of He Nan Normal University, China 
 

Abstract 
 

China attaches high importance to cloud computing and its development. Believing cloud 
computing to be a major part of the next-generation information technology, it is eager to promote 
R&D and model application of cloud computing. Cloud computing is a network of computing 
resources—located just about anywhere—that can be shared. They bring to education a range of 
options not found in traditional IT models. In many cases, free for schools and universities that need 
to upgrade legacy systems and expand services. The cloud helps ensure that students, teachers, 
faculty, parents, and staff have on-demand access to critical information using any device from 
anywhere. Both public and private institutions can use the cloud to deliver better services, even as 
they work with fewer resources. By sharing IT services in the cloud, the education institution can 
outsource noncore services and better concentrate on offering students, teachers, faculty, and staff 
the essential tools to help them succeed. 
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CONFERENCE TUTORIAL 
 
 

ORGANIZING POSTGRADUATE INTERNATIONAL TRAINING 
PROGRAMS ON INFORMATION MANAGEMENT 

 
By Professor Paul Nieuwenhuysen,  

Vrije Universiteit Brussel,  
2B114, Pleinlaan 2, B-1050 Brussel, Belgium 

 
 

How to organize postgraduate international training programs is the topic of this tutorial workshop. 

This contribution is based on experience gained with the organization / management / co-ordination 
of a series of 15 international training programs.  

 

The following questions can be interesting for the audience of this conference: 

1. How to obtain financial support to organize the training programs? 

2. How to organize the management, evaluation and improvement of the program? 

3. How to exploit the fast evolution of information and communication technology and services in 
the announcement of each new program, and to communicate with participants? 

4. How to improve the practical use of computers and Internet by the participants, in view of the 
fast evolution of hardware and internet access services? 

5. How to cope with the significant differences in background and aims of the participants? 

6. Which types of learning methods and experiences are the most efficient and effective in this kind 
of program? 

7. It is now widely recognized that in an international educational program, the teachers should 
adapt their mode of delivery and the contents of their teaching to the students and their local 
environment, needs and priorities. How to realize this in practice? Here we face the difficulty that 
many experts who are potential teachers have no clear view on the needs of the participants and 
their organizations, and have no time to adapt and extend their expertise to meet the expectations of 
visiting students. 

8. How to assist the participants in converting their intense, concentrated and slightly confusing 
experience into some structured framework that can serve hopefully in future applications? 

9. How to motivate the participants to translate the experience gained during the program into 
concrete implementations in their home institute? 

10. How to deal with the reality that there is not just one solution for each professional challenge, 
while participants want to take home concrete and affordable solutions for one or several local 
needs in their home organization? 



 xix

 

11. Assessing the progress made by each student can be valuable for the student and also for the 
organizers of an educational program. What can be the function of assessment of a heterogeneous 
group of participants in an informal, short and international training program? 

12. How to stimulate interaction among the participants and to provide a basis for future 
professional and social-cultural contacts? 

13. How to exploit the program not only for professional development, but also as an eye opener to 
other cultures (culture of other participants; culture of the region where the program is organized; 
culture of various experts who contribute to the program)? 

14. Follow-up of progress made by participants in their home organization after their return is 
desirable, but how to realize this? 

 

The following gives some information about the programs that allowed us or even forced us to 
experiment continuously to improve the organization and the management: 

The subject area of the programs is information science and technology and applications in 
scientific library and information management. Courses, practical work and study visits are 
organised mainly in Brussels, which is the internationally oriented capital of Belgium. Duration  
is about three months. The entry level is bachelor or master. Most of the participants are already 
professionally active in developing countries, about 1/2 in Africa, 1/2 in Asia and occasionally in 
Latin America and Europe. One program has been organized each year, on average.  
Up-to-date information about the aims and contents of the programs can be found on the WWW site 
http://www.vub.ac.be/BIBLIO/itp/ 
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VISUALIZATION OF STUDENTS’ ACTIVITIES 
TO SUPPORT TEACHERS AND STUDENTS IN PERSONAL 

LEARNING ENVIRONMENTS 

Bo Yu, Carsten Ullrich and Ruimin Shen 
Shanghai Jiao Tong University - Haoran Building, 6/F, 1954 Hua Shan Road, 200030 Shanghai, China 

ABSTRACT 

A recent trend in distant education is the concept of Personal Learning Environments, a combination of services and tools 
controlled and assembled by the individual user. While offering advantages over traditional Leaning Management 
System, PLEs bring their own challenges, as they make it difficult to assess the users’ interaction with the system. In this 
paper we present a graph-based visualization of the students’ activities, and show how it can be used by both teachers and 
learners to achieve a better understanding of how the learning takes place. 

KEYWORDS 

Visualization, Personal Learning Environment, Activities, Feedback, Awareness 

1. INTRODUCTION 

A recent trend in distant education is the concept of Personal Learning Environments (PLEs). A PLE is a 
combination of services and tools that are controlled and assembled by individual users (Wilson, 2006). 
Rather than integrating different services into a centralized system, the idea is to provide the learners and 
teachers with a variety of different services and hand over control to them to select and use the services the 
way they deem fit (Chatti, 2007). PLEs can be realized in a number of ways, for instance as mash-ups, 
similar to iGoogle and Netvibes. A PLE stands in contrast to traditional Learning Management Systems such 
as Blackboard, because the control does lie in the hand of its user (a student or a teacher), not in the hand of 
an organization. The user decides which services to integrate.  

The flexibility of a PLE can lead to better learning, especially self-directed learning (Law, 2008), but 
comes with its own problems: the average learner can quickly become overtaxed by the multitude of features 
potentially available, and requires appropriate guidance and motivation (Ullrich, 2010). Also, teachers face 
difficulties in assessing the students’ learning progress, since the students might use a vast number of 
different tools. A traditional LMS can provide detailed statistics on the students’ interactions since the 
available tools are know beforehand. In a PLE, the specific configuration will differ between students. 

The paper presents a solution to the problem of understanding the students’ activities in a flexible 
environment. Based on an existing activity capturing mechanism (CAM), it describes how to collect 
activities, and how to process them so that they can be visualized in a way that helps both the teachers and 
the students to see and interpret their activities. The activities are visualized as a graph whose vertices consist 
of tools and whose edges show the order of interaction. The example in Figure 1 centers on a tool training a 
German exercise (“The present tense of haben”). The graph shows that this tool is connected to, e.g., (“nicht 
oder kein”), a different exercise.  

IADIS International Conference on Internet Technologies & Society 2011
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Figure 1. The user interface of the visualization 

The paper is structured as follows. It first describes related work (Section 2) and presents the context of 
this work, both from a learning and technological perspective (Section 3). Section 4 describes the design of 
and implementation our visualization framework. Section 5 describes the meaning of the visualization. The 
paper closes with a conclusion and an outlook on further work. 

2. RELATED WORK 

Educational data mining and visualizations are two frequently used methods to analyze user activities and to 
provide feedback in a PLE. 

Educational Data Mining (EDM) is “an emerging discipline, concerned with developing methods for 
exploring the unique types of data that come from educational settings, and using those methods to better 
understand students and the settings which they learn in” (Baker, 2010). A key area of EDM is mining log 
files of student performance. It is based on four different methods, namely accounting, clustering, 
classification and data analysis (Baker, 2010). Accounting counts numeric information to provide feedback to 
students, for example, by measuring the students’ time spend while using the learning environment to enable 
comparison with peers. Clustering groups students and tools according to similar properties. This is used, for 
instance, to divide students into different groups by the examination scores to give them personalized 
support. Classification maps tools and students to predefined tags, and groups tools and students belonging to 
a specific tag. This can be used, for instance, to indicate that some of the students have the same learning 
habit. Data mining algorithms such as social network analysis and outlier analysis are employed to find the 
central tools which were used most frequently by the students. 

Visualization of educational data transforms data collected during a learning experience, e.g., the usage of 
a LMS or a PLE, into a manipulable graphical representation. Two main methods of visualization can be 
distinguished (Soller, 2005). The first method provides a basic view of the data to improve awareness about 
the performed user activities. An example is bar charts that show the statistics of the user activities. These bar 
charts allow teachers and students to identify quickly the participation frequency and the accuracy rate when 
for problems solving activities (Govaerts, 2010). The second method aggregates data in a high-level designed 
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algorithm to indicate some conclusion. Usually it joins some data together to indicate high level results to be 
returned as the feedback. For instance, analyzing participation rates with word counts and message reply 
delays, and relating this back to an ideal model (Govaerts, 2010).  

Examples of earlier work in data visualization for education are CourseVis (Mazza, 2004) and Moodog 
(Zhang, 2007). However, these tools are designed for a specific learning management system and cannot be 
used in a PLE setting that is configurable by the users. Also, they need to be installed and configured, and 
cannot be added “on-the-fly”. 

Recent work by Govaerts et al (2010) addresses data collection and visualization in a PLE setting. Their 
tool generates charts based on the global course statistics on time expenditure and document usage. The 
horizontal axis shows the dates and the vertical axis displays the total time spent during the course. In our 
work, we decided to focus on a new way of the graph visualization instead of the two dimension X - Y chart 
because we wanted to make the visualization more intuitive, understandable and interactive. 

3. SETTINGS 

In this section we describe the educational context in which our work was developed and provide information 
on the technology our work is based on. 

3.1 Educational Context 

This work has been done in the context of adult distant education. Such a setting is characterized by adult 
learners with limited time available for study, as they typically have a full-time job and a family. In addition, 
the digital literacy and motivation to work with new digital technology is often low, meaning that solutions 
have to be easy to use and understand, and the added value needs to be immediately visible (Ullrich, 2010). 

Our testbed consists of teacher and students of the Shanghai Jiao Tong School of Continuing Education 
(SOCE), a higher education institution based on blended learning. There, students can attend lectures in 
person in the classroom, but also watch a live video stream. After the lecture has taken place, the video is 
available for replay. SOCE uses a self-developed LMS, which offers forums and downloadable media, such 
as slides. Our PLE offers additional learning activities, not covered in the school LMS, and is currently used 
during class but also for homework. 
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Figure 2. Example of the PLE 

Figure 2 contains a screen shot of the PLE used in a French Course. In this example, the PLE consists of 
the tools Translate, Text-Speech, Business Dictionary, Spell Check and a pronunciation recorder. Students 
use Translate and Business Dictionary to look up the words. They use the Spell Check to check their French 
words spelling. They use the pronunciation recorder to record their oral French. Regarding the text-speech 
tool, it helped the students to listen to unfamiliar French pronunciation. 

3.2 Technical Environment 

Our PLE is based on Liferay (http://www.liferay.com/), an open-source portal environment that supports a 
large number of standards that enable extending the functionality of the portal through so-called gadget 
(dynamic web content that can be embedded on a web page). 

Among others, Liferay supports the OpenSocial standard. OpenSocial is a set of common application 
programming interfaces (APIs) for web-based social network applications, developed by Google along with 
MySpace and a number of other social networks. It is based on HTML and JavaScript, as well as the Google 
Gadgets framework, which specifies how to encode gadgets using XML and javascript. A closely related 
technology is the W3C widget recommendation (http://www.w3.org/TR/#tr_Widgets). In our case, we use 
OpenSocial and Google Gadgets to implement the tools to be used by the student. 

In addition to provide tools directly relevant to learning, it is important to capture the users’ interaction 
with the tools. This can be achieved using CAMera (Schmitz, 2009), a tool for personal monitoring and 
reporting. CAMera uses Contextualized Attention Metadata (CAM) (Wolpers, 2007) that captures the 
interactions of uses with resources and tools and provides simple metrics. CAM can receive predefined 
events, store the data into database, and it also provide web services to query the CAM database by using 
SQL select statements. In our PLE, the captured user activities were sent to CAM, which stores all the 
activities. In the visualization we use the CAM data to visualize for teachers and students to help them 
quickly understand their status. The structure of CAM data is shown in Figure 3. In CAM, an “event” records 
the user activity, at a specific time. A “relatedenity” records data about the tool that the user accessed, the 
person who used the tool and the tools urls. All different types of records are discriminated by the role 
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attribute in “eventrelatedentity” table. For example, the role attribute value is “used_widget” for the accessed 
tool information, and it will be “viewer” for the personId who used the tool. The “session” table records the 
user login ip and their accessed domains. The “eventsession” table joins the “event” and “session” by eventid 
to capture each event’s login ip and domain. The table “eventrelatedentity” joins “event” and “relatedentity” 
and thus captures which entities belong to a specific event. In our work, the “event”, “relatedenity” and 
“eventrelatedentity” is the most important tables we used to record the user activities. 

 

Figure 3. Tables in the CAM database 

In our PLE, CAMera is integrated by a Google Gadget, which sends the user activities events to a CAM 
server, and displays the recent activities. 

4. DESIGN AND IMPLEMENTATION  

In this section, we describe the different steps required for generating the visualization, starting from data 
acquisition, over data transformation to the final visualization. We also present its interactive features. 

4.1 Data Acquisition 

In general, data acquisition concerns how to collect the data that eventually visualized. In our case, 
interaction with tools is captured via events that is send out be the tools. This data is collected by the CAM 
widget. 

In the current implementation, a tool sends out an event (called “usedGadget”) every time it has been 
used for more than 5 seconds. While this is a rather imprecise way of measuring interaction, it has the 
advantage that existing tools can be extended very easily to send out this information (about two lines of 
code).  

At the visualization generation time, our gadget connects to the CAM web service and retrieves data from 
the CAM database via SQL statements. Specifically, the gadget requires the following information: the time 
an event took place, the user’s identifier, the tool’s identifier and the tool’s name. We retrieve the tool usage 
information of all the users, then group the results by the user identifier and sorted by time. This enables to 
identify the sequence in which a user used the available tools. The tool’s name is later used in the graph for 
labeling the vertices. 

The CAM web service returns a JSON representation of the results. This format now needs to be 
transformed into a graph. 
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4.2 Data Processing / Transformation 

The goal of data processing/transformation is transforming the retrieved data into a format suited for 
visualization. Here, the goal is to capture the tools and exercises used by each user. CAM, however, captures 
a significant amount of information not directly relevant to this goal, for instance very detailed interaction 
data (this depends on the specific gadget). In order to capture only the relevant activities for each student, the 
gadget analyzes the JSON data and keeps only those events which are of type “used”. The result of this 
processing step is a list of activities of each student ordered by time that represents all the activities 
performed by the students during the course time. 

In the second data processing step, we transform this list of activities of a student iS  into a directed graph 

( , , , , )i iG S V E W R= . In this step, we generate graphs for each student is  and one graph for the activities 

of all the students. These graphs are defined as follows. Let 1t , 2t ,…, nt  be the tools and exercises that were 

assembled in the PLE. For each tool or exercise it  which is used by student is , a vertex iv  is used to 

represent it, so that 1 2{ , ,..., }mV v v v=  is a set that contains all the tools and exercises being used by a 

student in the PLE. The radius of a vertex iv  depends on the number of times the tool it   that in  represents 

has been used. Let in N∈  be the number of usages of the tool it  represented as iv . Then the radius is 

defined as a function :R V N→  as follows: ( )i iR v n= . E  is a set of ordered pairs of vertices 

{ , }i je v v= , for which the condition holds if it  and jt  are the tools represented by iv , jv , then there was 

at least one occurrence of usage by the student where jt  was used by a student immediately after he/she uses 

it . Let im N∈  be the number of usages of the pair of tool it and jt  represented as i je . The weight of 

edge is defined as a function :W E N→ as follows: ( )i j iR e m= . 

4.3 Visualization 

The visualization presents the transformed data as a manipulable graphical representation. In our 
visualization, we use a Radial Graph (Ka-Ping, 2001) to visualize the PLE learning activities. A Radial 
Graph is a graph layout using concentric circles. The vertice is placed in the center and their descendants are 
placed on the next circle, etc. 

The visualization also presents aggregated data to provide the high level feedback. The thickness of graph 
vertices, edges and the edge directions all have meanings. The radius of the vertex corresponds to the number 
of usages, bigger vertices are used more frequently than smaller vertices. The edges thickness corresponds to 
the number of the number of usages. Thicker edges are used more frequently than thinner edges. 

The reason we used the radial graph visualization is that the radial graph allows us to focus on a specific 
vertex to discover the relation with the other vertices. 

For the implementation, we use the JavaScript InfoVis Toolkit (http://thejit.org/). 

4.4 Observation and Interaction 

The observation of and interaction with the graph enables the users to identify patterns that otherwise would 
be difficult to detect in the data. An example of visualization was given in Figure 1.  

In the visualization in Figure 1, the chart shows the activities of all the students. For instance, the students 
used the tool (“SavorLire”) first, then (“SavorLire”), followed by Text-to-Speech in the next step. 

The visualization provides additional information about the center vertex of the chart. All the vertices 
which were accessed after it (based on the recording data) are listed on the right side of the page. 

The visualization is interactive. When a user clicks on another vertex but the central vertex, this vertex 
will automatically change its position to the center, and also display all the adjacent tools which might be 
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used. For instance, if the user clicks on the tool (“SavorLire”), then the graph shown in Figure 1 changes to 
the graph shown in Figure 4. 

 

 

Figure 4. The animated graph 

5. WHAT TO LEARN FROM THE GRAPH  

The visualization enables the students and teachers to become aware of several features previously not easily 
discoverable from the raw interaction data.  

First of all, the graph contains information about the tools. The users easily identify the tools most useful 
for the students during their learning process. For example, Figure 4 clearly shows that the tool (“SavorLire”) 
is the most frequently used. (“SavoirLire”) is actually an exercise, and thus the visualization shows that this 
exercise is central to the students’ learning. Similarly, users can identify seldom used tools. For a teacher, this 
provides information that this tool or exercise should be revised or even replaced with a different tool. 

Secondly, the graph contains information about the users. If a student seldom uses tools, the vertices size 
in the visualization will be quite small. The teacher can give feedback to the student and explain about the 
usefulness of the tool. Students can also compare their activities to other student, and see how their peers use 
the available tools. For example, a student can see that the text-to-speech tool is used by most of his 
classmate before recording their own voice. Using this information, he/she can then adjust his method of 
learning. 

Thirdly, the directed edges presents each user’s learning pattern. For example, in Figure 4 when the user 
used tool (“SavoirLire”), he/she would probably use the tool (“the indefinite articles un, une and des”) in the 
next step. Thus, these learning patterns enable students’ comparisons with peers.   

6. CONCLUSION AND FUTURE WORK  

In this paper, we presented a new visualization of the user activities in the PLE for teachers and students to 
get feedback of using PLE. The visualization presents the following advantages over existing work. First, the 
required event sending can be added easily to existing gadgets. The visualization itself works within existing 
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PLE frameworks, e.g. ROLE (http://www.role-project.eu/). Extending it to other event systems is not 
difficult. Once deployed, it helps users monitoring their learning process. The graph-based visualization 
indicator enables teachers and students to focus on a specific tool used and see the usage of the related tools. 
The usage information is shown in the graph using an intuitive display based vertex size and edge thickness. 
As future work, we will investigate the usage of graph analysis work on the weighted graph of user activities. 
For instance, we will analyze the learning pattern of each student to find a best learning pattern for everyone 
to learn. We will also analyze the graph to find the isolated vertex which indicates the tool is not useful to 
students, so that it can be edited or replace. We expect such analysis to provide more meaningful feedback to 
teachers and students. We will also investigate how to use more elaborate information about the actual 
activities done within the tools. 
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REALIZATION OF CLINICAL SKILLS TRAINING IN 
DISTANCE MEDICINE∗ 

Qiu Feng 
School of Medicine of Shi He Zi University, Xing Jiang, 832008, China 

ABSTRACT 

According to the higher medical talents training standard and the "Minimum basic requirements of global medical 
education", this paper focuses on how to use the modern educational technology, virtual reality, multimedia network and 
communication technology, combined with Xing Jiang Construction Corps for the practical demands to the medical staffs 
and students in the school of medicine in clinical knowledge and skills, explore the effective way for training the clinical 
knowledge and skills, and how to design a system to support distance training requirement. 

KEYWORDS 

Distance medical education; Clinical medicine; Clinical skills training 

1. FOREWORD 

This study is based on Xing Jiang Construction Corps in the "Eleventh Five-Year Plan" Science and 
Technology Plan Projects --- The Corps Distance Education, Medical Network Information Platform. The 
project covered the 14 division bureaus and 175 farmer hospitals, and has successfully realized the distance 
medical education across the region, distance operation and teaching, 3D medical operation experiment and 
application system. Based on this, the platform has initially set up Beijing, Shanghai Distance Medical 
Centers --- Corps Distance Medical Center --- Division Bureaus & Farmer Hospital Centers (three level 
network system), and realized the distance collaborative medical diagnosis, medical teaching and training, 
eastern and western linkage for high professional medical talent cultivation and training, and also provided 
the whole corps medical level and a new model of medical cooperation through the network. 

In fact, clinical skills are the most important basic skill for doctors, so how to strengthen the training of 
basic clinical skills is the key content of medical teaching. In the traditional teaching, basic clinical skills 
complete through clinical apprentice (or probation). Such teaching way has certain advantages, but has 
obvious deficiency. For instance, in order to master some basic clinical skills, students need to do many items 
and dozen times, even many practice repeatedly throughout the experience and the guidance of teachers, 
correct and you understand. If the student is only to listen the teacher talking skill and operation method, or 
see a teacher doing operation, such training is not meaningful to the clinical skills. Sometimes the clinical 
object is the patient, trainee is not allowed to practice repeated training. Also as clinical apprentice time is 
limited, it is hard for all students to see the clinical operation process. Especially in recent years, clinical skill 
teaching is more and more difficulty, as student numbers increase, limited typical cases of hospital patients, 
people more and more high requirements for the clinical skills, less and less the typical patient willing to let 
students practice. The lack of opportunity for student practice is more serious. Therefore, the original way 
relied mainly on the clinical apprentice for training students' clinical skills already cannot satisfy the need of 
medical teaching. 

According to the principle of theory with practice teaching, this study is based on the use of advanced 
digital communication technology and to develop a multimedia clinical skills training laboratory with a 
medical practice resources based on full use of distance medical network teaching platform for training the 

                         

∗Xing Jiang Construction Corps Project "Corps Distance Medical Education & Diagnosis Network Platform Construction"  (Project 
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students' clinical comprehensive ability. Students can get not only the comprehensive ability of clinical 
training, shortened their study from clinical theory to concrete operation period, speed up their role 
transformation from students to new doctors, but also open up a new field for training, basic clinical skills. 

2. SYSTEM COMPOSITION 

As any application system or platform design must be based on practical needs and application goals, our 
medical clinical training platform is for training corps medical staffs and students, pre-service and 
professional doctor, so platform design should consider specific situations and medical health around whole 
corps needs. This clinical training platform is committed to build a corps medical internet network interactive 
learning environment, form the integrative pattern, and bring doctors medical clinical skills training into the 
information age (Zheng shao yan, 2005). Because of the corps geographic environment and special talents of 
clinical medical need, the network can break limit on time and space, make the corps of the students in the 
college of medicine, belong to the hospital doctor experts composed a powerful learning community 
members，strengthen the contact each other, realize the cooperation of clinical skills training, and improve the 
efficiency and effectiveness of clinical training. 

From a technical perspective, training platform mainly includes two parts: hardware environment and 
software application system. Hardware environment is to support software application system operation and 
users for using the network facilities and all kinds of hardware equipment, such as corps distance medical 
education network system and satellite transmission system. The software application system is a specific 
executive training platform and has an itself independent LAN and part of the hardware environment support. 

From a functional perspective, training platform include three main components: the clinical skills 
training control management, multimedia teaching and clinical skills training. It can realize distance 
education, distance communication, user service support, clinical multimedia teaching, including real-time 
video teaching, live or on-demand, microteaching demonstration, etc. It can also implement distance 
cooperative medical consultation, two or three dimension (3D) virtual surgery experiments. In a sense, this 
system integrates the clinical teaching, clinical skill set and probation, training center, each division bureau 
medical institution connected, across space and time of medical clinical learning community. The training 
platform system structure is shown in figure 1.  

 

 
Figure 1. System compositions of clinical skills training platform 

The system compositions mainly include three modules: clinical medical skills training control 
management, clinical multimedia teaching, clinical skills training. 

• Training control management: Realizing the management function control, the main features include: 
distance medical education platform, the corps information communication, network center of the user 
interface, the various services support (including the identity, the study contents and learning ways choice), 
the multimedia teaching, process management of skill training, learning resources management, etc. This 
module likes control and management center of whole platform. Of course, the stability and reliability of this 
module will determine the whole platform performance. 
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• Clinical multimedia teaching: This module supports all the teaching function, mainly including: 
medicine clinical theory and the knowledge learning, multimedia teaching in live or on demand, case 
teaching, expert microteaching lecture, etc. It can provide many courses and resources, many classrooms, 
more choice for learners at the same time. The multimedia teaching module mainly is to support clinical 
theory and knowledge learning function. This module is to support the platform and realize the function of 
the main body of the teaching training. 

• Clinical skills training: Supporting all function related to skill training, mainly including: 2D or 3D 
virtual reality clinical experiment, routine procedure of the basic skill training, distance collaborative clinical 
diagnosis, medical consultation, clinical microteaching demonstration, etc. At the same time, it can provide 
many laboratories, distance diagnosis, microteaching demonstrations, etc.  Learners can choose different 
clinical laboratory for practice and several learners can also select the same lab for skills practice. Clinical 
skills modules are focused on achieving the clinical skills training in which basic function similar to clinical 
apprentice or practice. This module also has a dedicated server for several 3D virtual laboratories and 
distance collaborative diagnosis rooms to realize kernel clinical skills training. 

Of course, as the training object is different, the consideration of content should be multi-angle, more 
patterns, and more high efficiency, and also must consider full use of network advantages, build the 
interactive learning environment, connect clinical skills training and medical revolution. According to 
specific regional environment of Xing Jiang, we should break the limit on time and space, make the corps 
medical students, each hospital doctors, all kinds of medical staff, corps outside of the experts to form a tight 
learning community, strengthen the contact each other, realize the cooperation of clinical skills training, 
improve the efficiency and effectiveness. Based on the composition of the system, the function of the 
platform will mainly consider six modules: medical theory knowledge, clinical skills viewing apprentice, 
clinical skills microteaching demonstration, medical cooperative reflection, clinical medical resources and 
other applications. Function module distribution shows in figure 2.  

 

 
Figure 2. Function modules of distance medical clinical skills training 

• Theoretical learning: Medical theory knowledge learning and understanding can be in live (real time) or 
on demand (VOD), anywhere at any time to provide learning. 

• View & emulate: Inspect and learn from others, including public class live, case demand and review, 
clinical skills demonstration and evaluation, and increase learners watch and discuss opportunities, deepen 
the understanding of medical clinical skills. 

• Microteaching demonstration: Teaching and operating demonstrations, including clinical operation 
skills live demonstration microteaching, VOD and review, distance microteaching 3D virtual surgery, more 
micro-standard teaching practices, guidance and feedback. 

• Medical cooperative reflection: including clinical skills cooperation and project cooperation, reflection 
for students' clinical skills training, discussion and cooperation to provide reflection of the network space, 
realizing the teaching practice, the collaboration reflection integration 

• Auxiliary medical resources: including multimedia resources management, biological medicine 
resources, all clinical electronic books, medical test bank. 

• Other applications: including distance cooperative consultation, operation teaching, distance teaching 
rounds and so on, also can increase new applications according to need. 
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3. SYSTEM REALIZATION 

Based on platform design of clinical skills training, this study focuses on realization and testing of the 
platform. After more than half year, a prototype of the platform has been successfully completed and used. 
The prototype is mainly composed of three major function modules: control management of clinical medical 
skills training; clinical multimedia teaching; and clinical skills training. Because of this platform directly 
subordinates to the three kinds of training objects in corps, already pre-service physicians (mainly medical 
school students), corps medical staffs, and division bureau physicians. All kinds of personnel can login 
platform and take training according to oneself needs. Such as medical students can directly login in the 
platform home page and then select pre-service physicians page for carrying out on the required training. 
Training platform home page shows in figure 3. 
 

 
Figure 3. Training platform home page 

3.1 Control and Management of the Platform 

This function module is to realize the control and management of whole platform, including distance medical 
education and the communication, network center home page of the corps, various service supports, 
multimedia teaching, skills training process management, and learning resources management and calls, etc. 
This module prototype is just based on a special server and software middleware responsible for the entire 
operation of the platform. To the users, the module is to unified manage user role and authority, so that each 
role has the corresponding privileges duties. The platform provide flexible access control, can organize 
several user groups, and each group can set the corresponding privileges. If a user belongs to one of user 
group, it will have inherited corresponding privileges, but also for each user can set up independently to meet 
all kinds of special needs. Each page will judge corresponding privileges. An example of user management 
list page shows in figure 4. In addition, the users' group management can set up different control and learning 
permissions for different group.  
 

 
Figure 4. User management list page 
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3.2 Clinical Multimedia Teaching 

Clinical multimedia teaching function is core part of the platform. It will directly support clinical medical 
theory and knowledge learning. The teaching contents are very rich and varied forms for providing different 
learners needs. This part realizes mainly following several aspects of the function: 

• VOD & live for theory knowledge: It contains distance medical teaching in real-time or late-time. The 
contents cover new development of medicine basic theory, new findings, new technologies, and new 
equipments for clinical applications, laws and regulations, basic medical, clinical medicine, health 
management, nursing, medical ethics, and social medical seminar, academic report, etc. After log in, the 
learners can be easily into theory knowledge learning interface, see figure 5.  
 

 
Figure 5. Medical theory learning interface  

Learners can choose real-time or VOD teaching according need. The platform will offer a teaching 
program forecast which the learners can make a choice for a course, seeing in figure 6. The figure 7 shows a 
live course interface, if the learner click on any chapter directories and then can jump to the chapter video 
content, and at the same time some auxiliary materials are attached.  

 

Figure 6. Program forecast interface Figure 7. Live course interface 

• View and emulating teaching: This module has more functions. It can not only realize medicine video 
on demand and review, also can live and teaching, diagnosis and surgery clinical skills taught, and live 
demonstration and evaluation in distance, etc. Such as: medical video on demand and review into the 
interface can view, all kinds of medical video, including distance operation and teach, collaborative diagnosis, 
clinical skills video demonstration data, the viewing can also be in groups and talking with experts. An 
example of viewing and emulating shows in figure 8. During view process, learner can evaluate clinical skills 
and see related video resources. Learners can visit cases including text, graphics, audio, video, etc. The 
evaluation or assessment can be used in various methods.  
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Figure 8. Example of viewing and emulating  

• Distance collaborative diagnosis live: distance diagnosis means "diagnosis interaction between users 
located in different place can be supported through the Internet site, and share the window to interact in 
real-time voice and video” (Xie shu yu, etc.1999). This process lets learners to participate in others 
cooperative consultation process and improves their diagnosis knowledge and ability. It is one of very 
important form for clinical skills learning. Learners only click distance collaborative diagnosis live, then can 
directly access to distance collaborative diagnosis interface. The interface of distance collaborative diagnosis 
is shown as figure 9.   
 

  
Figure 9. Interface of distance collaborative diagnosis  

• Distance operation live: In this module, learners can lively see the distance operation. After click on the 
distance operation and select one of operating rooms, it can directly be into the operation interface and 
selected room. According to the different user permissions, learners can view the real-time operation and 
communicate with operating experts, ask some questions with respect to the operations on the spot. One 
example of interfaces of live distance surgery shows in figure 10. 
 

   
Figure 10. Interface of live distance surgery operations 

In fact, based on user permissions, learner can directly control lens, the rotation of the distance stretch, 
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orientation, and use the high-definition closer to see the specific situation of the value. At the same time, a 
codec two-way dynamic video function, real-time observing the patient's monitoring and other related 
material, such as heart rate, cardiac veins, electronic etiology, X-ray, B ultrasonic, 3D virtual surgery image 
contrast are possible. 

3.3 Distance 3D Virtual Surgery 

As a clinical skills training platform, how to realize clinically relevant virtual reality experiments is one of 
very important functions. These experiments include operation routine procedure, basic clinical skills, 
demonstration microteaching evaluation based on virtual reality 2 or 3D technologies. Distance 3 D virtual 
surgery training is based on the realization of the function of medical image post-processing, 3D 
reconstruction technique, vivid experiment scene (Schoeder, etc. 2000), experimental environment, learners 
surgery for virtual operation experiment, through the network to simulate the real operation process, the 
simulation experiment environment, surgical operation into the road, operation plan, the operation simulation, 
operation training, and preoperative, during and after the comparison of the feedback, and evaluation.  3D 
medical image virtual operation experiment provides the user with the default function based on image. 
When loading on DICOM, click distance 3D virtual surgery icon, choosing the appropriate mode (volume 
reconstruction, MIP, MPR, slice mode) or the image default to make a person 3D reconstruction volume 
mode (Xu pen yu, etc. 2003). Learner can also make the image and add it to the template garage. Figure 11 
shows the 3D virtual login in and a reconstruction interfaces. 

Choose real cases into virtual operation, data input for CT or MRI sequence (Xiong yue shan, 2007) the 
image into 3D body data structure, then to body data interpolation, pretreatment and 3D segmentation 
operation, finally to process after the body data reconstruction. For 3D reconstruction, as shown in figure 11, 
the operator interface for all sorts of organizations to cut the realization of the complete and combination, 
operation process will be given precise operation data. Through the network, distance medical and hospital 
learners can read 3D medical model and image release a 3D mode, online community members to common 
read and edit 3D medical model and images, discuss and exchange information, collaborative virtual 
operation process.  

 

 
Figure 11. Login in 3D virtual surgery and reconstruction interfaces 

4. CONCLUSION 

With rapid development of modern communications and computer technology in medical education field, the 
traditional medical education mode faces new challenges, whether in medical teaching and clinical way or 
practice, method, means and skills training can not meet the need of the modern medical education. This 
study is aimed at our country distance medical education, combining the characteristics of Xing Jiang 
Construction Corps medical education and the actual need of the design and implementation of medical 
students, through in the corps and the actual use of the medical workers, primarily validated the rationality 
and effectiveness of the platform design. It provides a set of effective clinical skills training, but also the way 
how to effectively use the Internet to distance medical education in a beneficial exploration. 

Of course, distance clinical skills in medical education is a continuous development of medical education, 
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especially in the field of new theories, new thoughts and ideas, new methods and means of clinical medical 
rapid development. Because of this study was limited in time and some conditions, still many questions 
should be further exploration, especially in distance training model, clinical diagnosis of decision-making 
system, the standardization of clinical skills training, assessment and evaluation, and large medical database 
construction and management of the problems worth further explored. 
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ABSTRACT 

Network has been deep into all aspects of our lives. For college students, the learning function of the network 
increasingly reflect. The network is a common choice for students learning. This paper used to survey the basic learning 
situation of the different subjects students, in order to access to their status differences in E-learning behavior. Then 
analyzed the various factors which made the E-learning behavioral differences from different subjects students, and 
Obtained the reason for the differences . 

KEYWORDS 
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1. INTRODUCTION 

With the continuous development of information technology, global information is setting off a hot trend. In 
these circumstances, the network quickly spread to all aspects of human society. All of us have been feeling 
the surprises which Internet created. It also caused changes in the field of education, so E-learning came into 
being for adapting to the requirement of the knowledge informationized. Networks provide people with a 
wide, open, interactive, autonomous, endless learning opportunities. Students use the Internet to learn has 
become the inevitable product of a network. To January 2011, China Internet Network Information Center 
(CNNIC) released the "27th China Internet Development Statistics Report" Statistics show that China's 
netizens reached 457 million, of which the proportion of students to the Internet 30.6% more than last year by 
1.8 percentage points (CNNIC, 2011). The students are the group who have the most learning aspiration and 
the best learning ability. The students have become participants, favourer and Leader to E-learning. However, 
facing to such a vast space for learning, most current students lack of enough knowledge . The condition is 
not optimistic in E-learning of students, and there is still not fully and correctly in using the Internet to 
solving the problem. Thus the problem of student’s E-learning has become the focus issue of education 
researchers. 

2. RESEARCH BACKGROUND 

2.1 E-Learning Behavior 

At present, "E-learning behavior" is not defined very clearly, but the concept of E-learning behavior is more 
similar to the concept of distance learning behavior and self-learning behavior. Then according to the 
definition of behavior and learning theory, this paper argues, E-learning behavior is Learning behavior is a 
series of self-learning behavior which occur in the environment of modern information technology, in which 
learners have been in rich learning resources and facilitating interpersonal communication network. E-
learning behavior occur in a multi-dimensional, multi-level network system, E-learning behavior is the 
learning behavior which is relatively independent, self-control by the learner and affected by learner factors 
and external factors. 
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We have to realize that E-learning is not simply distribute information to students through the network 
media, or students received information passively, but set up a learning environment for discussions and 
exchange of data collection, testing and evaluation, evaluation feedback, sharing of results, etc., which 
requires learners to complete the tasks associated with network. Interpersonal communication, interaction and 
individual learning is the most stress, but which are not well recognized by learners. 

2.2 Related Research 

So far there are a large number of studies for learning Behavior about University student at home and abroad. 
More representative of these studies at home are: college students learning behavior survey and research, 
students learning behavior, university students learning behavior research under the guidance of behavioral 
science theory, etc. Famous at abroad are: the University of Vienna researchers study about “Anytime, 
Anywhere Learning Behavior Using a Web-Based Platform for a University Lecture”(Karin, Helmut,2003). 
After inspection of the various types of literature, look at existing research in this area, we can see that 
learning at home and abroad about E-learning behavior focused on the following aspects: (1) the learner's E-
learning behavior’s law analysis (Liu,Zhou,2008). (2) the development of technical resources for online 
education applications platform,. (3) the study about the model of E-learning behavior and its analysis 
systems. (4)the research and implementation about the network monitoring system of E-learning behavior. 
(5)the study for E-learning behavior from the learning theory point of view(Huang,Peng,2005). 

We can say that the studies about E-learning behavior are so many. there are some researches about the 
learner's behavior, learning styles, learning skills, learning rate, learning and psychological characteristics 
when they are learning under the network environment. The research more focused in the investigation of the 
basic status of E-learning, the network learner's learning characteristics, the basis theoretical of E-learning, 
the tracking studies of learning process and results(Gao,2008). Some research is still quite valuable, but also 
for follow-up study done a solid groundwork. 

2.3 Research Questions 

With the development of network-based learning, The university students as the beneficiaries of higher 
education, who must not want to do the laggards and losers with social development. Using the Internet to 
learn conform to the social development needs and the university students their own learning needs, so giving 
full play to the network of learning function is trend. For university students, this is a way of learning to 
adapt to the Internet age, more likely to be taught a skill for life. In this paper, we used to survey the basic 
learning situation of the different subjects students, in order to access to their status differences in E-learning 
behavior. Then we analyzed the various factors which made the E-learning behavioral differences from 
different subjects students, and obtained the reason for the differences.  Ultimately we hope  to improve 
student learning in different subjects and effective proposal to help students to learn in all-round, multi-
channel and interactive network environment. 

3. STUDY DESIGN 

3.1 Object of Study 

This study targeted object is university students. The university students is selected as survey object, and the 
survey use of web-based method. The network address where questionnaire be will spread at the web group 
of the students, friends, and the website forum, campus electronical bulletin board. Within three days, there 
are 210 copies of online questionnaires answer from more colleges and universities nationwide, multi-
disciplinary, all grade levels. the distribution of subjects including: humanities 108, science 102. Although 
the recovery of web-based survey is not very high, the progress of the investigation is the relatively smooth 
in this time. The data results can basically reflect the various situations from different disciplines. 
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3.2 Questionnaire Design  

This questionnaire is intended to survey the different types of subjects students E-learning’s situation. the 
subjects is the independent variable, which is classified into two large-disciplinary: humanities and science, 
the humanities including philosophy, economics, law, education, literature, history, management seven 
subjects, the science including science, engineering, agriculture, medicine four disciplines. Questionnaire 
design is divided into two parts: (1) the basic academic performance of students in E-learning, including 
three latitude: attitude, Use degree and fitness degree; (2) the analysis of the factors that may lead to 
disparities, including external factors : E-learning environment and the role of teachers ,and internal factors: 
learner own psychological factors, learning ability and cognitive of learning value. 

3.3 Statistical Methods  

The results described in this questionnaire are used Likert five scale. The respondents are asked to choose 
one of the five level to present the answer to this question. Taking into account the questionnaire mainly need 
to use the test and factor analysis in the extent of differences, so this study use SPSS16.0 for Windows for 
data entry and statistical and the analysis mainly adopt the types as a percentage, chi-square test and the scale 
analysis(Li,2003). 

4. DATA ANALYSIS 

Constitute the basic sample of 108 humanities students, accounting for 51.4% of the number of samples, 102 
science students, accounting for 48.6% of the number of samples. Comprehensive collation of survey data 
analysis, this article presents the main findings from the following: E-learning environment and the role of 
teachers ,and internal factors: learner own psychological factors, learning ability and cognitive of learning 
value. 

4.1 E-learning Environment 

(1)Subject Resources 
whether there are differences in the numbers of interactive teaching platform and teaching resources in 
different disciplines, the statistical results obtained are as Table 1and Table 2: 

Table 1. The number of interactive platforms 

subjectsubjectsubjectsubject    * * * * numbernumbernumbernumber    CrosstabulationCrosstabulationCrosstabulationCrosstabulation 

Count  number 

Total     So many many General less Little 

subjectsubjectsubjectsubject humanity 20 41 32 8 7 108 

science 8 36 30 19 9 102 

Total 28 77 62 27 16 210 

 
Measurements in the chi-square value 10.100, is greater than the theoretical chi-square value, P value = 

0.039 <0.05, we can get that the humanities and sciences students know the amount of interactive teaching 
platform in their own disciplines existing significant differences. The most humanities students think their 
professional interactive teaching platform have large amount, and the 27.5% of science students think their 
professional interactive teaching platform is still relatively small. 
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Table 2. The number of teaching resources 

subjectsubjectsubjectsubject    * * * * numbernumbernumbernumber    CrosstabulationCrosstabulationCrosstabulationCrosstabulation 

Count  number 

Total   So many many General less Little 

subjectsubjectsubjectsubject humanity 17 45 35 9 2 108 

science 10 40 27 15 10 102 

Total 27 85 62 24 12 210 

 
Measurements in the chi-square value 9.811, slightly larger than the theoretical chi-square value, P value 

= 0.044 <0.05, there are significant differences on the humanities and sciences teaching resources, The 
number of teaching resources of the humanities is slightly more than the science. 

Observe the overall subjects resources, the different subjects student are relatively satisfied with their 
subject   corresponding interactive teaching platform and teaching resources, but we still see a small part of 
the students believe that online learning resources are not enough rich, which some students can be divided 
into the two class: the one have requirements network resource for higher learning and the next are no deep 
understanding of E-learning. There is little difference in network learning resources environments of the 
different subject. The humanities are a little more than science in the amount of resources. This situation may 
be on account of development difficulty level in different subject and the form of presentation of the different 
subject resources and subject content. So the resource development direction and form is between must be 
clear in different disciplines, try to keep plenty of learning resources in use is important.  

(2) Convenience of using learning resources 

Table 3. Convenience of using learning resources 

subjectsubjectsubjectsubject    * * * * convenienceconvenienceconvenienceconvenience    CrosstabulationCrosstabulationCrosstabulationCrosstabulation 

Count  Convenience 

Total   Too much More General less Little 

subjectsubjectsubjectsubject humanity 12 52 36 7 1 108 

science 14 49 30 7 2 102 

Total 26 101 66 14 3 210 

 
The vast majority of students consider that using the network learning resources platform for learning is 

still relatively Convenience. there are not many factors that hinder the smooth progress of learning, which 
shows the overall development of E-learning platform are more reasonable, more adapt to student learning. 
Measurements in the chi-square value 0.951, less than the theoretical chi-square value, P value = 0.917> 
0.05, there is no difference in humanities and sciences students come to learning resources in the network 
platform. It indicate that learning platform for humanities and sciences students are all suitable, that is what 
we all would like to see. 

4.2 Role of Teachers  

(1) Directive function in E-learning 
Measurements in the chi-square value 3.552, less than the theoretical chi-square value, P value = 0.470> 

0.05, humanities and sciences students taking for the directive function of teachers in learning do not differ. 
In all only 16.7% of the students felt their teachers who are certain guidelines for their learning, and most 
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students think that teachers give less network learning guide, which shows that teachers do not work well in 
assisting students about E-learning. Some teachers may themselves be not to accept E-learning mode , much 
less to guide students learning. 

(2) The assignment of teachers in E-learning 
Measurements in the chi-square value 2.875, less than the theoretical chi-square value, P value = 0.579> 

0.05, obtained that there is not different in the assessment of teachers regularly arranged on the learning task 
between humanities and sciences students. Most of the students confirmed that the teacher little or no 
arranged learning tasks using network platform, which suggesting that humanity and science teachers 
carrying out their courses in the use of E-learning are doing not well. Teachers do not lead students to use E-
learning environment to learning, so that the students use their own initiative will reduce and  the students 
who found that the network functions of other learning opportunities will be reduced. 

Overall the data view, The majority of the students consider that their teachers have less traction acts in 
E-learning. we can found in this study that the teachers as academic leaders did not take the lead in the use of 
advanced learning way and   did not play as the learning leadership role. The online education level of 
teachers has greatly affected the level of the students learning skills development. Subject teachers can take 
the lead in the effective use of learning resources, and allow more sharing of learning resources, and pull 
students to the road of E-learning. Teacher’s role will promote the occurrence of E-learning behavior ,which 
is the key to students successfully using the Internet to learn. So to enhance teachers' understanding and 
improve teachers’ E-learning skills that need to be solved. 

4.3 Learner Own Psychological Factors  

Table 4. E-learning Attention 

subjectsubjectsubjectsubject    * * * * attentionattentionattentionattention    CrosstabulationCrosstabulationCrosstabulationCrosstabulation 

Count  attentionattentionattentionattention 

Total   Very focus More focus General less focus Little focus 

subjectsubjectsubjectsubject humanit
y 

6 40 44 16 2 108 

science 3 28 34 32 5 102 

Total  68 78 48 7 210 

 
From the table 4 data, 37.1% of the students are more able to concentrate in E-learning, and most students 

can not concentrate attention to leaning in E-learning environment. The network presents a large number of 
different forms of information, students will be interfered by the irrelevant information. Further analysis and 
found that the measured chi-square value of 10.856, slightly larger than the theoretical chi-square value, P 
value = 0.028 <0.05, there are significant differences in attention between humanities and sciences, the 
attention of humanities students slightly higher than the science students in learning. Because learning 
content presentation relatively simple, the purpose is also relatively strong, The Liberal arts students not 
easily disturbed by other factors. And some science subjects students to express their own resources for hard 
to find, and they will gradually blur the original learning objectives in the search process. Therefore, student 
in the process of learning must be quick to find their own learning materials to ensure effective learning 
efficiency. 

 
 
 
 
 
 
 

IADIS International Conference on Internet Technologies & Society 2011

23



Table 5. E-learning fatigue 

subjectsubjectsubjectsubject    * * * * EEEE----llllearning fatigueearning fatigueearning fatigueearning fatigue    CrosstabulationCrosstabulationCrosstabulationCrosstabulation 

Count  E-learning fatigue 

Total   Not ease  little ease General more ease Very ease 

subjectsubjectsubjectsubject humanit
y 

0 19 31 53 5 108 

science 6 31 25 37 3 102 

Total  50 56 90 8 210 

 
From the table 5 data, during the E-learning 26.7% of the students will have to learn not fatigue, but 

46.7% of students will have to learn more fatigue. The measured results of chi-square value of 12.706, is 
greater than the theoretical chi-square value, P value = 0.013 <0.05, obtained that there are significant 
differences between liberal arts student during the learning. Humanities student is more fatigue than science 
students. Student reflect that the learning content is too boring, too resource presents a single form, so prone 
to reading fatigue, the students who react these reasons is the majority of humanities students. The survey 
found that students often make the E-learning is access learning materials, accounting for 49.5%, and for 
comparison with the characteristics of learning exchanges and browse to discuss curriculum resources, 
students are rarely performed. So the E-learning behavior of single or long for the same kind of learning 
behavior are prone to study fatigue. 

4.4 E-learning Ability 

Table 6. The ability to access learning resources 

ChiChiChiChi----Square TestsSquare TestsSquare TestsSquare Tests 

 Value df Asymp. Sig. (2-sided) 

Pearson Chi-Square .488
a
 4 .975 

Likelihood Ratio .495 4 .974 

 
55.2% of students access to learning resources, there is no difficulty, only 9.5% of the students there are more 
difficult. This shows that a simple majority of the students can access learning resources capabilities. Data 
showed that the measured value is less than the theoretical chi-square value, P value = 0.975> 0.05, obtained 
that there is no difference in the ability to access network resources between the humanities and sciences 
students. The survey find if you need learning resources in the network, students must get the ability to obtain 
information, in this time the search tools and search strategy are most important. 

Table 7. The re-use ability of Learning materials  

ChiChiChiChi----Square TestsSquare TestsSquare TestsSquare Tests 

 Value df Asymp. Sig. (2-sided) 

Pearson Chi-Square 1.829
a
 4 .767 

Likelihood Ratio 1.840 4 .765 
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Table 7 data showed that the measured value is less than the theoretical chi-square value, P value = 
0.765> 0.05.There is no difference in the re-use ability of Learning materials between humanities and 
sciences students .The survey also found that students often need to use resources which they used to employ 
but they usually are not the habit of keeping resources. Only a few of the students clearly preserved and often 
re-use of learning materials. Students are weak awareness of information management, and resource 
management and reuse capabilities is also lacking. If there is no easy way to master the information stored, 
which may lead to inefficient duplication of E-learning behavior occurred. 

Table 8. The Ability to achieve effective learning 

ChiChiChiChi----SquSquSquSquare Testsare Testsare Testsare Tests 

 Value df Asymp. Sig. (2-sided) 

Pearson Chi-Square 1.861
a
 4 .761 

Likelihood Ratio 1.892 4 .756 

 
Table 8 data showed that the measured value is less than the theoretical chi-square value, P value = 

0.761> 0.05, obtained the ability to achieve effective learning is not different in the humanities and sciences 
students. Network is unconstrained environment, some students self-monitoring ability is not good, not suited 
to the network self-learning, E-learning is easy to get lost in the network. 

4.5 The Cognition of E-learning Value 

Table 9. The Cognition of E-learning value 

subjectsubjectsubjectsubject    * * * * eeee----learning valuelearning valuelearning valuelearning value    CrosstabulationCrosstabulationCrosstabulationCrosstabulation 

Count  eeee----learning valuelearning valuelearning valuelearning value 

Total   Very value More value General less value Little value 

subjectsubjectsubjectsubject humanity 52 33 14 7 2 108 

science 29 36 13 15 9 102 

Total 81 69 27 22 11 210 
 

ChiChiChiChi----Square TestsSquare TestsSquare TestsSquare Tests 

 Value df Asymp. Sig. (2-sided) 

Pearson Chi-Square 13.902
a
 4 .008 

Likelihood Ratio 14.413 4 .006 

 
From the table 9 data, 71.4% of students said that E-learning was valuable for their discipline. The 

students who need to learn in the network is relatively high. Most of the students are hoping to get help from 
networks. Further data analysis, the measured chi-square value greater than the theoretical chi-square value, 
P value = 0.008 <0.05.There are significant differences in the value of the network in cognitive between the 
humanities and sciences students. More science students feel no necessary for E-learning in science subjects. 
This may be be related to understanding of the traditional disciplines, because students have not found the 
network strengths for different levels of field. Just this some students have no motivation for E-learning, 
which will inevitably affect their E-learning behavior occurring. 
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5. CONCLUSION 

The survey found that e-learning as a new mode of learning have gradually been accepted by college 
student ,and more and more student attach importance to e-learning. E-learning enrich the knowledge of 
students and improve the students learning skills. But there are many constraints to the smooth progress of 
students E-learning. After a summary of the findings, draw the following conclusions: 

About half of the students have been agreeable and acceptable way of E-learning, but some students 
believe that E-learning does insignificant. a large number of humanities and science students will choose E-
learning, but a smaller proportion of science students. Learning resources for students satisfied, but in the 
science resources some of the professional learning resources are still inadequate. 

the lead role of learning of teachers in various disciplines is deficiencies. There are different degrees of 
psychological problems in all kinds of subjects students are learning  

A small liberal arts students still did not master the E-learning skills, who can not achieve effective 
learning. Small part of the science students considers that E-learning have not any value. 
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ABSTRACT 

Latest study shows that MCL is highly focusing paradigm for research particularity in distance and online education. 
MCL provides some features and functionalities for all participants to obtain the knowledge. Deployment of new 
emerging technologies and fast growing trends toward MCL boom attract people to develop learning management 
system, virtual learning environment and conference system with support of MCL. All these environments lack the most 
promising supportive framework. In addition some of major challenges in open, large scale, dynamic and heterogeneous 
environments are not still handled in developing MCL for education and other organizations. These issues includes such 
as knowledge sharing, faster delivery of contents, request for modified contents, complete access to enterprise data 
warehouse, delivery of large rich multimedia contents (video-on-demand), asynchronous collaboration, synchronous 
collaboration, support for multi model, provision for archive updating, user friendly interface, middleware support and 
virtual support.  
To overcome these issues; the paper introduces novel framework for MCL consisting of four layers with many promising 
functional components, which provide access to users for obtaining required contents from enterprise data warehouse 
(EDW). Novel framework provides information regarding the course materials, easy access to check the grades and use 
of labs. The applications running on this framework give substantial feedback for collaboration such as exchange for 
delivery of communication contents including platform for group discussion, short message service (SMS), emails, audio, 
video and video-on-demand to obtain on-line information to students and other persons who will be part of collaboration. 

GENERAL TERMS 

Theory, Design, Development 

KEYWORDS 

Mobile collaborative learning (MCL) Environment, novel framework, mobile device 

1. INTRODUCTION 

Computer-supported collaborative learning (CSCL) is one of the most promising pedagogical paradigms, 
which supports science of learning and research trend in education. This paradigm is highly acknowledged 
and implemented in schools, colleges, universities and different organizations across the world. From other 
side; CSCL applications are very expensive and not affordable to deploy for many educational institutions 
and small types of organizations. Even most of the active communities are still completely unable to use this 
technology for delivering and stimulating the knowledge. In addition, busy life and hard schedule do not 
allow the people to use static technology. They want to obtain the learning materials in dynamic environment 
anytime and anywhere. Mobile is only attractive device with rich features that provides MCL in free 
environment to meet pedagogical objectives [1].  

The concept of mobile-based learning is completely different from classroom-based learning method. 
Collaboration is synchronous and coordinated activity that creates the bridge of perpetual efforts to build and 
maintain a shared notion of a problem. MCL in education involves with joint intellectual efforts initiated by 
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students or teachers. It can play phenomenal and increasingly important part in education. It creates an 
interaction and promotes awareness [4, 13]. MCL enhances critical analysis and helps the students to clarify 
their concepts from other students [12]. MCL is key factor of fostering brainstorming in groups because 
students with different thoughts on variety of possible variable can perform their activities in peers. It 
provides sufficient time to students for interaction in order to discuss and exchange the knowledge through 
higher degree of thinking. The major focus of MCL is to create cooperation instead of competition and take a 
task as challenge to accomplish as graphic organizer. Students also explore various new things and they are 
less reliant on teacher's feedback [6, 11].  

MCL also exhibits intellectual synergy of various combined minds coming to handle the problems and 
stimulate the social activity of mutual understanding [2]. MCL contributes a larger pedagogical agenda. This 
approach provides many possibilities, such as increasing literacy rate, motivating the people to improve their 
education, capturing the market money and providing the opportunities to group of persons, working in same 
or different organizations [14]. Implementation of novel framework will enable educational institutions and 
other organizations to deploy at minimal cost. It replaces the class based learning and benefits the persons 
who are far from the educational institutions and other organizations. Students do not need to attend a class 
for just listening lectures and attending video conferences. 

 They can get the contents on mobile by just registering with server of educational institution or related 
organizations. The novel framework will motivate different walks of people to establish social networks, 
community group, law enforcement agencies, and small groups of security force to ensure the safety of the 
sensitive places of city. It will also combine various branches of defense department for coordinating with 
troops for special causes. It helps the military for launching new projects and sharing strategic based 
information about any secret plans. Novel framework can substantiate health department for introducing new 
health projects to share the information and create awareness. 

2. RELATED WORK 

Xiaoyong Su et al. [5] propose the four layer framework for multimedia content generation and prototype for 
multimedia mobile collaborative system. The proposed framework gives an idea how to handle user, device 
and session management. They also suggested that mobile collaborative environment could be possible by 
upgrading the devices and network technologies. Lahner F and Nosekabel H [8] have implemented the 
program in University of Regensburg, Germany, which supports e-learning contents to be displayed on 
mobiles. The structure of system provides the facility to users to get same contents via mobiles. Authors 
claim [15] that their proposed approach will improve academic and learning activities. The prototype is based 
on user profile which stores information regarding learning process. The second is location system, which is 
used to identify the physical location of user supported by generic architecture. Third is personnel Assistant 
(PA), which resides in the mobile. Fourth is learning object repository, which stores the contents, related with 
the process of pedagogical teaching and fifth is message sending system to be controlled automatically or 
using administrative interface by operators. Final component is Tutor that searches learning opportunities. 
The proposed prototype provides idea of online learning. 

Stanford University [7] launched pilot project the Dunia Moja project"one world" in Swahili by July 5, 
2007 with three partner universities in South Africa, Tanzania and Uganda. The purpose of this project was 
to introduce web-based courses and materials. Sony Ericson and Ericsson provided free mobile smart phones. 
The focus of the project was to use the mobiles to access the course-web site and send text messages.  

Allision Druin et al. [10] have discussed the prototype for their ongoing participatory design project with 
intergenerational design group to create mobile application and integrate into iP Phone and iPod touch 
platforms. Authors claim that designed application can provide the opportunities to bring the children and 
grand parents together by reading and editing the books. Ericsson Education Dublin [9] initiated a project 
with €4 million and focused on e-learning to m-learning. The main objectives of project were to produce a 
series of courses for mobiles, PDAs and smart phones. All of these studies in MCL environment show that 
neither any contribution particularly worked on architecture based design and nor on functional systems to 
support mobile application efficiently. All of the previous survey mostly developed the courses for mobiles 
and few contributions touched the technology but not implemented. Novel framework supports to server and 
client side systems with promising features to meet the pedagogical requirements. Novel framework is handy 
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in introducing rich MCL client-server based management systems, virtual learning environments and 
conference systems within educational institutions and outside of the institutions.  

The challenging issues motivating this research are: to what degree novel framework is effective and 
result oriented? Can it handle all important features necessary for effective MCL? Can this novel framework 
support to mobile collaborative applications and other software threats sufficient to meet pedagogical needs 
and other collaborative requirements? How the findings can be used to engineer the requirements of Students, 
teachers and other administrative staff of UB and other institutions? What are socio-economic impacts of the 
novel framework on USA and beyond the world whether claimed objectives have been achieved or not if yes 
then to what extend and how? The goal of this study is to obtain the learning materials in order to meet 
pedagogical needs and other collaborative requirements of educational institutions including different 
organizations. 

3. NOVEL FRAMEWORK FOR MCL 

To make successful collaboration; we need organized architecture with support of latest technologies to meet 
our expectations. Various conceptual collaborative architectures have been proposed so for. Xiaoyong Su et 
al. [5] proposed four layered components for collaborative framework, which consists of content generation 
layer, communication layer, content regeneration layer and content visualization layer. Each layer has been 
assigned different responsibility. The architecture of [5] has been optimized and extended with inclusion of 
new sub components. Figure:1 explains the novel framework for mobile collaborative learning environment.  

 

Figure 1. Conceptual Architecture to generate the content for MCL  
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3.1 Base Layer 

The content generation layer is main component of collaborative framework. The Figure 2 shows the 
working process of this layer. If client requires any contents, sends the request message to content server for 
delivery of required contents. The request message includes device profile, status of previous network 
condition and required URL. The mobile information device profile (MIDF) is supported with Java platform. 
J2ME is standard model for mobile technology. The base of J2ME is on three different layers, which are 
profiles, Java virtual machines and configurations. MIDP is based on Java runtime environment supported 
with profiles and configuration layers. These both layers sit on operating system of client's mobile and 
personnel digital assistants (PDAs). The goal of profile is to represent the application programming interface 
(API) for same type of mobile devices with similar features. From other side, content generation layer has 
also support of different programming language such as C++, Java, HTML, XML, Flash, XHTML, and 
Structured Query Language (SQL). When content server gets request from client, it searches the requested 
contents into enterprise data warehouse; if requested content is found then forwarded to message server for 
further process. 

 
Figure 2. Process of base layer in mobile collaborative environment 

3.2 Coordination Layer 

This layer works as transport layer. When message server gets requested content from base layer; first checks 
network connection. If network connection is enabled, then checks the size of requested content. If requested 
content contains small amount of data, forwards the content to content integrating manager (CIM) to next 
layer. If size of requested content is large, then sends the content to message forwarding manager (MFM) for 
fragmentation of the message. MFM fragments the message into chunks (small amount of data) and 
transports to (CIM). MFM continuously keeps on transporting the chunks until last chunk means whole 
fragmented message is delivered to (CIM). In case, if network is disabled then message server (MS) has also 
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option to send the messages (content) to message manager (MM). When MM gets message from MS, it 
stores the messages into the buffer message. When network connection retains, MM forwards the stored 
messages to MS and figure 3 shows working process of coordination layer.  

 

Figure3. Working Model of coordination layer in mobile collaborative environment 

3.3 Modification Layer 

This layer performs two types of tasks; first, it forwards the content to application layer for next process. 
Second, if client sends modification request for content in middle of the process, then also starts to work on 
modified request. The process of this layer starts from CIM. The CIM has dual functionalities; it integrates 
fragmented chunks received from MFM of previous layer. The CIM forwards integrated chunks in form of 
messages (content) to CFM. CIM also receives content from MIS that comprises of small amount of data. 
When CFM gets content from CIM, it forwards to media manager (MM), in case no request for content 
modification is received from Client. If content modification request is received, CFM sends the content to 
content modifier manager (CMF) with requested modification. The CMF sends content to content deciding 
manager (CDM) in both conditions.  

If CMF modifies the content, then sends modified content to content deciding manager (CDM). If 
modified content meets request of client, CDM forwards requested modified content to CFM for further 
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process. Otherwise it sends back to CFM to same layer. CDM also deals with same process with original 
content and gets back to CFM. The CFM fragments the contents in chunks and forwards to CIM of previous 
layer shown in figure 4. 

 

 

Figure 4. Modification process in mobile collaborative environment 

3.4 Application Layer 

The function of this layer is to display and hand over the contents to client. Application layer obtains contents 
from media manager and displays the contents in form of data, graph, image and voice as per request of 
client. Actually media manager is a tool, which organizes files to be shared between mobile devices. The 
main function of layer is to translate the source program into object program that is done with support of 
parse engine. The used engine is faster and robust to handle the data errors. Parsing includes set of 
components, which are scanner component, parser component and document type definition (DTD) 
component.  

Scanner component is first major component of parsing engine, which provides push-based API. An API 
gets characters from input stream (mostly URL) and obtains proper sequences then remove useless data by 
using methods. Parser component coordinates and handles activities of other components of system. DDT 
explains the tags, associated set of attributes and hierarchical rules for well defined and valid documents in 
form of target grammar. Parse engine requires five phases to transform multimedia contents to document 
object model (DOM). Before delivering document to requested client, each document passes from object 
construction phase, opening input stream phase, tokenization phase, token iteration phase and object 
destruction phase. In object construction phase, an appropriate application starts process by creating URL, 
tokenizer objects and language tags. Since the parser is provided sink and DTD. The function of DTD is to 
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understand the grammar of documents. Sink provides interface for DTD to make content and model properly. 
Opening an input scream phase gets URL in shape of network input stream. The parse engine provides input 
stream to Scanner, which controls whole process. This process continues till End-OF-File (EOF) occurs. 
Token iteration phase validates documents and builds content model. Finally object destruction phase 
destroys the objects that are in parse engine after tokenization and iteration process. Application layer parses 
document with support of parse engine to display an object. Simple process of parse engine is shown in 
figure 5. The following limitations of parse engine has some resolved. 

Netlib (Input Scream and URL); The XP_COM systems: nsString; nsCore.h and prototypes. 
 

 

Figure 5. Simple working model of optimized parse engine in mobile collaborative environment 

To validate the novel framework; application is run on it that is developed with combination of SDK and 
android for delivery of text, images, graphs and voice media contents in form of the message. The function of 
message service is to mange and delivers the message. The message server has two parts; message agent and 
message server. Profile management is sub component, which falls within content generation, delivery and 
coordination components. This handles profile of mobile users. A mobile user provides the information 
regarding the hardware, resource, operating system and connection status. The system architecture of 
collaboration consists of four logical parts in [3]. The four parts includes with infrastructure, service function, 
advance service function and application. These logical parts provide different functionalities; infrastructure 
includes operating systems, communication modules; service function consisting of floor management, 
media management and session management. Advance service function provides creation and deletion of 
shared and video window.  
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4. CONCLUSION 

We conclude that novel framework has made significant progress in design and development of the MCL 
environment. First, the paper presents novel framework with integration of new components, such as Content 
integrating manager, content deciding manager, content modifying manager and content fragmenting 
manager. These components collectively protect loss of data and make the fast and robust process of delivery 
of contents to users. Second, we have implemented the first layer of the novel framework to obtain the 
learning materials on hand held devices particularly on mobile devices. With implementation of framework, 
students get the contents of the courses anywhere and anytime. We have made significant modifications in 
the four layer architecture previously explained in [5]. Our framework provides an efficient and faster way of 
delivering the contents to mobile node. If any modified request is made by client side that is also smoothly 
handled on third layer rather than going to first layer. These characteristics of novel framework give fast 
provision of content to mobile node. In future, we will test our new group application with rich features on 
this novel framework. 
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ABSTRACT 

This paper represents an effort in moving the existing problem-based learning (PBL) paradigm to e-learning through the 
use of screencasts. The paper makes a significant contribution to the distance education research with respect to the 
applicability of PBL methods in the online environment and provides needed implications for the design and delivery of 
highly technical computing courses that have traditionally been taught in face-to-face settings. With the recent 
developments in screencast technology, one can expect to see increasingly more screencasts to be produced for 
educational purposes. The paper exemplifies the use of screencasts in an online PBL course and suggests the exciting 
possibilities for screencasting as an instructional technology.  

KEYWORDS 

E-Learning, Distance Education, Problem-Based Learning, Screencasting, Instructional Design  

1. INTRODUCTION 

With the wide acceptance of Web-based course delivery as a legitimate alternative to face-to-face instruction 
(Bernard et al. 2009), e-learning, which is also called distance education, Web-based instruction, or online 
learning (Mehlenbacher et al. 2010), is growing at a stunning rate, especially in the higher education arena. 
This escalation in e-learning is evidenced by the rise in dedicated virtual universities and the growth of online 
courses around the world. Not surprisingly, there exists a shift of focus in the related literature from 
comparison studies (between the effectiveness of online verses face-to-face instructions) to instructional 
design studies in the context of e-learning (Bernard et al. 2009). It becomes vital for today’s educators to 
understand effective online instructional methods, as well as how to exploit technology in ways that take 
advantage of its power.  

Despite the enormous popularity of e-learning, there is very little pedagogic evidence supporting the 
online delivery of computing courses, such as with Web development or application programming, which are 
usually offered by CS, IT, and Engineering departments. Due to their technical nature, these courses have 
traditionally been taught in a face-to-face mode and are particularly challenging to conduct in a fully online 
setting. Many early models for computer-based training tended to emphasize delivery of information rather 
than online learning (Laurillard 1993); and using online education systems simply for posting static materials 
or making information available on the Internet is inadequate for the instruction of technical content. 
Therefore, educators, especially in the computing disciplines, struggle to find suitable solutions to re-create 
comparable classroom experiences in cyberspace. How should we teach technical courses at a distance? 
What pedagogical approach should be adopted which would be effective for students to develop knowledge 
and skills in an e-learning environment? 

This paper aims to provide some answers to these questions by drawing on the existing problem-based 
learning paradigm facilitated through a relatively new instructional technology – screencasting. The rest of 
the paper is organized as follows. First, the paper begins with an overview of the effectiveness of PBL in 
conventional higher education settings and the need for moving PBL online. Next, the paper elaborates on 
screencasting as a solution for incorporating PBL methods into the online delivery of highly technical 
computing courses. The paper further provides design implications with practical techniques based on the 
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identified critical elements of a PBL instructional model. Finally, the paper concludes with a short summary 
highlighting the contribution of the work and directions for future efforts.  

2. PROBLEM-BASED LERANING  

Experience has taught us that students learn best by doing, especially when it comes to application 
development and programming (Wang & Zahadat 2009). This view of learning is endorsed by cognitive 
constructivism, which is based on the premise that knowledge cannot be transmitted but has to be constructed 
by the individual (Vrasidas 2000). One of the best exemplars of the constructivist paradigm is problem-based 
learning (PBL) (Savery & Duffy 2001). PBL is a student-centered instructional approach of hands-on, active 
learning in which students learn about a subject in the context of complex, multifaceted, and realistic 
problems (Hmelo-Silver 2004).  In PBL, students learn by solving problems and reflecting on their 
experiences (Barrows & Tamblyn 1980). Originating from medical education in the late 1960s, PBL has 
become an established approach used across various disciplines and in all levels of education including Pre-K 
through grade 12, higher education, continuing education, corporate training, military and government 
training (McLinden et al. 2007).  

One advantage of PBL is enhanced student motivation (Hmelo-Silver 2004). If students feel connected 
and motivated by the problem at hand, they will try to seek further information and apply what they have 
learned to solve it, and the passive attitude will become active (Martin et al. 2008). Both students and 
teachers have found the PBL approach to be intrinsically motivating and to lead to higher levels of 
satisfaction and accomplishment compared to traditional teacher-directed approaches (Taplin 2000). Another 
advantage of PBL is that it allows students to obtain knowledge and skills in self-directed, independent 
learning (Correia & Watson 2010). Learning will be more effective when students are encouraged to develop 
a capacity for acquiring new knowledge by themselves, and more importantly, students are better prepared to 
deal with problem solving in real life and new scenarios (Correia & Watson 2010; Nuy & Moust 1990). For 
these reasons, PBL is widely regarded as suitable and successful for engineering education and technical 
courses in computing, which are deductive in nature (Peng 2010). 

Although PBL has existed for a long time and its applications in conventional higher education settings 
are well-documented, there is an apparent dearth of literature on applying PBL methods to e-learning 
(Hmelo-Silver 2004). Efforts on exploring the virtual learning environment and on investigating learning 
theories have remained largely disconnected, and little is known about what or how to incorporate PBL 
methods into a fully online environment. Furthermore, some researchers were skeptical about the feasibility 
of moving PBL online, due to the perceived need for face-to-face contact and direct student support 
mechanisms (Taplin 2000). Therefore, there is a pressing need for a working knowledge of applying PBL to 
e-learning, especially in the context of computing courses, and the instructional technology that facilitates 
such initiatives. 

3. SCREENCASTING 

Screencasting, a method of video recording of computer screen output, is recently gaining interest and 
popularity among online instructors (Brown et al. 2010). The technology has the potential to provide 
constructive learning experiences for students by facilitating PBL methods online (Kruger 2010) and 
compensate the lack of face-to-face contact in e-learning by supporting “self-paced learning, just-in-time 
instruction, and 24/7 access” (NIU 2010). Screencasts are capable of capturing desktop activity accompanied 
by voice narration or background audio from a program, so they are particularly effective for explaining 
computer-based procedures and illustrating technical processes that are otherwise potentially confusing in 
online learning situations (Brown et al. 2009). In a screencast lecture, students are taught in a synthetic 
environment similar to traditional classroom training, where content is presented in both visual and verbal 
forms. The positive effects of providing multiple input channels on student learning are supported by Paivio’s 
dual coding theory (Paivio 1986) and Mayer’s theory of multimedia learning (Mayer 2001).  

Because it is possible to record in a screencast anything that can be displayed and performed by the 
instructor on a computer screen with commentary for the actions, the ways that screencasts can be used are 
unlimited. Some examples of the usage include showing application functions, displaying PowerPoint slides, 
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explaining specific coding techniques, conducting website tours, demonstrating mathematical equations, and 
illustrating steps of developing computer programs. All screencasts can be paused at any point during 
playback, and certain tools can even add menus, slow motion effects, or fast forward capabilities to the 
screencast, allowing students to navigate to different parts of the presentation and to control the pace and 
sequence of the learning. When designed carefully and embedded with PBL techniques, a screencast lecture 
can engage learners through a series of tutorials, activities, and problem-solving situations, allowing students 
to obtain the benefits of active learning tasks.  

There is a number of screencasting software applications available on the market, ranging from freeware 
(such as Jing or Wink) with limited options, to commercial products (such as Camtasia Studio, Adobe 
Captivate, or Microsoft Expression Encoder) with powerful features, which make it easy to record, edit, and 
produce screencast lectures on the computer. All that is needed for creating a screencast video is the 
screencasting software and a microphone or headset. During recording, the full screen, any part of the screen 
or a particular application may be captured and zoomed into great detail. Special visual and sound effects can 
also be added to mouse click and cursor movement to provide additional cues. Editing functions in 
screencasting software are somewhat similar to movie editing programs, which can manipulate a number of 
audio and video tracks, add, cut, or split clips, and insert transitions between screens. Some tools even offer a 
few useful audio enhancements, such as removing background noise and evening out volume levels 
(TechSmith 2011). Figure 1 shows the editing environment of Camtasia Studio as an example. The duration 
of screencasts can be anywhere from a few minutes to a few hours, although online lectures are typically 
divided into episodes less than thirty minutes each.  

 

Figure 1. The editing environment of Camtasia Studio 

Once the screencast video is edited, it may be saved in the desired file format, such as Windows Media 
video, QuickTime movie, Flash outputs, MP4, AVI, and DVD, based on requirements on file size and 
resolution, or compatibility with the viewing devices used by the audience.  Screencasts can be streamed over 
the Internet or downloaded and watched later. Only a viewer capable of showing the appropriate file format 
is required for students to participate in a screencast lecture. And in e-learning, this simply means a Web 
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browser with the appropriate media player plugin. It is also possible to make screencasts accessible on 
mobile devices, such as smartphones and tablet PCs, allowing students more flexibility in where and when 
they view screencast lectures.  

In summary, screencasting offers unique advantages as an e-learning instructional technology and meets 
the current demand for an effective solution to deliver highly technical computing courses online.  The next 
section focuses on how screencasting can be used to apply PBL methods to e-learning.   

4. DESIGN IMPLICATIONS 

In Savery and Duffy’s frequently cited instructional model (Savery & Duffy 2001), four critical elements of 
PBL, namely, learning goals, problem generation, problem presentation, and facilitator role, have been 
identified, and can guide the practice of teaching and the design of an effective learning environment. This 
section of the paper aims to provide some design implications, derived from the critical elements of PBL, for 
computing courses that utilize PBL methods via screencasting, and to further exemplify practical techniques 
in the context of a Web development course delivered in a fully online environment.  

4.1 Learning Goals 

The first step in designing a problem-based learning curriculum is to identify the learning goals of the e-
learning course, that is, what must be learned by the students upon successful completion of the course 
(Savery & Duffy 2001, p. 10). This initial step is not too different from any other curriculum, but within the 
context of a PBL environment, the high-level course objectives are driven by other goals related to self-
directed learning, content knowledge, and problem solving.  This will in turn define the problem solving 
processes that the instructor intends to adopt and the specific content learning objectives associated with each 
problem.  

For a Web Development (WD) course taught online in a four-year university, the learning goals may be 
as follows: 

 Understand advanced Web design principles and technologies; 
 Create attractive Web interfaces with client-side technologies and popular Web authoring tools, 

such as Adobe Dreamweaver; 
 Create Web pages with emerging and existing technologies, such as XHTML, CSS, JavaScript, 

DOM, XML, RSS, and AJAX; 
 Design, create and publish advanced interactive websites with accessible, user-friendly interface 

design and features. 
In addition to the standard pedagogical learning goals for the students, a new goal specific to the online 

delivery should be to demonstrate comparability to the equivalent face-to-face course regarding student 
learning outcomes. 

4.2 Problem Generation 

Problems are absolutely essential in a PBL environment and need to be carefully designed. Two guiding 
forces have been identified for developing problems (Savery & Duffy 2001, p. 11). First, the problems must 
raise the concepts and principles relevant to the content domain (as defined in the learning goals for the 
course). It has been reported that students can not apply their knowledge to unknown problem solving 
situations; they need to clearly perceive and accept the relevance of the specific learning activities in relation 
to the larger task complex (Honebein et al. 1993). 

Therefore, the WD course has been divided into a series of screencast lectures, which are all centered on 
the subject matter under study – the component technologies that enable client-side Ajax programming and 
Web development (e.g., XHTML, CSS, JavaScript, DOM, XML, RSS, and AJAX). In each lecture, the 
instructor generally starts with a short introduction on the particular syntax and semantics that are native to 
the technologies covered, followed by a close examination of some live-code examples and step-by-step 
demonstration of how to complete specific tasks. The students watch the action of the instructor’s computer 
on a screen right in front of them and are expected to follow along with these hands-on exercises. Next, the 
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instructor asks students to practice what they have just learned by challenging them with a problem to solve, 
a program segment to complete, or a dilemma to resolve. Once the instructor presents the problem, the 
screencast recording is blacked out for ten seconds with only a line of text “Please pause and work on your 
own” in the middle of the screen, allowing the students to click on the pause button to temporarily stop the 
lecture recording and work on the problem for as much time as they need. At the end of the ten-second 
blackout, the lecture recording screen will resume the prior working environment. The instructor will present 
the solution, usually one of the many ways to solve the problem, and continue with the next demonstration or 
challenge.  Thus, each lecture consists of a series of tutorials and problem-solving situations related to the 
topics of that lecture, with students’ clear awareness of the specific content learning objectives associated 
with each problem.  

Second, the problems must be “real” and authentic (Savery & Duffy 2001, p. 11). This requires the 
problems to address real issues and be carried out in an authentic learning environment, which reflects the 
complexity of the environment the students should be able to function and re-apply their acquired skills at the 
end of learning (Honebein et al. 1993; Savery & Duffy 2001). In the WD course, the challenges raised by the 
instructor are always those that lead to activities carried out and valued in the professional Web development 
field, such as implementing a CSS-based navigation bar, publishing an RSS feed from a Web server, or 
inserting a Tooltip widget using the Spry framework in Adobe Dreamweaver. Students need to complete 
these tasks in the required integrated development environment (IDE) with specialized software and 
hardware, and are frequently required to upload their files to a live Web server for previewing and testing. 
The skills that the students have obtained as a result of solving the problems during the lecture will enable 
them to complete the projects based on real-world websites and applications and will be reinforced 
repeatedly throughout the course.   

4.3 Problem Presentation 

Savery and Duffy (2001) have raised two critical issues involved in presenting the problem(s). First, students 
must own the problems – they are not just trying to figure out what the instructor wants. The WD course 
supports the students in developing ownership for the problems or tasks in several ways. To ensure that the 
instructional goals are consistent with the students’ interests and demand, the selections of the topics and 
scopes covered in the course have been based on students’ feedback regarding their expectations for the 
course. And thus, the students naturally perceive the problems and tasks as having personal relevance to the 
learning goals they bring to the course. Students can also be further engaged to the problems if the problems 
are concrete with tangible goals, for instance, to add an “onmouseout” event to an image using JavaScript to 
complete a rollover effect after the instructor has shown how to add an initial “onmouseover” event to the 
image. Thanks to screencasting, students can be visually presented with a problem and take responsibility of 
their learning of the course content through hands-on problem solving.  In addition, it is critical in the PBL 
process that learners reflect and be assessed on what has been learned. Thus, the students can evaluate their 
own work when the instructor presents the solution in the screencast lecture. Performance-based assessment, 
such as an online quiz or lab assignment, which should be closely related to the problems presented and 
resolved during the lecture, will be carried out after the instruction. 

The second critical issue in presenting the problem is to be certain that the data presented does not 
highlight critical factors in the case or provide only key information relevant to the desired solution (Savery 
& Duffy 2001, p. 12). The problems used in PBL should be ill-structured – there is no single correct solution 
(Baturay & Bay 2010).  If the instructor dictates the process of working on a problem with many pre-
specifications, the problem is not intellectually stimulating and serves merely as an example. In the 
previously mentioned problem of creating a rollover effect on an image using JavaScript, the instructor only 
needs to state clearly what the expected outcome is without explaining exactly how to do it and blacks out the 
screencast recording with the line of text “Please pause and work on your own” in the middle of the screen. 
With this goal in mind, students will be stimulated to pause the recording and try to figure out how to add an 
“onmouseout” event based on the instructor’s demonstration of how to add an initial “onmouseover” event to 
the image. They are granted a high level of independence and able to seek and implement their own 
solutions. Such self-directed learning is proven to be effective for the student’s development of skills and 
construction of new knowledge.  
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4.4 Facilitator Role 

In PBL, the role of the instructor changes from authority figure to that of a coach and partner in learning 
(Vrasidas 2000). “Tutoring is a teaching skill central to problem-based, self-directed learning” (Barrows 
1992, p. 12). The changing roles of the involved parties are more crucial in an online environment, where the 
instructor no longer stands in front of the class lecturing but is now the facilitator and designer of the course 
and the students have changed from passive learners sitting in the classroom to active seekers of information 
(Buckley & Smith 2008).  

A second facilitator role of the instructor is to challenge the learner’s thinking (Savery & Duffy 2001, p. 
13). Instruction should be done by constantly questioning the students on both the level of understanding and 
the relevance and completeness of the issues studied (Savery & Duffy 2001). During each screencast lecture, 
the instructor teaches in an intriguing and motivating manner by often initiating a topic with some questions 
and presenting a problem in the form of “a challenge” for the students to conquer. When the students are 
personally challenged with such inquiry, which becomes meaningful for the students, the students’ curiosity 
will lead to explicit formulation of the subject to be investigated and the process to be used for solving the 
problem or challenge (Berge, 2002). 

5. CONCLUSION 

E-learning presents many challenges as well as opportunities. Educators can adhere to proven learning 
theories and appropriate instructional design paradigms and take advantage of technology advances to 
remedy the obstacles inherent in e-learning environments due to the lack of face-to-face contact.  This paper 
represents such efforts in moving the existing problem-based learning paradigm to e-learning through the use 
of screencasts. The paper makes a significant contribution to the distance education research with respect to 
the applicability of PBL methods in the online environment and provides needed implications for the design 
and delivery of highly technical computing courses that have been traditionally taught in face-to-face 
settings. With the recent developments in screencast technology, one can expect to see increasingly more 
screencasts to be produced for educational purposes. The paper exemplifies the use of screencasts in an 
online PBL course and suggests the exciting possibilities for screencasting as an instructional technology. It 
is hoped that some or all of the practical techniques illustrated in the context of the Web development course 
will prove beneficial to online instructors facing similar challenges in other technical fields.  

Some preliminary results from the Web development course indicate that the use of PBL methods in the 
screencast lectures has been successful, both in terms of the accomplishment of the learning goals and in 
terms of the quality of student work produced. Students have responded favorably about the lecture 
recordings and the “challenges” presented by the instructor. In addition to the continuing efforts of improving 
the online course with more PBL methods and refined techniques, future studies will examine the perceptions 
of instructors and students regarding the implementation of screencasts in e-learning based on data collected 
from targeted surveys. Other areas of prospective investigations may include developing an online PBL 
instructional model that takes into consideration students’ learning styles, previous experiences, ages, and 
genders.  

It is important to note that the utilization of any type of technology does not automatically transform a 
course to an online format or make people better instructors. Effective online instruction requires a high level 
of responsibility for adopting instructionally sound methods on the part of the instructor, who must balance 
the requirements of technology, delivery, pedagogy, learning styles, and learning outcomes (Gaytan & 
McEwen 2007). By meeting the challenges inherent in e-learning and adapting proven instructional methods 
in new ways, we can begin to reap the benefits of educating students at a distance and create learning 
environments that will prepare students to develop lifelong problem solving skills.   
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ABSTRACT 

This paper addresses the question of what format of feedback learners require from technology based instruction (TBI). 
This research adopts a novel approach to this question by observing the format of such feedback learners elect to view 
when given the choice.  This research adopted a mixed-method approach comprising two studies.  In the first study, 160 
subjects studying a single item of technology based instruction were presented with a range of feedback options 
following their response to multiple choice questions. A software tool recorded the target and timing of each ‘click’ 
subjects made in the question interface.  The second study comprised a series of semi-structured interviews and 
investigated why subjects made the choices observed in the first study. The results found that subjects made extensive 
use of feedback and that subjects chose to view at least one feedback option for 85.19 per cent of the questions to which 
they responded.  The two studies produced insights into why subjects chose to view feedback and the factors that affect 
the frequency at which they chose to view different feedback options. 

KEYWORDS 

E-learning, Technology Based Instruction, Feedback, Multiple-choice Questions, Learner preferences. 

1. INTRODUCTION 

Feedback affects learning (Hattie and Timperley 2007). As a core component of technology based 
instruction, multiple choice tests are widely used.  However, prior research is inconclusive as to the relative 
effectiveness of different formats of feedback that can be provided in response to such questions and the 
format of feedback that should be provided to learners is unclear.   

An increase in the use of technology based instruction from the 1970s and 1980s onwards prompted 
increased research into the nature of instructional feedback provided by computers.  This can be termed ‘TBI 
feedback’ and is defined in this research as being any communication or procedure given to inform a learner 
of the accuracy of a response in the course of technology based instruction.  A number of studies have 
attempted to illuminate aspects of the interaction between TBI feedback and learning.  The majority of these 
studies focus on the effectiveness of TBI feedback, that is the relationship between the format of such 
feedback and scores in subsequent performance tests (for example, Gilman 1969; Hanna 1976; Phye 1979; 
Andre and Thieman 1988; Kulhavy and Stock 1989; Pridemore and Klein 1995; Moreno 2004). Despite 
significant effort in this direction, periodic reviews of the literature express frustration at the results (Kulhavy 
and Stock 1989; Mory 2003; Shute 2008). The following statement by Shute is typical, 

“Within this large body of feedback research, there are many conflicting findings and no consistent 
pattern of results” (Shute 2008: 153). 

Novel approaches to TBI feedback research are required.  As observed by Mory (2003), there has been 
little research into TBI feedback from a constructivist perspective despite constructivism being the dominant 
paradigm in contemporary educational research. In the years since Mory’s statement, some researchers have 
turned their attention to learners’ perspective of educational feedback (Weaver 2006; Handley and Cox 2007; 
King, Schrodt  et al. 2009; Walker 2009) however just one of these studies focused specifically on learners’ 
perceptions of TBI feedback. This being Handley and Cox (2007) who investigated learners’ perceptions of 
model-answers in a management development e-learning application.    

The use of the term constructivism within education is broad. Laurillard  (2002: 67 citing Duffy and 
Cunningham, 1996) draws a distinction between the ‘cognitive constructivist’ and ‘socio-constructivist’ uses 
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of the term. It is the former that acts as the framework for this research. Such constructivist research 
emphasizes the role of the learner in the learning process and the processes learners adopt in constructing 
new knowledge and skills.  

2. METHODS 

This research investigated TBI feedback by observing the format of feedback learners elect to view when 
given a choice.  

It was first necessary to define what was meant by the term ‘format’.  As a first step, a taxonomy of 
feedback was produced.  The range of feedback formats that have been provided following multiple choice 
questions is extensive and not all formats could be incorporated into this research. The decision was taken to 
focus on one form of feedback, that in which learners are presented with a common, informational feedback 
screen following a response. Other forms of feedback such as ‘adapted feedback’ in which a degree of 
personalised feedback is provided, ‘answer until correct’ type feedback, ‘error flagging’ in which the user is 
shown where errors exist in a response and ‘normative feedback’ in which the learner is shown how their 
performance compares to their peers, are not included in the taxonomy.  Neither is the medium in which the 
feedback is delivered. The taxonomy, shown below, builds on prior classifications in the work of Kulhavy 
and Stock (1989) and Dempsey and Wager (1988). 

Table 1. A taxonomy of TBI feedback attributes and associated values 

TBI feedback attribute Sub classification Values 

1. Content Verificational No feedback (NF) 
Knowledge of result (KR) 

 Elaborative Knowledge of correct response (KCR) 
Explanatory feedback (EX) 
Instruction based (IB) 

   Extra-instructional (EI) 

2. Load  Continuous variable 

3. Timing  Immediate (I) 
Delayed (D) 

 

The attributes comprising the taxonomy can be explained as follows.  Verificational feedback informs the 
learner as to the correctness of their response. Elaborative feedback is additional information that may guide 
the learner towards specified learning objectives.  Two types of elaborative feedback may need explanation.  
Instruction based (IB) type feedback presents relevant sections from the course materials. Extra-instructional 
(EI) type feedback presents additional information that has not been supplied to the learners previously. Load 
refers to the quantity of information provided in a feedback message. The time at which feedback is provided 
is considered an attribute taking the values ‘immediate’ or ‘delayed’. In this research, the ‘format’ of TBI 
feedback refers to a particular selection of attributes from this taxonomy.   

Prior research was then reviewed to produce hypotheses regarding the frequency at which subjects would 
elect to view the attributes in this taxonomy and also factors would potentially affect whether subjects choose 
to view each feedback type.  Nine such factors were identified as shown in table 2. 
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Table 2. The nine factors potentially affecting learners' choice to view a feedback type 

Factor Prior research Description 
#I1 Learner 
expectations 

(Handley 2003) Expectations as to the nature of the feedback that 
will be received 

#I2 Response certitude (Kulhavy and Stock 1989) The degree to which learners are certain that their 
response is correct 

#I3 Interpretation of 
task 

(Butler and Winne 1995) How learners interpret the nature of the task. 

#I4 Level of expertise (Hanna 1976; Roper 1977; Handley 
2002)  

Learners’ ability in the subject being studied 

#I5: Performance (Pashler, Cepeda et al. 2005) Whether the learner answers a question correctly 
or incorrectly 

#I6 Gender (Hanna 1976) The gender of the learner 
#I7 Error type (Birenbaum and Tatsuoka 1987; 

Dempsey and Litchfield 1993)  
The type of error made by learners when 
answering a question 

#E1 Assessment (Morrison, Ross et al. 1995) Whether an activity is formally assessed 
#E2 Feedback level (Kluger and DeNisi 1996; Hattie 

and Timperley 2007)  
The level at which feedback is directed 

 

Four of these factors may require further explanation. Following Handley (2003), ‘#I1 learner 
expectations’ are considered to be formed first from learners’ style of engagement with an instructional 
activity and second from learners’ ‘sense of inquiry’ or level of interest in the activity. The factor ‘#I3 
interpretation of task’ refers to whether learners view multiple choice questions as primarily a tool to test 
their knowledge or as an opportunity to learn. The factor ‘#I7 error type’ refers to the type of error made by 
learners when selecting a response. For example, Dempsey and Litchfield (1993) distinguish between “fine 
discrimination errors” and  “gross discrimination errors”. The factor ‘#E2 feedback level’ refers to the fact 
that feedback can be directed at different levels.  For example, Hattie and Timperley (2007) refer to four such 
levels, the ‘task level’, the ‘process level’, the ‘self-regulation level, and the ‘self’ level. 

A software tool was then developed to deliver the multiple choice questions and to track subjects’ 
interactions with the feedback presented.  Following a subject’s response to a question, the tool presents 
feedback options representing the different attributes in the taxonomy. These are represented as follows, 

Table 3. Representation of the TBI feedback taxonomy attributes  

Attribute Values Representation in testing instrument Notation 

Verificational No feedback The learner does not view any of the feedback types NF 

  Knowledge of 
result  

A statement as to whether the subjects response is correct 
or incorrect 

KR 

Elaborative Knowledge of 
correct response  

The presentation of the correct response KCR 

 Explanatory 
feedback 

Explanations as to why each answer is correct or incorrect EX 

  Instruction based The presentation of the relevant section of the instructional 
material.   

IB 

  Extra-instructional Two types are provided: 
1. Additional examples relevant to the question 
2. Explanations of rare words and terminology 

 
EI1 
EI2 

Load Variable Encapsulated by total clicks across feedback types L 

Timing Immediate Provided following a learner’s response to a question.   I 

  Delayed Provided after a learner has responded to all questions in 
the activity. 

D 

This research adopted a mixed-method approach consisting of two studies.  The subject group was the 
same in each study comprising a class of 160 postgraduate students studying a 20-hour masters level course 
in Business Informatics as part of a postgraduate degree in general management. The item of technology 
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based instruction forming the learning activity in the two studies was the ‘Ethics and strategy exercise’ which 
comprised three hours of self-study plus a one-hour multiple choice question based activity consisting of 50 
questions.  

In the first study, subjects studied the multiple choice question based activity together in a computer 
laboratory.  After responding to a question, subjects were presented with the feedback types in table 3 above.  
Subjects were also given the choice whether to view feedback immediately following their response to a 
question or after having answered all of the questions. The software tool recorded the target and timing of 
each ‘click’ subjects made in the activity interface. The second study comprised a series of semi-structured 
interviews and investigated why subjects made the choices observed in the first study. 

3. RESULTS 

3.1 Study one: Observation 

Data relating to the interactions of 146 subjects was obtained, the shortfall being primarily explained by a 
technical error resulting in some subjects being unable to take the activity.  

The ‘α values’ in table 4 below refer to the proportion of questions in which a subject chose to view a 
particular feedback type.  To illustrate, table 4 shows that on average students clicked on feedback type KR 
for 84.47 per cent of the questions to which they responded. The table also shows that subjects did not view 
feedback for 14.81 per cent of the questions they answered and therefore viewed feedback for 85.19 per cent 
of the questions they answered.  

Table 4. α values for each feedback type 

 No feedback KR KCR IB EX EI1 EI2 
N  146 146 146 146 146 146 146 
Mean 0.1481 0.8447 0.3223 0.0655 0.0889 0.0203 0.0191 
Median 0.0000 1.0000 0.3200 0.0200 0.0200 0.0000 0.0000 
Std. Deviation 0.3259 0.3336 0.2124 0.1194 0.1743 0.0573 0.0642 

 
Subjects elected to view feedback types KR and KCR noticeably more frequently than types IB and EX 

which in turn were viewed noticeably more frequently than types EI1 and EI2.  In fact the difference between 
the KR and KCR feedback types and the other elaborative feedback types was dramatic. This result provides 
support for the view proposing the existence of a threshold beyond which the study of feedback becomes 
either ineffective or inefficient (Phye 1979; Kulhavy, White et al. 1985; Dempsey and Litchfield 1993).  
These three studies suggest that KCR type elaborative feedback represents this threshold and that viewing the 
other types of elaborative feedback is not perceived as worthwhile by a learner.  

In addition to tracking which feedback types users elected to view, the software tool also captured data 
relating to the timing at which subjects chose to view feedback.  Prior to starting the exercise, subjects were 
given the choice of viewing feedback after responding to a question (immediate feedback) or viewing 
feedback at the end of the exercise (delayed feedback). Table 5 below shows that at this initial stage 47.9 per 
cent of subjects elected to view delayed feedback and 52.1 per cent elected to view immediate feedback. 
However, after starting the exercise subjects were able to change this setting at any time. The table shows 
that 63.7 per cent of subjects elected to change this setting and this had a significant effect on subjects’ 
feedback settings at the end of the exercise. 93.8 per cent of subjects ended the exercise electing to view 
feedback after responding to a question and just 6.2 per cent of subjects electing to view feedback at the end 
of the exercise. 
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Table 5. Subjects preference for the timing of feedback  

 Delayed or Immediate Frequency % 
Feedback position at start D 70 47.9% 

I 76 52.1% 
Changed mind D 53 36.3% 
 I 93 63.7% 
Feedback position at end D 9 6.2% 
 I 137 93.8% 
 Total 146  

 

In a further analysis, a multilevel logistic regression was used to determine whether subjects’ choice to 
view a feedback type was dependent on first, whether a question was answered correctly or incorrectly (‘#I6 
Performance’) and second, the gender of the subject (‘#I7 Gender’). 

Factor ‘#I6 Performance’ was not found to be a significant factor for feedback types NF, KR, EI1 and EI2 
but was found to be a significant for feedback types KCR, IB and EX.  The odds ratios were 0.002, 0.38 and 
0.22 respectively meaning that, for each of these feedback types, subjects were significantly less likely to 
view them following an incorrect response. The effect was particularly strong for feedback type KCR.  If 
subjects responded incorrectly then they generally elected to view the correct answer.  Factor ‘#I7 Gender’ 
was not found to significantly affect subjects’ choices to view any of the feedback types.   

The α values across the subject cohort for the elaborative feedback types varied. When subjects’ α values 
for feedback types KCR, IB, EX, EI1 and EI2 were plotted on a graph, it was found that subjects elected to 
view these elaborative feedback types at varying frequencies.  Differences in performance largely explained 
this variation but not completely.  

3.2 Study Two: Semi Structured Interviews 

This study comprised semi-structured interviews of 10 subjects selected from study one by random sample 
and took place in November 2008.  The overarching aim was to investigate why subjects made their choices 
in study one and the factors that affected these choices. Specifically, the study investigated the following two 
questions,  

1. Why do learners elect to view TBI feedback?   
2. What factors affect whether learners elect to view the TBI feedback types? 

3.2.1 Why do Learners Elect To View TBI Feedback?   

The analysis of question one began with the initial theoretical statement that subjects chose to view feedback 
in order to achieve closure on the task.  In Handley’s (2003) thesis, the concept of closure is considered the 
overarching driver behind subjects’ decision to view feedback.  Handley defines closure as, 

“The perception, on the part of the learner that expectations – arising specifically from the task, and 
generically from learners’ expectations of what constitutes good feedback - are satisfactory met.” (Handley 
2003: 206) 

The initial theoretical statement was supported in this series of interviews.  The interviews also revealed 
detail relating to learners’ pursuit of closure when given the option of the different feedback types. Subjects 
first sought affirmation and then sought to resolve knowledge gaps.  One subject articulated this succinctly, 

Sometimes you want to be proved right, sometimes you want to understand… [39] 
Subjects first sought affirmation that their response had been correct. The most common word used by 

subjects when discussing this affirmation was ‘want’.  Subjects wanted to know whether they had responded 
correctly. 

Because I want to know whether the answer’s correct or not.  [36] 
Following affirmation, subjects generally chose to view feedback in order to resolve ‘knowledge gaps’. A 

knowledge gap refers to a gap between what the subject understood and what had needed to be understood to 
order to have responded to the question correctly.  Generally, the stated purpose behind resolving knowledge 
gaps was to gain understanding.   

Even though you got the wrong answer if you go to here then you understand. [32]  
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To a lesser extent, subjects stated a requirement to learn. 
If I happen to answer incorrectly, I want to gain the knowledge.  That means I don’t know that answer so 

I want to know… I want to learn. [37] 
Subjects stopped viewing feedback when they experienced a sense of closure. When articulating the 

achievement of closure, subjects used terms such as ‘being happy’, to ‘get it’, to ‘understand’, that the 
feedback ‘made sense’ or that their curiosity had been satisfied. 

After further thinking about it, seeing the correct answer, maybe I came to the conclusion that yes, okay, I 
get it. [38]   

So if I get the right answer then I know what it’s talking about and didn’t necessarily check everything 
cos I was happy.  [32] 

Thus subjects chose to view feedback in order to first seek affirmation and then to resolve knowledge 
gaps.  

3.2.2 What Factors Affect Whether Learners Elect to View the TBI Feedback Types? 

Support for the nine potential factors identified in the literature review varied.  The interviews provided no 
evidence that factors ‘#I6 gender’, ‘#I7 error type’ nor ‘#E2 feedback level’ had affected subjects’ choice to 
view the TBI feedback types.   

Factor ‘#I5 performance’ was the found to be the dominant factor however factors ‘#I1 learner 
expectations’, ‘#I2 response certitude’ and ‘#I3 interpretation of task’ were also stated to have affected 
subjects’ decisions to view the feedback types.  Handley (2003) found factor ‘#I1 learner expectations’ to be 
affected by both learners’ style of engagement and their sense of inquiry. In the present study, both of these 
sub-factors were stated to have affected subjects’ choices to view feedback types.  Subjects revealed they had 
adopted at least four different of styles of engagement from Handley’s taxonomy and stated their style of 
engagement to be a determining factor. Subjects with a high ‘sense of inquiry’ due to a high level of interest 
in the subject matter were more likely to view the feedback types beyond KCR.  In addition, the majority of 
subjects stated ‘#I2 response certitude’ to be a factor affecting their choices.  These subjects stated they had 
elected to view the elaborative feedback types beyond KCR when holding a high level of certainty that their 
answer had been correct but was incorrect.  With regards to factor ‘#I3 interpretation of task’, the majority of 
subjects interpreted the purpose of the activity being to test their knowledge.  However, some subjects also 
saw the activity as an opportunity to learn and these subjects were more likely to choose to view the 
elaborative feedback types beyond KCR.  Some support was given for factor ‘#I4 level of expertise’ however 
this was not sufficient for clear conclusions to be reached. Subjects also stated that factor ‘#E1 assessment’, 
whether an activity is assessed, would affect their choice to view a feedback type. 

Four additional potential factors also emerged during the analysis.  These being the presence of a time 
limit, the location at which the activity is conducted, the subject matter being studied and whether a question 
tests recall or application of the original material.  That all four of these factors affect whether learners 
choose to view a feedback type appeals to common sense.  It is reasonable to assume that learners’ behaviour 
will be change if a time limit is removed and also if they are located in a less formal situation than the 
classroom.  It is also reasonable to assume that the nature of a question, its focus and the subject matter it 
refers to, also affects the type of feedback subjects require to achieve closure.   

A number of further findings emerged. Feedback ‘load’, that is the volume of feedback presented was a 
concern of the subjects. Seven of the ten subjects made explicit reference to load during their interviews.  
These subjects sought to view the minimum load of TBI feedback required to achieve closure and gave three 
reasons for this.  First, a need to be efficient with their time.  Second, that a high feedback load dampens a 
sense of progress through the activity.  Third, subjects found higher feedback loads “overwhelming”. 

Efficiency, albeit of different nature, was also proffered as the reason behind subjects’ preference for 
immediate rather than delayed feedback. Study one found that 137 of the 146 subjects preferred to receive 
feedback immediately after responding to a question as opposed to after answering all the questions. In this 
study the majority of subjects who stated they had selected immediate feedback did so because they 
considered immediate feedback to be more efficient.  The reason being that they would still be holding the 
detail of a question in mind when viewing the feedback message.   

The quantitative data collected in study one provided support the existence of a feedback threshold at the 
level of KR plus KCR type feedback beyond which the study of feedback becomes either ineffective or 
inefficient. Study two provided some support for existence of such a threshold and subjects gave three 
reasons for not proceeding beyond KCR type feedback.  First, the issue of feedback load discussed above. 
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Second, subjects stated that discovering the correct answer was often sufficient to close any gap between 
what the subject understood and what needed to be understood to answer the question correctly. 

So when I do it wrong, then I go to… I want to know the right answer and if I see the right answer and I’d 
be like, okay I understand,[39] 

Third, subjects stated that the requirement for additional explanation was not always needed even if a 
knowledge gap remained.  This suggests that the achievement of closure does always require the 
comprehensive resolution of a knowledge gap.   

This series of interviews also revealed reasons for the instances in which subjects did elect to break the 
threshold and view the elaborative feedback types beyond KCR.  All three were factors identified in the 
review of prior research; ‘#I1 learner expectations’, ‘#I2 response certitude’ and ‘#I3 interpretation of task’. 

Study one found that differences in performance accounted for most, but not all, of the variation observed 
in the frequency at which subjects chose to view the feedback types. This series of interviews provided 
explanations for the remaining unexplained variance. Subjects’ responses suggest that factors ‘#I1 learner 
expectations’, ‘#I3 interpretation of task’ and ‘#I4 level of expertise’ account for this variation. 

4. DISCUSSION 

It is apparent that subjects made extensive use of feedback.  Subjects elected to view at least one feedback 
type for 85.19 per cent of the questions they answered.  

Subjects elected to view feedback types KR and KCR noticeably more frequently than types IB and EX 
which in turn were viewed noticeably more frequently than types EI1 and EI2.  In fact the difference between 
KR and KCR and the other feedback types was dramatic. This result provides support for the view proposing 
the existence of a threshold beyond which the study of feedback becomes either ineffective or inefficient 
(Phye 1979; Kulhavy, White et al. 1985; Dempsey and Litchfield 1993). Study two provided further support 
for such a threshold and provided insight into learners’ view of this phenomenon. 

There is an on going and inconclusive debate in the literature as to whether feedback should be provided 
immediately after a response or following a delay. Kulhavy and Stock (1989: 282) point to contemporary 
research indicating that a delay between the original instruction and the subsequent feedback leads to 
significantly better performance. However, a number of researchers reject the existence of such an effect 
(Kulik and Kulik 1988; Dempsey, Driscoll et al. 1993; Dihoff 2003). In this research subjects expressed a 
clear preference for immediate feedback.  137 of the 146 subjects elected to view feedback immediately 
following their response to a question. Study two revealed a specific reason for this preference, learners 
consider immediate feedback to be more efficient. 

Of interest to educators are the findings relating to why learners elect to view feedback and the factors 
that affect whether they choose to view the different TBI feedback types. The interviews found that learners 
view feedback in order to achieve closure on the task posed by a question.  When presented with different 
types of TBI feedback, learners pursue closure first by seeking affirmation and second by resolving 
knowledge gaps.  Learners resolve these gaps primarily to achieve understanding and secondly through a 
requirement to learn. Despite this, comprehensive resolution of knowledge gaps is not required for closure to 
be achieved. 

When considered together, the results of this research form the basis of a model for learner interaction 
with the TBI feedback types. This study suggests that, when presented with a choice of TBI feedback types, 
learners first elect to view KR type feedback in order to receive affirmation that their response was correct.  
Following this learners proceed to view the elaborative feedback types if a knowledge gap has been 
identified. Learners seek the most efficient means of resolving this gap, that is they seek to view the 
minimum load of TBI feedback required. KCR type feedback is often sufficient to close this gap and is 
therefore the most efficient first choice.  Following this, subjects view the remaining feedback types in the 
order of their specificity on the knowledge gap.  First EX type feedback, then IB and then the extra-
instructional feedback types EI1 and EI2.  Environmental factors together with learners’ expectations, 
interpretation of the task and response certitude affect the degree to which a knowledge gap needs to be 
resolved in order for closure to be achieved.  
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5. CONCLUSION 

In constructivist thought it is the identification and resolution of knowledge gaps that leads to learning. Ernst 
von Glasersfeld (1989: 136) uses the term ‘perturbation’ to describe the state when a knowledge gap is 
identified and ‘equilibrium’ to describe the state at which closure is achieved regarding this perturbation.  

To educators it would be heartening to discover that learners seek to comprehensively resolve such 
perturbations when they are identified. However, this study suggests that this is not always the case. The 
achievement of closure did not always require a comprehensive understanding of the gap between what was 
understood by a learner and what had been required to be understood in order to have responded correctly.  

This research suggests that the extent to which a perturbation needs to be resolved in order for learners to 
achieve closure depends on, at least some of, the factors identified above.  Therefore, the level of learning 
that occurs during such activities also depends on these factors. 

This research was preliminary and exploratory in nature. Future research will aim to refine the model 
described above and further investigate the impact of the identified factors on learners’ choices to view the 
TBI feedback types. 
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ABSTRACT 

Twitter has experienced a tremendous growth since its inception and is considered as an effective and simple social 
medium for communication. Despite its huge uptake, less is known about the usage of Twitter as a learning tool 
especially within higher education. This study investigates the adoption of Twitter in an e-Commerce unit in an 
Australian higher education institution. Building on Twitter’s inherent social features, an extension to Davis’s original 
Technology Acceptance Model (TAM) is devised by including intrinsic and extrinsic motivation behaviours as predictors 
of Twitter usage. The empirical evaluation provides support to the proposed model. However, the study suggests a mind-
shift in the adoption of Web 2.0 tools as compared to that of traditional Web technologies, i.e., Web 2.0 is more about 
enjoyment and social presence and not merely about how useful or easy-to-use a technology is.  

KEYWORDS 

Twitter, Intrinsic and extrinsic motivation, TAM, Web 2.0, Higher education. 

1. INTRODUCTION 

Micro-blog is a kind of Weblog that is restricted to 140 characters per post but is enhanced with social 
networking facilities (McFedries, 2007). One of the earlier studies on micro-blogging highlights three distinct 
features: information sharing; information seeking; and, friend-ship wide relationships (Java et al., 2007). 
Other studies such as Humber et al (2008) and Krishnamurthy et al (2008) found Twitter to be highly social. 
These features make micro-blogging worth investigating in higher education (Ebner et al., 2010) especially 
given the importance of social presence in current education setting. Although Twitter user accounts have 
reached over 200 million worldwide, documentation of its use within the higher education has been 
somewhat limited. This paper aims at investigating adoption of Twitter in an e-Commerce unit in an 
Australian higher education institution. In order to achieve our goals we chose Davis’s Technology 
Acceptance Model (TAM) as the baseline (Davis et al., 1989). TAM is considered as the most researched 
model in Information Systems research to investigate adoption of new technology.  

Web 2.0 is mostly about social interactions and exchange of information. The link between Web 2.0 
tools, social interaction and enjoyment within the higher education setting has been widely documented (Hsu 
and Lin, 2008). Similar inherent features are also seen in Twitter (Wigand, 2010) but the intention to adopt 
Twitter as part of higher education has not been investigated much. Therefore, we propose an extension to 
the original TAM by including intrinsic and extrinsic motivational behaviours in terms of perceived 
enjoyment and subjective norms respectively. Given the trends and the huge Web 2.0 uptake in higher 
education for pedagogical usage it is therefore important to assess the motivations behind certain 
technological usage. In that direction, this research is expected to shed some light towards helping educators 
to better design and deliver teaching and learning activities involving Twitter. 

The rest of the paper is organised as follows: Section 2 presents background information about micro-
blogging (Twitter), Technology Acceptance Model (TAM) and the role of intrinsic and extrinsic motivation 
in explaining adoption of technology in a higher education context. Section 3 outlines the hypotheses and the 
model development process. Section 4 explains about the study participants, survey instrument and study 
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results. Section 5 discusses about the significance, implications and limitations of the study. Section 6 
concludes the study with some suggestions for future work.        

2. BACKGROUND 

2.1 Micro-blogging (Twitter) 

Micro-blogging in general has been around for a number of years now and has been a key feature in the suite 
of Web 2.0 technologies. Originating from blog, micro-blogging is just smaller in size and normally posted 
by one person and is in reverse chronological order. Since 2006 with the inception of Twitter, micro-blogging 
has become very popular. Comparative to all micro-blogging platforms, Twitter is the fastest growing Web 
2.0 technology (CrunchBase, 2011). Micro-blogging became quickly popular due to its communication 
features which allowed the exchange of information in 140 characters or less with the ability to include 
hypertext links. These links could lead users to images, text or other sites. Further, the explosion of micro-
blogs was due to its portability as it could be accessed and written by any Web interface and mobile phone 
via Short Messaging Services (SMS) and instant messaging (IM) services. Despite this, there have been few 
reported examples of micro-blogging usage within the Australian higher education scene. Comparatively, 
though there has been an increase in the usage of Twitter at higher education worldwide, a report from 
Faculty Focus in 2010 noted that Twitter’s potential has yet to be harnessed (Faculty-Focus, 2010). Most 
higher education institutions are currently using Twitter for sharing information among peers and as a real 
time news source. There has been little or limited examples of pedagogical use. Therefore, our work intends 
to extend research on Twitter usage in higher education by looking at the motivation and the social influence 
Twitter provides. Research has linked the importance of social presence to a range of critical factors such as 
student satisfaction and development of a community of peers (Dunlap and Lowenthal, 2009). Twitter could 
facilitate this by allowing them interact with other students and possibly the wider online community in real 
time, thus enriching the student experience, particularly the “social presence” aspect. 

2.2 Technology Acceptance Model (TAM) 

In Information Systems (IS) research, Technology Acceptance Model (TAM) is a widely used phenomenon 
to explain or predict individuals’ acceptance of computer-based systems in various scenarios and 
organisational contexts (Chakraborty et al., 2008). Originally developed by Davis and his colleagues, TAM 
posits that user perceptions of usefulness and ease-of-use determine attitudes towards using a system or 
technology. An individual’s attitude is hypothesised to influence the behavioural intention to use a 
technology, which in turn leads to actual use. Over a number of years, TAM has established itself as being 
robust and parsimonious for predicting user adoption of a variety of new technologies (Raaij and Schepers, 
2008) and has been validated for a variety of technologies including word processors, e-mail, spread-sheets, 
Web-based learning systems, and multimedia learning systems (Halawi and McCarthy, 2007, Lederer et al., 
2000, Saade et al., 2007). However, less is known about the adoption of Web 2.0 technologies especially 
when used in an academic context. In this paper, we attempt to investigate a relatively new but extremely 
popular Web 2.0 technology called micro-blogging while focusing on the usage of Twitter (a popular micro-
blogging tool) in an e-Commerce unit offered at a higher education institution. 

2.3 Intrinsic and Extrinsic Motivation 

The Merriam-Webster dictionary defines motivation as the act or condition of being motivated. Self 
Determination Theory (SDT) clearly distinguishes between different types of motivation based on the 
different reasons or goals that give rise to an action (Naaman et al., 2010). The most basic distinction is made 
between intrinsic and extrinsic motivation. Intrinsic motivation is defined as the doing of an activity for its 
inherent satisfaction rather than for some separable consequence, whereas extrinsic motivation is a construct 
that pertains whenever an activity is done in order to attain some separable outcome (Huberman et al., 2008). 
The extensive motivation research has shown that the quality of experience and performance can be very 
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different when one is behaving for intrinsic versus extrinsic reasons.  
A review of the technology acceptance literature suggests that enjoyment and ease of use are the mostly 

used forms of intrinsic motivation that influence people’s intention to use a new technology. Similarly, 
usefulness and social norms are found to be the mostly used forms of extrinsic motivation. For example, 
Ramayah, Jantan et al. (2010) investigated the impact of intrinsic and extrinsic motivation on Internet 
adoption and reported perceived usefulness as the most significant predictor followed by perceived 
enjoyment and perceived ease-of-use while Park (2009) found social norms as the strongest predictors of e-
learning adoption. Some recent studies also highlight the impact of motivation variables on the adoption of 
Web 2.0 technologies. For example, Chang and Chin (2011) observed the positive influence of enjoyment, 
usefulness and ease-of-use on users’ intentions to use social network games. In a study about analysing 
adoption of blogs, Hsu and Lin (2008) found enjoyment as the most significant predictor followed by ease-
of-use, with insignificant impact of social norms. In this paper, we aim to observe the impact of intrinsic (in 
terms of perceived ease-of-use and perceived enjoyment) and extrinsic (in terms of perceived usefulness and 
subjective norms) motivation variables on students’ intentions to use Twitter in an e-Commerce unit.    

3. HYPOTHESES AND MODEL DEVELOPMENT 

3.1 Impact of Intrinsic Motivation 

Perceived ease-of-use is defined as the degree to which a person expects the use of technology to be free of 
effort (Davis et al., 1989). It constitutes a significant influence on an individual’s (behavioural) intention to 
use a technology along with its impact on perceived usefulness (Davis, 1989). Similarly, perceived 
enjoyment is defined as the extent to which the activity of using a technology is perceived to be enjoyable in 
its own right, apart from any performance consequences that may be anticipated (Deci, 1975). A number of 
previous studies have also supported the positive influence of enjoyment on ease-of-use and intention to use a 
new technology. Based on this, we hypothesise the following: 

H1. Perceived ease-of-use (PEU) will have a positive impact on behavioural intention (BI) to use Twitter. 
H2. Perceived ease-of-use (PEU) will have a positive impact on perceived usefulness (PU) of Twitter. 
H3. Perceived enjoyment (PEN) will have a positive impact on behavioural intention (BI) to use Twitter. 
H4. Perceived enjoyment (PEN) will have a positive impact on perceived ease-of-use (PEU) of Twitter. 

3.2 Impact of Extrinsic Motivation 

Perceived usefulness is defined as an individual's subjective estimation of the job performance enhancement 
that is likely to result from the use of a new technology. Perceived usefulness constitutes a significant 
influence on an individual’s (behavioural) intention to use a technology (Ma and Liu, 2004). Another 
important extrinsic motivation type is subjective norms, which is referred to the degree to which a person 
believes that those who are important to him or her think that he or she should perform the behaviour in 
question (Fishbein and Ajzen, 1975). Previous studies have shown that both peer and superior influence can 
affect a person’s intentions to adopt a new technology (Taylor and Todd, 1995). On the basis of this, we 
hypothesise the following: 

H5. Perceived usefulness (PU) will have a positive impact on behavioural intention (BI) to use Twitter. 
H6. Subjective norms (SN) will have a positive impact on behavioural intention (BI) to use Twitter. 
H7. Subjective norms (SN) will have a positive impact on perceived usefulness (PU) of Twitter. 
Based on the above hypotheses, we propose an extended TAM including intrinsic and extrinsic 

motivation variables, as shown in Figure 1. 
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Figure 1. An extended TAM including intrinsic and extrinsic motivation variables 

4. METHODOLOGY 

4.1 Participants and Data Collection 

Participants for the study were made up of second year undergraduate students from a local higher education 
institution.  As part of their program students were required to undertake an e-Commerce unit which ran for 
12 weeks. They were exposed to micro-blogging and were encouraged to use Twitter as part of weekly 
tutorial. The usage of Twitter was not assessed as part of the unit but was monitored by the instructor 
constantly. The survey was conducted at the end of the semester where all students were invited to take part 
and out of 45 students 27 responded. 

4.2 Measures 

The constructs used in the survey were adopted from previously published scales. All items were measured 
on a five point Likert scale, ranging from 1 (strongly disagree) to 5 (strongly agree). The scales for perceived 
ease-of-use (PEU), perceived usefulness (PU) and subjective norms (SN) were adopted from Davis, Bagozzi 
et al. (1989) and Igbaria (1990). The scales to measure perceived enjoyment (PEN) were adopted from 
Hirschman and Holbrook (1982) while the scales for behavioural intention (BI) were adopted from 
Venkatesh, Morris et al. (2003).  

4.3 Results 

The research model was tested using the PLS approach. PLS is considered as a powerful tool in analysing 
structural models involving multiple constructs and multiple indicators. Previous research shows that PLS is 
more suitable for prediction as compared to other structural equation modelling (SEM) approaches like 
LISREL or EQs (Chin, 1998b), and is considered effective even with smaller sample sizes (Cavusgil et al., 
2009). Keeping all these things in account PLS was considered suitable for our study.  

Table 1 presents summary of construct reliability measures including mean, factor loadings, t-values, 
composite reliabilities, and Average Variance Extracted (AVE). The factor loadings provide evidence for 
convergent validity as all our constructs loaded greater than the threshold of 0.60 as suggested by Chin  
(1998a). The t-values derived from our analysis also provide evidence for convergent validity since all values 
exceeded the threshold of 1.96 as suggested by Gefen and Straub (2005). Internal consistency appears 
significant for all of our constructs since the composite reliability values exceeded the minimum of 0.70 as 
suggested by Nunnally and Bernstein (1994). 
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Table 1. Construct reliability measures 

Constructs Mean Factor 
Loading 

t-
values 

Composite 
Reliabilities 

AVE 

Perceived Usefulness (PU) 
PU1: Using Twitter enables me to accomplish my tasks more 

quickly. 

 
3.56 

 
0.88 

 
17.26 

0.93 0.76 

PU2: Using Twitter improves my class/study performance.  3.26 0.93 30.14 
PU3: Using Twitter increases my productivity. 3.30 0.78 8.35 
PU4: Using Twitter makes it easier for me to understand my 

studies. 
3.07 0.76 5.00 

PU5: Using Twitter makes it easier for me to communicate with 
lecturer/friends. 

3.78 0.83 10.69 

PU6: Overall, I find Twitter useful in my class/study. 3.30 0.86 10.37 
Perceived Ease-of-Use (PEU) 
PEU1: Learning to use Twitter is easy for me. 

 
3.89 

 
0.83 

 
5.25 

0.82 0.54 

PEU2: I find it not difficult to get Twitter to do what I want it to 
do. 

3.63 0.60 2.57 

PEU3: I find Twitter to be flexible to interact with. 3.44 0.82 4.66 
PEU4: It is easy for me to become skilful at using Twitter. 3.73 0.67 4.33 
Perceived Enjoyment (PEN) 
PEN1: I have fun using Twitter. 

 
3.00 

 
0.87 

 
16.13 

0.91 0.77 

PEN2: Using Twitter provides me with a lot of enjoyment. 3.15 0.88 17.56 
PEN3: I enjoy using Twitter. 3.22 0.89 15.05 
Subjective Norms (SN) 
SN1: People who influence my behaviour think that I should use 

Twitter. 

 
3.19 

 
0.90 

 
34.83 

0.86 0.63 

SN2: People who are important to me would think that I should use 
Twitter. 

3.19 0.81 11.13 

SN3: People whose opinion I value would prefer me to use Twitter 
rather than other micro-blogging tools. 

2.85 0.61 2.12 

SN4: I think that those people who are important to me would want 
me to use Twitter rather than other micro-blogging tools. 

2.89 0.88 8.96 

Behavioural Intention (BI) 
BI1: Assuming I had access to Twitter, I intend to use it. 

 
3.04 

 
0.93 

 
43.47 

0.84 0.64 

BI2: Given that I had access to Twitter, I predict that I would use 
it. 

3.15 0.81 12.12 

BI3: I will use Twitter frequently in the future.    3.04 0.65 3.00 
 

Discriminant validity was met using the Fornell and Larcker test (Fornell and Larcker, 1981). The 
procedure involves computing the square root of the AVE of each construct, which should exceed the 
correlation shared between the construct and other constructs in the model. Table 2 shows that square roots 
(in bold) of all AVEs (on the diagonal) are greater than the cross-correlations of all other constructs. Thus all 
our constructs demonstrated a good degree of validity and reliability. 

Table 2. Discriminant validity of constructs 

 PU PEU PEN SN BI 
PU 0.872     
PEU 0.692 0.735    
PEN 0.612 0.650 0.877   
SN 0.771 0.644 0.524 0.794  
BI 0.768 0.716 0.792 0.747 0.800 

4.4 Hypotheses and Model Testing  

Figure 2 summarises the results of hypotheses testing for students’ intentions to use Twitter. The strength and 
significance of each relationship is represented by the path coefficient values, with t-values in parentheses. 
The solid lines represent significant relationships while dotted lines represent insignificant relationships. R2 is 
indicated next to each dependant variable (BI, PU and PEU). 

Surprisingly, none of the original TAM relationships was supported by the data as the effect of perceived 
ease-of-use (PEU) and perceived usefulness (PU) on behavioural intention (BI) appeared insignificant thus 
rejecting hypotheses H1and H5 respectively. PEU also failed to influence BI though PU thus rejecting 
hypothesis H2. However, both perceived enjoyment (PEN) and subjective norms (SN) directly and indirectly 
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influenced students’ intentions to use Twitter, with coefficients of 0.617 (0.434 + 0.655 x 0.189 + 0.655 x 
0.359 x 0.249) and 0.409 (0.273 + 0.546 x 0.249) respectively. In addition, PEN and SN also directly 
influenced PEU and PU respectively. Thus hypotheses H3, H4, H6, and H7 are all supported by our data. The 
positive relationships imply that the more the students enjoy using Twitter and exhibit social influence the 
more they will perceive Twitter ease-to-use and useful and ultimately use it. Moreover, perceived enjoyment 
(PEN) appeared to be the strongest predictor that influenced students’ intentions to use Twitter. Overall, the 
proposed structural model explained 80% of students’ intentions to use Twitter, which is a highly significant 
finding when compared to similar studies of technology acceptance such as Raaij and Schepers (2008); Shin 
and Kim (2008); and, Agrifoglio, Black et al. (2010). 

 
 
 
 
 
 
 

 
 
 
 
 
 
 

 
 

Figure 2. PLS results for extended TAM 

5. DISCUSSION 

The aim of this study was to examine adoption of Twitter in a higher education setting by analysing the 
impact of intrinsic and extrinsic motivation behaviours on Twitter usage. This was achieved by formulating 
an extended TAM including perceived enjoyment and subjective norms as significant predictors of Twitter 
usage. The empirical evaluation of the proposed model provides several insightful findings. First, perceived 
enjoyment appeared as the strongest predictor of Twitter usage prompting that the more the students perceive 
Twitter enjoyable, the more likely they will perceive it easy-to-use and ultimately adopt it. A number of 
previous studies have also confirmed the significant role of enjoyment in adopting a new technology. For 
example, enjoyment was a significant predictor to use Internet-based Learning Medium (ILM) (Lee et al., 
2005); Internet usage and online games (Chang and Chin, 2011, Hsu and Lu, 2004). Second, subjective 
norms appeared as the next significant predictor of Twitter usage implying that the students valued their 
peers’ opinion about usefulness and intentions of using Twitter. More surprisingly, none of the original TAM 
constructs appeared to have direct or indirect influence on students’ intentions to use Twitter, exposing 
TAM’s inability to address adoption of today’s highly interactive, multi-user technologies such as Twitter. 
Similar concerns are raised in few other studies such as Heijden (2004) and Saeed et al. (2009). 

This study has made several useful contributions. First, it can be considered as a stepping stone towards 
examining the adoption of Twitter within higher education. Although some attempts have been made to 
analyse Twitter adoption in Government organisations (Wigand, 2010); mass convergence and emergency 
events (Hughes and Palen, 2009); and the enterprise (Gunther et al., 2009), this study is the first to examine 
Twitter adoption in an Australian higher education context. Second, the study reveals that the adoption 
patterns of Web 2.0 technologies are more focused on enjoyment and social presence rather than ‘usefulness’ 
and ‘ease-of-use’, which had been more prominent in explaining adoption of first generation of Web 
technologies such as email or Web sites. Third, the strong impact of intrinsic motivation (enjoyment) on 
Twitter usage also highlights the learning patterns of today’s students who prefer to have elements of 
enjoyment in their learning activities and are more likely to use an educational technology if it’s fun or 
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enjoyment. Nevertheless, the study also highlights that today’s learners also value their friends’ opinion 
(subjective norms) when adopting a new technology. This also implies that in order to provide a richer 
learning experience for students, educators must include enjoyment and social presence elements as key 
ingredients of their learning objects. Finally, the study encourages re-evaluating the significance of 
traditional TAM constructs when it comes to the adoption of Web 2.0 technologies. 

A major limitation of our study is the small sample size. We intend to conduct similar studies in larger 
cohorts to strengthen our findings. Another limitation is the self-reported data which might have caused 
common method bias (CMB) in the study. To check this, we performed Harman’s single factor test, which 
did not confirm the presence of CMB in our data. The complete details of un-rotated factor analysis are not 
included in the paper due to space limit but available upon request. Finally, the non-compulsory use of 
Twitter in our study might have biased students’ opinion about perceived usefulness and perceived ease-of-
use of Twitter. We aim to address this issue in our future offerings by adjusting our teaching pedagogy.    

6. CONCLUSION 

The study provides some early insight into the usage and adoption of Twitter in a higher education context. 
The empirical evaluation of the proposed model highlights the importance of incorporating enjoyment and 
social elements while designing learning activities around Web 2.0 technologies. Once a technology is 
received well and is deemed enjoyable the likelihood of extending it to further educational usage is high. In 
this light, the paper brings an important contribution towards the usage of Twitter in higher education that 
may pave way to further utilisation of Twitter for pedagogical usage. We also aim to conduct similar studies 
in other courses and among cross institutions / cultures in order to get a better understanding of the adoption 
of Twitter in higher education settings. 
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ABSTRACT 

The social software provides us with a new learning approach. The paper conducted an investigation based on a local 
famous foreign language learning website by the means of questionnaire surveys, interviews and activity recording, 
trying to find out whether the software can help people learn a foreign language effectively, and if not, how to propose 
some methods to improve it. The paper gave off questionnaire surveys to 328 netizens. And then selecting 8 
representatives as objects of the case study, involved in an 8-week-long recording activity, the author asked them to fill in 
a special form and submit it every week. Through the study, we discovered that, without supervision, the majority of 
learners can not persist in learning with this software. Moreover, they did not favor collaborative learning, one of the 
advantages of this software: they discussed little, instead, answer the questions or copy the key. Academic achievement is 
proportional to the length of the time, frequency of the participation.  

KEYWORDS 

Social software; foreign language learning; blog; podcast 

1. INTRODUCTION 

With the popularization of e-learning, people are now able to learn without the limitation of time and space. 
The emerging social software is one of the approaches of collaborative e-learning. It emphasizes 
bidirectionality, which refers to communication. In this case, learners promote their learning by using social 
software and thus enrich their knowledge, instead of receiving passively.  

It is now prevalent that people learn foreign languages with the help of social software. So I begin with 
this phenomenon and research into the usage of individual social software in foreign language learning. The 
paper mainly focuses on application research, aiming at finding an effective promotion for foreign language 
learning by using this kind of software. Specific problems include: which kind of learners (for example, 
learner’s age, learning style, etc.) does this learning method fit for; how to reasonably arrange the time of 
using social software (its proportion to total learning time); how to alternatively use it together with 
traditional learning methods. 

Social software is a kind of Internet software that will help establish and develop the social networks 
among users during the using process, and thus improve collaborative behavior and relations. (Wang Rui, 
2008) The crucial function of social software is the consequential effect of aggregation. Software, such as 
Blog, Wiki and Wallop, establish social relations network by facilitating communication, information sharing 
and learning.  

Social soft wares do good to knowledge management, especially the transfer and refining of tacit 
knowledge. (Zhang Jingfen, 2008; Jin Hui, 2006) Tacit knowledge refers to the knowledge, skill, conviction, 
attitude and values in individual cognitive structure that cannot be expressed by words. When creating and 
publicizing works with blog, wiki, SNS, etc., individuals and organizations may make tacit knowledge 
tangible and transmit knowledge, experience and skills by means of discussion, case study and making 
comments. 

Social software like podcast, wiki and blog are the emphasis of research in the paper. In learning with 
social software, the role of learner and teacher is changeable. Wisdom of the group is sparked in this process, 
and as a result, teaching benefits both teachers and students. Present studies of social software mostly focus 
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on single software. So I will study two kinds of individual software, take their complementary advantages 
and explore the feasibility.  

Social software is on the basis of techniques of Web 2.0. The learning design based on web 2.0 also 
emphasizes distributed learning based on learning community. Learning community means the social 
community composed by a group of people with the same interest in a certain topic for communication. Web 
2.0 provides technological and theoretical support for it. Its sub-accurate interpersonal relations network and 
popular classification make it easier for learners to establish learning communities on different topics within 
the cyberspace in the pattern of organization. (Liang Bin, 2008) 

Learning based on web 2.0 environment is a process of interaction and circulation. The distributed system 
consists of people, conceptual and technological environment, interaction between persons, and interaction 
between people and the environment. All these factors work together to finish a task. In learning activities, 
learners, the subjective of communication, construct their knowledge depending on their interaction with the 
environment. Then many a learning community is established in the communication system. Members of the 
system are interrelated to each other as equal parts, and hold the same concern or values. They can interact 
effectively in learning, provide mutual suggestion and encouragement, make use of the rich information in 
the environment to the max, and circulate the achievement to create greater value. (Wen Xue, Huang Lifeng, 
2008) 

Meanwhile, the advent of web 2.0 provides informal learning with a brand new learning style, which is 
also an effective method of life-long learning. Learning is a process of obtaining information and knowledge. 
In the time of web 2.0, users are able to learn others’ experience and explicated tacit knowledge by viewing 
other’s blog. Web 2.0 also offers a platform——blog that is easy to use and can be used to record and reflect. 
In informal learning, learners can record their learning process and sentiment and make reflection by these 
records. Consequently they will acquire the knowledge, learn to transfer and summarize the meaningful 
explicit knowledge. (Chen Ken, Dai Xinlai, Li Yubin, 2009) 

With the advent of blog and podcast, there is more possibility for education. Even an introverted person 
can be willing to share something in his life with others through podcast. In the perspective of education, 
learners can display their foreign language recitation through podcast and make their pronunciation corrected 
under the effect of community. Blog enhances the relation between parents, students and teachers. When a 
teacher releases a blog about literary composition, students can post a message to express their ideas. 
Besides, parents can learn about child’s school and class activity from teacher’s blog instead of making a 
phone call or an interview. (Hancock, T., 2010) 

Web 2.0 techniques used in the classroom learning increase learning efficiency. This is shown by the 
stronger motivation, better learning quality and larger learning quantity. Students will come up with new 
learning subjects on their own, not limited to homework set by teacher. What’s more, students consider 
problems more deeply compared with learning on textbook only. There is no need for teachers of being 
worried that students will get lost by large quantities of information, for students will gradually learn to 
reduce redundant learning and select effective learning skills through repeated practice. (Byrne, R., 2009). 

2. RESEARCH DESIGN 

The social software studied in this paper is the Japanese program on hjenglish.com, which is a combination 
of blog and podcast on the basis of web 2.0 techniques. Object of study is Japanese learners using 
hjenglish.com. 

2.1 Introduction to Research Background 

Hujiang program is poplar among the certain group of people for the following reasons. First of all, programs 
on Hujiang website, applying the web 2.0 techniques, have met learners’ needs of seeing and hearing and are 
following the general disciplines of language instruction. They are richer and more colorful in format and 
content than traditional instruction, and consequently become more popular. Secondly, there is a survey 
conducted at the beginning of each program to know users needs and favorite expression forms. The learner-
centered concept is one of the reasons for its success. Thirdly, because of the widespread of internet and 
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development of 3D technology, learners have the access to self-paced learning, which is a reflection of the 
change on learning from textbook to computer, and now to the popular m-learning.  

Hujiang programs mainly apply the technology of web 2.0. Compared with web 1.0, it focuses on being 
people-oriented and joint participation. The Internet is not simply a way to get information, but a platform for 
users to share and communicate. Users can also get timely information about the update of specific content 
by subscribing RSS. Blog and podcast are two forms of individual social software. Podcast is not simply the 
vocalized blog. Podcast transmits more emotional and characteristic information by sound, which makes it 
different from blog. Firstly, receivers are always curious about the sound. The following is unpredictable. 
However, readers of blog can skip the lines. It may take only a few minutes to finish reading several 
thousand words. Secondly, sound contains much more information which cannot be expressed by words. 

2.2 Instruction to Users’ Condition 

The process of research is documentation research, questionnaire survey, self-record forms, interviews and 
statistic analysis. On the basis of documentation research, the questionnaire is designed for 50 students in 
Shanghai Zhaori Japanese Training Center and 278 netizens, of whom eight adult learners are chosen for 
follow-up investigation. Parts of the respondents are chosen for an eight-week investigation of form-filling. 
After the Japanese grade examination in December, they are interviewed about their using of social software, 
the result of using and their change of attitude. All the above are marked and compared with pre-investigation 
records. Finally, the paper tries to find a proper method of using social software for learning. I chose the 
long-term follow-up investigation, considering that e-learners are generally self-disciplined. With accurate 
records from their forms, change of attitude and conditions of usage can be comprehensively known by the 
researcher. 

2.3 Self-record Forms 

The eight learners are required to fill the daily excel forms for eight weeks to show their condition of learning 
Japanese by using social software. Forms are submitted to the researcher via email. The result indicates that 
only half of the respondents keep participating the online programs till the end. The “keep participating” is 
judged from their records. In December, only six of the eight take the Japanese grade examination. So all the 
analysis focuses on the six to reflect the relationship between examination performance and their learning 
condition. 

3. STUDY RESULTS AND ANALYSIS 

3.1 The Overall Condition of Online Foreign Language Learning 

The survey in the early stage shows that users of Hujiang programs are above 18 years’ old and interested in 
a certain language. Busy with their work or study and without the pressure of obtaining a certificate, they are 
not willing to spend large amount of time and money to take training courses. More than 90% people agree 
with the argument that web promotes learning, for free resource sharing and unlimited time and place. But 
the advantage of collaborative learning, for example online discussion, is neglected. Among various 
resources, users tend to use the online dictionary, watch drama and cartoon, and watch programs made by e-
friends which they applaud. They think these programs provide useful and valuable exercises and 
information about the examination. However, frequency of attention varies largely. 40% netizens view as 
soon as the information is updated. Another 40% go to view the webpage randomly. This implies that e-
learning acquires learners’ self-discipline.  
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3.2 Study of Program Participation 

It can be learned from the learning time of every week in Fig1 (The unit on vertical axis is minute and the 
horizontal axis refers to number of weeks.) that time of five learners decreases except one increasing. Two of 
the five even stopped their learning in the last two weeks. Some of the reasons are that they have more spare 
time during the summer holiday as students. When school semester begins, they are not able to continue 
learning. However, the overall trend of decreasing is the result of laziness. E-learning goes on without the 
supervision of teachers, which is different from classroom instruction. Lack of self-discipline becomes the 
largest obstacle for learning by using social software.   
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Figure 1. Learning time per week 

Learning time per week varies largely among respondents. This depends on the amount of programs they 
participate. Programs on Hujiang website is comparatively short, seven to fifteen minutes on average. 
Participating merely one or two programs are far from enough. Average learning time per week in Fig 2 
indicates that the most time of participation is 174 minutes per week, referring to the largest number of 
programs—seven per day. The least time is 25 minutes per week, only two programs per day.  
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Figure 2. Average learning time per week 

The time of a single person also varies in different weeks. Weekly max time in Fig 3 shows that the max 
and the average differ greatly. As students, they have more time to surf the Internet during summer holidays 
and thus participate in more programs. The number falls sharply once school semester begins. The sudden 
rise and fall does no good to long-term learning. 
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Figure 3. Weekly max learning time 
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Average participation time of different programs in Table1 indicates that people prefer amusement 
programs, such as One Sentence per Day in Cartoons and Learning Japanese from TV Play, no matter 
whether their purpose is to pass the examination. Being interesting is one of the reasons according to which 
learners choose programs. However, this may be unhelpful for passing the examination. Besides, 
participation time of different programs varies with every respondent’s weakness.  

Table 1. Average participation time of different programs 

 entertainment  reading  listening  grammer  vocabulary 

candy 20 15 24 69 20 

Ida 23 0 15 0 0 

xiaoa 10 0 6 8 0 

youzi 13 0 0 8 10 

luoyulong 20 25 20 15 5 

leyinyin 2 91 27 5 0 

 
Learners do not take advantage of collaborative learning, which is indicated by their reply (Table2). 

About 85% posts are to answer some questions or copy the correct answer to consolidate memories. Few of 
them are to discuss. This phenomenon implies that they are almost receiving information passively and 
unidirectional. 

Table 2. Distribution of average post contents 

  answer copy discuss 

candy 9 13 7 

ida 8 7 0 

xiaoa 4 8 2 

youzi 3 6 2 

luoyulong 5 2 0 

leyinyin 6 7 3 

3.3 Compare and Analysis of Examination Performance 

Comparing the examination performance with statistics in the follow-up investigation and interview records, 
we can see the relationship between usage of social software and their performance. 

Candy got the highest mark 340. Shown in Fig1 and Fig2, her total time and average time is the most. 
This indicates that learning performance is in direct proportion to the length and frequency of time for using 
software. As to marks of different parts, marks of vocabulary and grammar are in direct proportion to total 
learning time, but have nothing to do with frequency (Fig1). Marks of listening and reading are in direct 
proportion to both the length and frequency. It comes to the conclusion that vocabulary and grammar is easy 
to improve as long as learners do more exercises. Exam-preparation program in hjenglish.com provide such a 
useful platform. Learners gain virtual currency when answer questions, as a result get motivated in doing 
exercises. On the contrary, learners must follow in proper sequence to improve their listening and reading. 
Doing listening exercises seems monotonous. Entertainment programs in Hujiang provide various Japanese 
TV drama and cartoons. Users can also download accurate Chinese and Japanese subtitles and analysis of 
related grammar and useful vocabulary. Learners are able to learner Japanese with the subtitle and 
annotations while watching video programs. There are also many interesting contents in reading part, for 
example, Japanese customs and traditions, historical sites and anecdotes in Japan. 

 
 
 

IADIS International Conference on Internet Technologies & Society 2011

63



4. REVELATIONS AND SUGGESTIONS 

In sum, social software is helpful in foreign language learning. The learning result mainly depends on 
learners’ learning methods and strategies. 

Make a proper study plan 
Programs in hjenglish.com update every day, and learners do not need to count the number of words to 

memory and exercises to do. But it is necessary to make an individuated study plan. This includes analysis of 
weakness, sparing necessary time for learning with social software, searching for proper programs for 
watching and learning about its updating frequency. In the first step, learners examine their vocabulary 
quantity through the super recitation function of hjenglish.com, so as to select suitable level of program. In 
the second step, learners press the “Subscribe This Program” button to get informed of updates. This function 
is similar to RSS. In the third step, learners can join some related learning group in which members of the 
community report their progress to supervise their learning. Besides, members can ask and answer questions, 
and this raises learning efficiency. In the last step, learners are allowed to write down their objectives to be 
achieved within 21 days on the “21 DAYS” message board. Countdown appearing every day simulates 
learners to be persistent in learning.  

Find an effective learning method 
Learners should persevere and periodically review previous materials. The most important character of e-

learning is freedom, which can also be its most obvious shortcoming. Without teacher’s supervision, learners 
are possibly undisciplined. It is no use making a perfect plan but not implementing. Learners can choose the 
new word they meet in the program and add it to notebook of new words. This is more convenient than 
making notes with a pen, and helps learners review later. Also, learners can look over their records in super 
recitation to find the words that are not memorized and take a test. 

Secondly, learners’ active participation in discussion is appreciated. It is the greatest advantage of social 
software that a learner is able to play different roles as both teachers and students. In this case, learning 
becomes bidirectional; learners construct their knowledge initiatively. Taking a vocabulary program in 
hjenglish.com as an example, when learners do an exercise of conjugation, collaborative learners tend to post 
a message to share their experience of similar exercises or words. Besides, learners are allowed to post 
messages in XiaoQ Q & A to ask for help from other e-friends. Meanwhile, this Q & A column has the 
function of meta-search. All other related questions are listed below the asked question for learners to get 
more information in this aspect. 

Thirdly, learners cannot concentrate on entertainment in the name of study. Social software is a collection 
of various techniques and multimedia such as audio and video, which makes the program more vivid and 
interesting. However, this may instead distract learners. For instance, when watching a video with Chinese 
subtitle, some learners will concentrate on the Chinese and neglect the Japanese pronunciation. 
Consequently, they are not able to improve their listening but only to know about the plot of story. There is a 
program called “Learning Japanese from Japanese TV Play”. The suggested learning method should be 
firstly to watch the video without a subtitle, then to write down answers in the provided area, and finally 
compare the answer with the reference after posting the message. But some of the learners post unrelated 
messages in order to see the reference answer directly or to get more virtual currency without efforts. 
Learning in this way goes far away from the previous purpose and expected result. 

Finally, learners are supposed to record properly, including notes, learning time of every day, programs 
being watched, etc. Taking notes helps accumulate knowledge; recording time and programs helps reduce 
inertia. Hjenglish.com also stimulates learners’ recording. There sets the function of “check-in” with an 
award of bonus, just like punch in at work. This incentive scheme encourages learners to log onto 
hjenglish.com for learning. Moreover, an early check-in (before 10 o’clock) and full attendance (on-time 
check-in every day of an online course) get additional bonus. 

Evaluation and revision 
Learners check their achievements, improvement of their weakness, or whether new problems have 

appeared, by taking tests every month. They can also look into the record to find the reason why no 
improvements are made. Maybe it is because he himself does not persevere, or maybe the subscribed 
program does not fit for him. After self-evaluation, learners then revise the previous plan and try some new 
programs, or make a change to the learning time. They can take the super vocabulary test again a month later, 
and re-plan programs. Programs can be added or deleted according to learners’ need. Suppose that recently 
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there will be an election for president in the USA or the UK. The learner wants to learn something about 
historical background or the content of campaign speech. He can search on these key words and will get 
some recommendations for program from the website. These programs are listed according to their 
association degree, and can be clicked for detail. 

5. CONCLUSION 

Compared with traditional foreign language learning, social software provides more freedom and choice, 
whereas demanding for great self-discipline and self-management. Learners should think about their own 
characters and features of the learning software, to make a plan that suits them and find the proper learning 
method during the process. Periodical evaluation helps revise and improve the learning method and thus 
increase efficiency. Besides, learners should take the full advantage of social software and collaborative 
learning, put the abundance of information into full use through transmission and sharing of knowledge, and 
circulate the results for greater value. 
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ABSTRACT 

The simulation experiment of Virtual mechanical equipment disassembly is an important measure to solve problems like 
the shortage of financial or human resource intensity, with its high reusability and efficiency. As Mechanical equipment 
is a large and complex product, it may appear some problems of collision, location error, or assembly order reverse in 
assembling process. In order to solve these problems, this paper studies the virtual assembly technology of mechanical 
equipment. Taking a motorcycle models an example, this includes the establishment of model of 3D Motorcycle models, 
the transformation technology of the model and the lightweight model technology. A virtual assembly simulation is 
established based on Virtools environment. Although the Motorcycle model  contains  a large amount of parts, this 
technique can achieve fluency of virtual assembly process. It also realizes higher human-machine interaction, and 
effectively guilds the assembly process of mechanical equipment models. 

KEYWORDS  

Virtual assembly; virtual reality; virtools; lightweight model; interaction 

1. INTRODUCTION 

Since the 1980s American Jaron Lanier officially proposed the concept of virtual Reality, for its using 
computer simulation technology provide users feelings’ experiences involve personally vision, hearing, touch 
sensory and its”3I” features ( imaginative, immersive, interactive),it has been widely used in some fields such 
as urban planning, the cultural relic protection, traffic simulation, virtual reality game and remote education 
[1-3].  

Traditionally, the deficiency of the experimental teaching mainly reflects in: theoretical teaching in the 
class of abstract and boring, content on theoretical lose touch with reality and training effects are poor for one 
thing; by contrast, the really object teaching, the real cost of equipment and the site requirements running 
high; Lacking of two-way communication, as for the traditionally electronic teaching, both teaching means 
and teaching effect are produced only for one-way. Many scenes can't really realization for another.  

In view of the above questions, assembly simulation technology which is based on virtual reality can 
benefit a lot to the optimization of product design as well as the training and coaching of work[2]. It’s the 
peculiar advantage lies in the feedback process accomplished by students’ self-repeated trainings and 
teachers’ guidance. All these can avoid the defects due to traditional teaching and training demonstration. In 
this paper, an example of assembly simulation for a motorcycle was given, and the result is proved to be 
effective. 

2. VIRTUAL MECHANICAL DISASSEMBLING SYSTEM  DESIGN 

2.1 Developmental Platform 

Virtools is a well known software used in virtual reality, which was developed by French global 3D 
development solution VIRTOOLS Corporation. It can be used to create 3D real-time applications and 
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develop many kinds of multimedia such as 3D games, virtual roam system, virtual training system, etc., by 
combining models, pictures, text and audio[3]. Virtools is a powerful solution and easy to use with extremely 
development efficiency. Therefore, considering the actual demand of this project, we choose Virtools to drive 
a scene interaction. 

Virtools degree of visibility of high. Virtools itself offers many function module, through the direct drag 
the way to use the modules, operation process convenient and quickly; 

2.2 General Framework of Technical Route 

The whole system design flow chart (see figure 1).The main work of virtual campus system can be 
summarized as the two parts: 

A. Modeling 3D scene; 
B. The design and realization of  assembly simulation technology 
 

 
Figure 1. Virtual assembly simulation process 

3. THE KEY TECHNOLOGY OF COMPUTER INTERATION 
TECHNOLOGY BASED ON VIRTOOLS 

3.1 Modeling Simulation Scene 

The 3D model is the basis of the virtual simulation system, no modeling function on Virtools platform, so we 
can used some tools such as 3Ds Max, Maya, lightwave etc. to modeling. (see fig.2 and fig. 3). 
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Figure 2. Motorcycle in real scene Figure 3. 3D Motorcycle model from four views 

The 3D model is the base of virtual simulation system. For virtools no modeling function, so we used 3 
DS MAX for modeling. 3 DS MAX modeling method usually divided into three types: polygon, NURBS, 
subdivision. Considering the hardware restrictions and virtual reality in real-time, and network bandwidth 
and transmission rate,  modeling should be followed in the principle as follow. To ensure not distortion the 
visual object in the view of optesthesia, try to use the mostly simple model. Several points will be noticed. 
○,1Try to use the approach to constructing object parameters○,2 Use texture map instead of geometrical 
figure;○,3 Reduce the basic segment of geometry, deleted not visible the face in scenes;○,4 Modeling with 
divisional objects , so that we can conveniently operate and inspect it in the virtual reality system ;○,5 Using 
the method with model optimization editor, etc.  

3.2 Import of Product Parts 

Virtoos 3 Ds Max, provide the Maya, LightWave XSI, four output format conversion plugin. Considering the 
compatibility of the problem between the 3Ds Max and virtools, we need to install virtools for Max output 
plug-in before 3D model of the 3Ds Max into virtools, which exclusively used to convert the output files 
including model, texture, animation  files with 3D Max to create to the scene file format of NMO virtools 
software supported. As for “Export output scene”, we choose “export as objects” including light, background, 
camera, the output of the role; As for” Export as a character”, we can output a role model with animation. 
Animation alone export we can choose the “export animation only”. New create a resource database in 
virtools software, we will save files with NMO format into it. And then, we will towed 3D model file into the 
relevant position in Layout window  and set them with the initial IC value. 

3.3 Simulation Assembly Interaction Design 

Virtools owning 500 behavior modules, its main function is to control the import of the 3 d models, such as 
change size, change color, translation, rotation, texture, and also can also do some more complex operation. 
Usually, there are two methods on the control for the model: one is the directly call in the library behavior 
modul; another is to use manual written by VC + + automatic BBs[4]. 

The analysis of assembly process is to complete the complicated human interaction and animation.by 
explain the behavior module designing flow character, connecting each other with different behavior module, 
to realize parameters passing, logical judgment, and  different event driven.[5]. 

In the process of virtual assembly, the key technologies involved mainly lies in how to finish the 
decomposition of the virtual machine and restructuring. First is about the establishment of the mechanical 
array and the access of mechanical initial coordinates. Second is how to get the coordinate after mechanic 
decomposing and how to restore initial state, realizing its response when the mouse to click on the original 
object and drag the object[6]. 
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3.3.1 Get Components’ Initial Coordinates 

Simulation is the core of the whole assembly system, the aim is that let users personal experience motorcycle 
mechanical assembly process and the steps to master the mechanical assembly. The design idea of assembly 
simulation is according to the sequence of the standard machine demonstration removed. From all parts of 
the motorcycle in turn extracted in groups and placed them in the space set with initial coordinate. Through 
the mouse click on the pick, drag, make components in the object and make it fusion with its initial 
coordinate location of reference object. So the assembly process more order and visualization..(see fig.4). 
 

 

Figure 4. Script diagram of Virtual assembly components’ initial coordinates 

First step is to create virtual mechanical array. When import the machine objects into the virtools, the 
spatial position of each element has been determined, we can copy the value of those coordinate into justly 
created arrays. When the numbers of components are too much, the method is too low efficiency to favorable 
to use for its easy to mistake. So, usually, the common method is by way of script diagram of ”getting the 
initial coordinate” to achieve. We put the motorcycle into 86 parts and save their coordinates both initial 
position and decomposition position into a motorcycle array in order to get ready for future array database 
operation. Seen as fig 5. 

 

 
Figure 5. Database of components’ initial coordinates 

3.3.2 Decomposition Demo Interaction 

Decomposition demo is the dynamic demonstration process according to each component gradually moves to 
the initial position of decomposition. It is finish disassemble with the sequence of object decomposed step by 
step. The method is as follow:○,1 First add array iterators (Iterator) BB behavior interactive module;○,2 Set 
the goal option for components array, add a Bezier Progression module, set the module decomposition 
components by the initial position object to decompose position for the duration of the 3 s. ○,3Adding 
interpolator module, Position setting module and  Binary switch module.(seen fig.6). 
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Figure 6. Virtual disassembly demo script figure 

The main technology to realize the mechanical assembly &disassembly is to judgment the distance on 
removed component object comparing with auxiliary object and their both object fusion. 

A. Distance judgment on component object. 
When Virtual disassembly group works, click on one of the component object, we can drag-and-drop 

objects to the space auxiliary location according to the hints of auxiliary parameter of the object. Once the 
distance between elected the object and the auxiliary parts less a certain range, a hint is indicated by changing 
of the reference material auxiliary. As the same time, the performance of assembly by group is also set the 
assembly guide function. (seen fig.7) 

B.component object fusion 
Object fusion refers that when the parts being selected was in some specific range referrer to the auxiliary 

reference object and they are the same geometry relationship between parts within the scope of object and the 
auxiliary reference objects, they will fusion as a whole. 

As can be seen from fig ?, When moving parts object close to the corresponding auxiliary reference 
object to some area, the auxiliary reference object will become red, to prompt the user can loosen the mouse, 
components will be automatically merged into the designated place in space. We can finish this function by 
using TEST interactive module and SE MATERIAL interactive module (seen fig.8,fig. 9). 

 

 

Figure 7. Virtual assembly simulation interface Figure 8. Virtual assembly object fusion 

3.4 System Releasing 

When system is accomplish, there are two kinds of release ways: one way is finish directly to preserve as 
CMO file format. Only by loading into Virtools platform can this format files operate; another way can 
operate is when saving the entire system as VMO file format, and at the same time, taking VMO file format 
corresponding to save as an HTML file format. This kind of situation need to install the Virtools web player, 
can undertake single operation, also release on the Internet. As long as the client installed the plug-in can 
undertake virtual machine disassembling experiment. 
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Two points are noted when works publishing. When configuring works environment, first we must pay 
more intention is the screen size; second is relevant to the Graphics card and it’s performance. 

 

 
Figure 9. Virtual disassembly demo script figure 

4. A CASE STUDY ON MOTORCYCLE SIMULATION ASSEMBLY 
TECHNOLOGY BASED ON  VIRTOOLS  

In this paper, taking a motorcycle models as an example, including the establishment of model of 3D 
Motorcycle models and human machine interactive, a virtual assembly simulation is established based on 
Virtools environment. According to related design flow chart and technical route in the second and the third 
part of this paper. Although the Motorcycle model contains a large amount of parts, this technique can 
achieve fluency of virtual assembly process. It also realizes higher human-machine interaction, and 
effectively guilds the assembly process of mechanical equipment models.(see Fig.10,Fig.11) 
 

 
Figure 10. Virtual assembly simulation process Figure 11. Virtual assembly simulation process 

5. CONCLUSIONS 

As a new experimental teaching form, the virtual assembly experiment is widely used in the traditional 
classroom teaching and network remote education. With greatly authenticity, Immersion, interaction, and 
easily realization, the virtual simulation system can greatly improve the teaching effect, to reduce the loss of 
the experiment teaching, ensuring learning environment’s security and promoting the teaching experimental 
platform virtualization and digitization[7]. It will have widely  prospects of application in the fields of 
enterprise training, the military, medical care and others’ of teaching practice in the course. 
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After all, with its own limitations, the virtual assembly is not true and couldn’t entirely replace really 
machine in the reality worlds. Therefore, a correct view on virtual disassembly simulation experiment, should 
be correctly combine practical operation with virtual teaching[8], and take it as an auxiliary teaching tools 
preview before the actual teaching and review after class, can we effectively promote the teaching smoothly 
development.  
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ABSTRACT 

Although E-Mail is still the dominant asynchronous textual communication tool of choice, communication needs and 
methods are changing towards more efficient and more synchronous collaborative communication methods. In addition 
players like Facebook or Google try to form IP-based service ecosystems to keep the end user in such a “one stop” 
service environment. These Over The Top cloud based device agnostic ecosystems are developed utilizing state of the art 
web technologies in a highly flexible and modular way.  
But they use different approaches to achieve such an ecosystem. Within the project a short market analysis with a focus 
on Facebook and Google was done. The results were matched with a theoretical model: a mass market “communication 
triangle” and a business market “communication sphere”, which essentially interlink communication, information and 
storage. 
TU Berlin and Deutsche Telekom Laboratories tried to align some of these trends within a demonstrator. The 
demonstrator should act as a Communication Cockpit with a focus on collaborative real time interaction. Since such a 
condensed service variety leads to enhanced complexity from an end user perspective, partly a problem for Google Wave, 
we also introduced the concept of a mode dependant default graphical user interface to envisage how cognitive load could 
be decreased. The widely adopted model of applications was integrated in the communication flow to be available at the 
current action. First user insights showed a positive response to the demonstrator concept and revealed its 
competitiveness to email. 

KEYWORDS 

Convergence of formal and informal messaging, digital ecosystem, unified communication and collaboration 

1. COMMUNICATION DEVELOPMENT 

A variety of definitions for communication exist. A message is transferred by communicators through 
various channels, influenced by an aura of factors like context, time and relationship (Ho, 2008). From a 
more technical perspective digital communication “…could be defined as the physical transfer of digital 
elements containing communication elements from one to another location.” (IDC, 2008a) In the following 
we will try to investigate and interlink some of these aspects and transfer these into upcoming unified 
communication and collaboration concepts. 

With the introduction of the Internet, the first reliable information, (tele) communication and storage 
platform developed. The transfer of traditional “analogue” interaction patterns so called Unified 
Communication and Collaboration (UCC), especially in the business segment, into the IP space is ongoing 
(Berlecon, 2010). The emergence of real time technologies, bundling of digital interaction possibilities in 
“ecosystems” and ubiquity of digital agents in every day life rapidly change our communication habits. This 
evolution is going hand in hand with – or is may be even forced by the concept of globalization, which has 
also an impact on local and global society. Hence unification of communication & collaboration is more a 
logical progression path than simply driven by technology (IDC, 2008b). 

To reduce downtime while increasing efficiency, the importance of collaborative interaction – work and 
the development of unified, interoperable and intuitive communication solutions in the IP-sphere – move in 
the focus (Berlecon, 2010). In addition unified communication (UC) solutions could reduce costs. For 
knowledge workers it was estimated that they could recover just 25% of their "overhead" time by the use of 
UC, resulting in a saviour of about six weeks per year in lost productivity. Assuming an average salary and a 
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modest productivity gain of two hours per day the prototypical company with 50 Knowledge Workers is able 
to recover a time value of roughly $1 million per year in increased productivity (Taylor and Metzler, 2011). 
This applies not only for the business sector and the rising number of digital freelancers but also for the mass 
market. Users shift their communication behaviour from email towards quicker and more efficient interaction 
services, e.g. real time entertainment & communication (Sandvine, 2009). For the business segment a 
concept beyond unified communication & collaboration is required, which is incorporated in or itself is 
incorporating into business processes. This is especially important in the context of quicker and more 
efficient interaction internally (internal business processes) and with external customers. 

2. MARKET ANALYSIS 

IP-ation of communication and a shift in communication patterns is ongoing. Recent trends like, a) locking 
the user into service worlds, e.g. MS Office, b) moving and locking short form communication in social 
networks, e.g. Facebook and c) extending IP communication towards real time and collaborative real time 
interaction, e.g. Google were major drivers for the project. 

Global market share for Windows based PC’s was estimated around 86% in 2011 (Wikipedia, 2011b). In 
1997 Microsoft introduced Outlook with email as the core communication service element into the Office 
suite (Wikipedia, 2011a). With this combination, the operating system and the Office suite, Microsoft formed 
the first digital ecosystem. Since companies “grew up” with the various Microsoft releases, they are now 
highly dependent on this ecosystem and very reluctant to abandon it. Mass market and especially business 
market users have concerns moving away from Microsoft because of, e.g. compatibility with MS Office file 
formats, user acceptance of new tools, integration with other applications (Brown, 2011). Although services 
like Google Wave, which offer new interaction paradigms like integration of an interactive map into a 
conversation, rather than placing a URL into an email, arise, the Microsoft example show the importance and 
business relevance for ecosystems. 

A recent study among teens in the US (2006 – 2009) showed a steady increase in text messaging and a 
decline for landline voice calls and email usage. In addition the study revealed that instant messaging (chat) 
and other messaging formats like SMS, email seem to become absorbed by social networks and their 
communication means (Lenhart, et al., 2010 and Lenhart, 2009). The fastest growth of social network site 
usage in the US comes from internet users 74 years and older and has quadrupled since 2008 from 4% to 8% 
(Zickuhr, 2010). Although email is still the dominating textual communication tool for this age group, it 
indicates a possibility for a similar shift towards inside community messaging for all age groups. 

 

 

Figure 1. Lock-in effect of Facebook 

With around 750 million registered users (Facebook, 2011) Facebook is the global social network leader 
and tries to foster this trend since it favours products around short-form communications (Kutler, 2010), 
which we call informal communication. Among younger users email is used in more formal situations or 
when communicating with adults (Zickuhr, 2010 and Schonowski, et al., 2010). The introduction of the 
social inbox which combines chat and email within Facebook (Seligstein, 2011) explained as “modern 
messaging system” (Ingram, 2010) and Skype (Kincaid, 2011) enables Facebook to act as THE 
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communication hub. Through the addition of information and entertainment via feeds and applications users 
increasingly stay within Facebook (Elowitz, 2011), which is essentially a “Communication & Information” 
ecosystem. This acts like a lock-in effect as illustrated in Figure 1. 

„Google Wave“, introduced as a new worldwide real time communication and collaboration platform, 
was announced by Google globally in several articles “as the new way of communication, new email” 
(Lischka, 2009; Needle, 2009 and Siegler, 2009). Independent from an operating systems and based on the 
self-developed Google API, users should be enabled to quickly exchange data or information chunks of 
various formats and work together in real time (Google, 2009 and Przeslanski, 2009), thus addressing 
informal communication as well. In addition Google introduced so called Robots and Gadgets – mechanisms 
for 3rd party extensions – that can be integrated directly within the communication. 

However, in public perception the service lacks several success factors (The Telegraph, 2010 and taz, 
2010). Our project team shares the following critical aspects: a) Google Wave was set up as service silo with 
no integration to the rest of the Google service suite. b) There was no linking between traditional services 
like Email and the migration strategy: “How Wave could succeed email?”, was unclear. c) User experience 
was too complex, some aspects like the extension concept was not fully understood by end users. 

The analysis shows that new communication methodologies evolve and major IP players try to create IP 
ecosystems to further develop and expand their business. The ecosystem hypothesis was currently 
undermined by Nokia CEO Stephen Elop, who stated that: “…we’re going to have to decide how we either 
build catalyse. or join an ecosystem. A major question for all players is: How to lock a user in your service 
world – ecosystem?“ (FT, 2011) 

The Communication Cockpit integrates a variety of today’s important business and service characteristics 
and it shall act as central access point to an Over-The-Top communication driven ecosystem. These 
characteristics are: a) demonstrates communication focused ecosystem b) fully cloud based service c) uses 
mostly standard web technologies d) usable as full (fully network decoupled) or semi (uses selected network 
credentials) Over The Top Service e) provides flexible and modular service components f) browser based 
service  device agnostic g) supports 3rd party content integration via a marketplace approach. 

Demonstrator development was accompanied by the development of two theoretical models, a more 
general IP service triangle – emphasizing communication, information and storage – and the business 
specific adaptation including and integrating business processes in an IP service sphere. Both are forming a 
logical ecosystem serving different scopes. 

Outlook (not part of the current investigation):  
 Full integration of email and all currently discussed IP based communication services, e.g. video 

conference… 
 Investigation, how intra social network communication could be integrated into a Communication 

Cockpit. 
 Integration of information and storage services. In analogy to the proposed communication triangle 

(mass market) and the communication sphere (business market) should be part of the next project. 
 Enhanced UCC services will provide an intelligent interaction logic, e.g. “best channel logic”, 

similar to intelligent network concepts.  
 The business potential assessment, e.g. the potential volume of managed services (UCC as a 

Service) or cloud based service provisioning. 

3. COMMUNICATION COCKPIT CONCEPTS 

Communication is the central element of this ecosystem concept. We integrate real time communication with 
centralized synchronous and asynchronous interaction. This integration forms the communication service 
platform. 

3.1 Synchronous and Asynchronous Interaction Needs to Converge 

User insights revealed that the customers embrace the current variety of communication services. It enables 
them to select the most appropriate one depending on the context. Social networks allow them to “be online” 
and keep updated within their own community. Therefore they use a number of services in parallel. Users 
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mention the distraction potential and the time, required for each of these channels as negative. Additionally 
users demand a similar variety of communication options at the office that does not exist as integrated 
solution today. Instead they depend on the email service MS Outlook and legacy telephony services 
(Schonowski, 2011). 

The demonstration of the integration of these different service silos in one central instance, addressing 
both, the mass and business market is one essential objective of the current project. In a business context such 
a unified communication approach needs to be extended towards “Communications-Enabled Business 
Processes”. This means it needs to be integrated into a business process ecosystem (Experton, 2010). Both, 
business and private users, require user friendly converged solutions for various reasons. Central 
characteristics requested by mass market are: a) Convenience: All interaction channels are available through 
a single user interface and a single sign-on. b) Enhanced interaction efficiency by a self-similar usage 
concept for different channels. Central characteristics requested by the business market are: c) Enhanced 
interaction and increased efficiency of internal and external work flows, d) reduction of IT costs, e) reduction 
of travel costs and carbon emission (and indirectly meet green IT enterprise targets) and f) interoperability. 

3.2 IP Service Triangle as Basis for Digital One Stop Ecosystems  

While digital communication and interaction technologies did not change the essence of communication, they 
introduced new communication opportunities. Today information workers require all digital assets in a highly 
efficient way. Communication requires interacting entities (e.g. people) which exchange and thus create 
information (based on a code, e.g. language). Information conservation requires storage space (cyber brains) 
(Flusser, 2007). The information exchange – discourse acts as central hub for demonstrator development. The 
underlying theoretical model of a communication triangle, based on communication, information and storage, 
is placed around the user. 

Today a variety of communication enablers or enrichment options exist, e.g. status and location 
information, maps. Social communities substitute face to face communication, by providing a searchable 
virtual social market place. The social market place enables various digital interaction options, like “basic” 
communication, digitized information exchange – “sharing” of multimedia content, like photos and videos 
with a variety of devices and new ways of meeting organisation, e.g. via broadcast invitations. Therefore we 
adjust the basic triangle to the three core areas: “communication & social interaction”, “information & 
content” and “storage & search”. Such an ecosystem is fully mashed and supports concepts like for instance 
adding or embedding a map into a conversation rather than sending a link to the recipient. 

In order to keep the user within their own service domain, service providers like Apple, Microsoft, 
Google or Facebook try to provide seamless digital ecosystems following the service triangle towards the 
user. Similar to the need to integrate unified communication into “Communications-Enabled Business 
Processes” we foresee the need to integrate or interlink communication. By adding a sphere of business 
aspects, e.g. CRM, ERP, company address-book, etc. to the IP service triangle this business orientated IP 
service sphere acts as a business related ecosystem (see Figure 2). 

 

 

Figure 2. Communication triangle and business sphere  
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These new mainly plain IP based ecosystems, moving communication from the real to the virtual digital 
space, combined with new flexible business models place a threat towards traditional access driven services 
and business model of the telecommunication operator. In order to stay attractive operators need to explore 
new ways how to mash modern service ecosystems with available service assets, e.g. enabling services. Since 
users have adopted these ecosystems, operators need to adjust their mass market offer towards their own 
mass market ecosystem, based on their core product: telecommunication. Besides the core communication 
aspects, a business related ecosystem could have an industry specific focus, e.g. real time health diagnosis 
interaction coupled with enhanced high quality media and communication tools. 

3.3 Communication Enrichment via Digital Agents and Applications  

The application concept is widely adopted within social networks like Facebook and on smart phones like 
Apple’s IPhone (Morgan, 2010). The next evolutionary step is a context based application concept. A first 
move towards this direction is the extension concept of Google Wave with so called Robots (digital agents 
which push information into a conversation) and Gadgets (little applications, to be selected and added to a 
conversation by the conversation participants).  

Current digital communication enrichments via technology driven add-ons, like location or little 
applications like maps, coupled with intelligent search engines (context sensitive, instant search, etc.) 
illustrate upcoming sensor driven communication.  

To illustrate a company based ecosystem, the demonstrator adjusted the communication enrichment 
concept of Google Wave by introducing a company application market place with three exemplary Deutsche 
Telekom specific application offers. 

4. CASE STUDY 

We wanted to validate our findings about the design of a novel communication approach with a case study. 
For that purpose we have realized the communication cockpit as web-based end user software. 

The case study is focused to an investigation of how communication channels with different 
characteristics can be integrated within a single, coherent user interface. We distinguish communication 
channels by a) medium, b) communication protocol, and c) message density. The medium can be text, voice 
and video, but also a spreadsheet or a chess board. The communication protocol defines the potential options 
to utilize the medium as well as conditions for the actual usage in communication. For example, if the 
medium is text, a user could have the option to append something to the text or to edit anything. Different 
sets of options result in different channels for us. The message density is a measure for the expected response 
time. Both, web forums and instant messaging base on text as medium and on some kind of appending text at 
the end as usage option. Nonetheless the message density is quite different. While a user would expect an 
immediate response to an instant message, replies in a forum are expected to take up to several days. The 
message density can be described by a continuous spectrum ranging from delay tolerant to real-time. We see 
for instance legacy email at the lower end of the spectrum and telephony at the upper end. As indicated 
before, also a collaboratively edited text document, a spreadsheet or a chess game are channels for us. 

Having an understanding of major channel differences we face the following questions: a) How to 
combine the presentation of channel interfaces (e.g. soft-phone and email client) for the user? b) How to link 
information and content across channels? c) How to address users across channels? d) How to seamlessly 
switch between channels? 

To answer the first two questions we assume communication between users is always related to at least 
one context, e.g. a task, a problem, or an event. Actions on all channels utilized in the same context are 
summarized in the same conversation. Thus, for each context a new conversation is opened. In our software a 
conversation is per default assigned with a text-based communication channel, which combines positive 
aspects of email and instant messaging. In the following we call this channel root channel. Each message 
refers to a previous message, can contain rich text and is pushed to the participants of a conversation 
instantly. Instead of attachments like in email, messages reference sessions on other channels. For example, 
the user does not open a static text document when following a reference to a text; the user accesses a session 
on a collaborative editing channel. Channels would have to be persistent in order to enable continuous access 
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to all content that emerged in a context. However, we had to limit our efforts to the channel linking. The 
linking of content is available for text-based channels only. 

To answer question c) we utilize address books which are connected to user profiles of online social 
networks. The address book enables a unified address mapping for users inside our software. Rich presence 
data serve as base for the seamless switching between channels, as was raised in question d). The situation of 
users is continuously captured and on the user interface converted into a call to use a channel matching the 
situation needs. 

Finally, a design objective for the software is extensibility in terms of upcoming channels (i.e. 
communication technologies), channel frontends and digital channel assistants.  

4.1 Architectural Implications 

The software developed for our case study offers a number of communication channels, which can be used in 
different combination according to the communication context. Users access a channel through a frontend. 
For each channel there has to be at least one frontend. For example the frontend of a message channel is a list 
of messages ordered by time, while the frontend of a voice data stream could be a soft-phone. The user can 
utilize assistants to customize the behaviour of communication channels. An assistant is allowed to listen and 
to contribute to a channel. An assistant for an instant messaging communication channel may for example 
post political news to a political discussion. An assistant for a chess channel could emulate the second player. 
 

     

Figure 3. DTCC extension concept Figure 4. DTCC show case configuration. 

As depicted in Figure 3 assistants can be connected to any channel. One assistant can be connected to 
multiple channels and multiple assistant to the same channel. 

4.2 Usage Concept and Services 

The principle of a context based convergence of communication channels is the foundation for the usage 
concept of the application. The start screen for the user mainly contains three areas as depicted in Figure 5. 
The social network area enables the user to follow status changes and activities of contacts. Besides 
convenience aspects, this information serves as shortcut to contacts and their current activity contexts. It 
signalizes the availability and helps advancing contacts e.g. by opening active conversations. 

All open contexts, i.e. all conversations the user is attending concurrently are represented in the tab bar 
area at the top of the user interface. In this area the user switches between contexts. Finally, all conversations 
a user created or is invited to attend are summarized in the third area. In conventional message-based 
communication services such as email this area would represent the inbox. 
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Figure 5. DTCC user interface organization Figure 6. DTCC user interface of subject list 

4.2.1 Inbox 

The conversations a user creates or is invited to are selectable from either an ordered list of conversations or 
a calendar. The list of conversations presents all conversations of the user ordered by date of creation and a 
brief overview of their contexts. This overview includes a title, the number of users involved and the utilized 
communication channels extending the root channel. 

Another frontend for the list of communication contexts is the calendar widget. Each communication 
subject can be associated with dates. In the calendar the communication subjects are presented with respect to 
these dates. Selecting an entry in the calendar finally opens a communication subject. Both, the plain list of 
conversations and the calendar are updated immediately when the user is invited to a new subject. To 
illustrate a possible support of legacy services and notification channels, calendar events can be forwarded as 
emails with iCalendar (.ics) file attachments. These can be e.g. imported into MS Outlook Calendar. 

 

                 

Figure 7. DTCC user interface of calendar Figure 8. DTCC social network UI (left) and contact list (right) 

4.2.2 Social Network 

The social network area contains two widgets with partially live data about the contacts of a user as depicted 
in Figure 8. The data of this area serve the user as orientation for own activities and decisions about the usage 
of communication channels. The social network widget logs the activities of a user’s contacts within DTCC 
and other services, such as online social networks. The list of contacts contains all user contacts and their 
current presence status. Both widgets are updated instantly when new information is available. 

4.2.3 Conversation 

For each open conversation a separate view with frontends for all communication channels associated with 
this context is available. 

IADIS International Conference on Internet Technologies & Society 2011

79



               

Figure 9. DTCC user interface for communication subject      Figure 10. DTCC user interface of anchor channel 

As depicted in Figure 9 this view is structured in two areas, whereof the first is the contacts area and the 
second area contains the frontends for the communication channels. 

Each conversation is initially assigned with the root channel. The view of the conversation thus contains 
at least a frontend for the root channel.. This frontend combines concepts of instant messaging, online forums 
and collaborative editing. Basically each attendee of a communication subject can post messages in a thread. 
The messages are ordered by the date they have been issued. Additionally each message can be replied 
directly, so that all messages in a thread form a tree. The message themselves are not fixed once they are 
posted. The text of each message can be changed again later on as illustrated in      Figure 10. Changes to the 
same post can be done concurrently by the utilization of collaborative editing concepts. 

The widget of the root channel includes a live-updated list of subject participants, a selection of channel 
frontends and channel assistants. In the user interface concept two types of add-on applications are supported 
that map to the concept of communication channel frontends. 

 

                   

Figure 11. DTCC UI of telephone communication channel Figure 12. DTCC UI of collaborative document editor 

The first type integrates seamlessly in the frontend of the root channel by representing a message itself. 
An example is given in Figure 11 by a telephony communication channel. Although the actual voice 
frontends are legacy telephony terminals, the call control (setup and termination) is done via an application 
positioned in the communication thread of the root channel. During the call all attendees of the subject can 
follow the call status. After the call is terminated a summary of the call data remains visible in the thread. 

The second type of add-on application supported for communication channels is separated from the 
frontend of the root channel and only loosely assigned to a conversation. Those frontends have their own 
widget in the user interface. An example for such a channel is the collaborative document editor depicted in 
Figure 12. The editor widget opens when the conversation is opened. 

When a user adds a channel frontend to a conversation, the corresponding widget appears instantly on the 
screen of any other participant looking at the same conversation. In addition to the document editor, a shared 
spreadsheet and games have been evaluated as further add-ons. 
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4.3 Complexity Reduction via Mode Dependant Default User Interfaces 

Today’s services often provide a variety of functions and features. Although some specific service features 
are requested by advanced users, many services quickly get too complex for basic users. Therefore service 
convergence is always endangered by quickly getting to complex, because the service functions and features 
get too complex, e.g. Google Wave. 

Definition: Context dependant graphical user interface provides and focuses on only the current relevant 
interaction options by reducing or minimizing the non important ones. 

The project tries to tackle this important aspect via a pre-defined (but still user customizable) user 
interfaces, focusing on the current core user scenarios and minimizing other service features. Besides 
minimizing distraction this approach shall also reduce cognitive load. 

4.4 Realized Configuration 

The system architecture is realized with open source Java enterprise solutions for web applications. In 
particular the component framework Spring and the object-relational mapping system Hibernate are utilized. 
The UI framework, including tab view and widget elements is implemented by the help of the JavaScript 
library jQuery. Data is stored persistently in the relational database MySql. As application server Apache 
Tomcat is used. The recommended user agent is the Google Chrome Browser v13 because of its native 
support of the WebSocket Interface. As an alternative the Firefox browser is supported from version 5 or 
higher. 

As illustrated in Figure 4 the basic implementation of DTCC includes three communication channels, 
Pulsar, Phone Call and Short Message Service (SMS). (Linner, 2010), a pipe-lining based collaborative 
editing middleware, is used to signalize user actions in add-on Applications between clients instantly. This 
signalling reflects changes to text and game objects. Phone calls and SMS are realized by services of 
Developer Garden (Klauß, 2011). The communication channel for phone calls is limited to two-party and 
multiple-party call control. The channel does not support access to the actual media streams. For that purpose 
mobile and PSTN phones serve as extension to DTCC and cover the actual frontend part for voice 
Applications. Among the Communication Channels Pulsar fills the role of the anchor communication channel 
that is used by multiple applications and even components of the core application. 

DTCC includes seven add-on Applications, a Rich Text Editor, an RSS News Ticker, an Expert Finder 
(Spree) (Rederer, et al., 2011), a Thread Summarizer, a personal Notepad, a Call Initiator, and an SMS 
Sender. The first five utilize the Pulsar Communication Channel, while Call Initiator utilizes the Call 
Channel and the SMS Sender utilizes the SMS channel. Rich Text Editor, News Ticker and Expert Finder 
additionally introduce Assistants. The Assistant for the Rich Text Editor periodically saves data in Pulsar to 
the Database. The News Ticker Assistant posts in customizable intervals new messages to the anchor 
channel. The Expert Finder accesses the DTCC Database and scans user profiles for matches to requested 
experience. 

5. EARLY FEEDBACK 

To have an early proof of the demonstrator concept and development, initial user insights were done. The 
focus group consisted of nineteen participants to equal parts male and female with an age from 20 to 50 yeas 
and with university and business backgrounds. The user insights consisted of a self-developed questionnaire 
(to provide statistical information) in combination with a moderated interview (to receive qualitative results). 
Furthermore it comprised a Google Wave service demonstration and paper mock-ups of the Communication 
Cockpit. This methodology was used to get sustainable insights although the number of participants was 
quite small. 

The questionnaire was structured in seven categories: General communication behaviour, meaning of 
Email, influence of social networks, usage of real time communication (chat), knowledge about Google 
Wave, Real time collaboration and tools, e.g. Google Docs and the demonstrator mock-ups. In addition the 
moderator posed questions to each section. Via this methodology the participants were gently directed 
towards the demonstrator focus on collaborative real time interaction. 
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MS Outlook, as the dominant email client at work is seen more as a burden than a gift: “I must use 
Outlook at work.” Email is seen as “reliable service, which is in times of Facebook still important” but 
people require enhanced filter mechanisms to better sort their communication. The 73% of social network 
users (Facebook is dominant with 64%, followed by Xing with 50%) see them as a strong (18%) or partial 
(55%) substitute of classical communication services. Social networks are used to support the feeling “of 
being always connected, being live!”  

Chat services are used by all participants with Skype in the lead 64%. Office chat was not available for all 
participants but was used by 30% and was seen as very important (50%) for the business within the 
interviews. Chat was seen by 80% as additional convenient communication channel, where the presence 
feature was requested to be integrated in other services 74%.  

The Google Wave service was unknown to the majority of the participants 80%. After service explanation 
interestingly 39% “could imagine a service like Google Wave to replace Email, if it is intuitive”. 42% would 
like an integrated client, e.g. including social networks, chat and status information and role management.  

During the final discussion, participants agreed that “Real time and non real time communication services 
in one tool with a good, intuitive user interface, was requested.  

Concerning the evolution of digital communication and collaboration in real time, the following 
generalized hypothesis were investigated and in the majority confirmed within the first user questionnaire: 

1) The importance of real time (synchronous) interaction will increase (at work and at home). 
2) Synchronous and asynchronous interaction technologies and services, formal and informal 

communication, need to converge, like in the Communication Cockpit. 
3) To increase efficiency, flexible one stop ecosystems – digital “Communication & Information hubs / 

platforms” – are required which interlink communication (interaction) channels with information platforms 
and storage space. 

4) These centralized, or cockpit similar solutions require mode dependant pre-defined graphical user 
interface support, to reduce distraction & cognitive load and to help focussing on the current action. 

5) Context-based, digital push and pull agents will foster the convenience of interaction and become of 
high relevance. The selection will be provided in sub-marketplaces, which are context dependant or 
personalized.  

6. CONCLUSION 

From a business perspective “analogue” behaviours like personal recommendations are transferred to the 
digital world, e.g. via “I like buttons”. Traditional business models like subscription, premium services or 
more complex ones like multisided business models, e.g. “freemium”, are supported (Nguyen, 2010). While 
the IP-ation of communication services places a threat on current operator business, it offers new 
opportunities, if operators provide their customers with an operator centric ecosystem. The operator requires 
an over-the-top communication service platform, enabling super-usage, super-distribution and super-access 
to all kinds of services from a user perspective (Schonowski, 2007). Using their conservative market image, 
one possible strong differentiator could be end consumers trust towards their ecosystem. 

The implementation of the communication cockpit in the context of the case study not only helped us to 
validate the concept, but also to learn how far we can get with the web as application platform. While in the 
last 10 years the unification of networks with IP was the dominating topic for network operators, the 
unification of application platforms is the topic of our days. With HTML5 and the related standardization 
efforts, web technologies evolved to a serious alternative to OS-dependent application technologies. We 
could use the WebSocket interface for our collaborative editing middleware and real-time notifications. 
Drag-and-drop support helped to blur the boundaries between Web user agent and OS-surface. The new 
audio and video features of HTML5 made us independent from 3rd party plug-in software. Only the still 
missing support for real-time audio and video communication required us to use a proprietary solution. 
However, we hopefully follow the efforts of the W3C “Web Real-Time Communications Working Group”. 

To adopt the idea of a cockpit, which acts as an interface to all kinds of more or less complicated 
operations and devices, is however more challenging. Internet based communication means have developed 
in a variety of ways (email, instant message, forums, wikis, etc.) and always aimed to best serve a particular 
need. To find a concept, which represents the quintessence of communication needs and which also adopts 
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the specialities of all these grown communication means, seems to be the more demanding task. The 
communication cockpit tries to hint a possible way to harmonization and ought to be understood as a first 
approach to transport our ideas and intentions. 

7. NEXT STEPS 

To gain enhanced user insights a field trial shall be conducted: 
 Three phase approach in a timeframe of three months  
 The investigation shall re-use the mixture of questionnaires and moderated interviews 
Phase 1 and three shall consist of a questionnaire and a moderated interview only, while phase 2 shall 

include the field trial with real usage of the demonstrator. The questionnaires of phase 1 and three shall be 
kept similar to verify if the field trial changes participant’s opinions. All three phases will be held at three 
different locations (Darmstadt and Berlin, Germany, as well as Puebla, Mexico) and with different teams. 
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ABSTRACT 

With the emergence of Web 2.0, Web users can classify Web items of their interest by using tags. Tags reflect users’ 
understanding to the items collected in each tag. Exploring user tagging behavior provides a promising way to understand 
users’ information needs. However, free and relatively uncontrolled vocabulary has its drawback in terms of lack of 
standardization and semantic ambiguity. Moreover, the relationships among tags have not been explored even there exist 
rich relationships among tags which could provide valuable information for us to better understand users.  In this paper, 
we propose a novel approach to construct tag ontology based on the widely used general ontology WordNet to capture 
the semantics and the structural relationships of tags. Ambiguity of tags is a challenging problem to deal with in order to 
construct high quality tag ontology. We propose strategies to find the semantic meanings of tags and a strategy to 
disambiguate the semantics of tags based on the opinion of WordNet lexicographers. In order to evaluate the usefulness 
of the constructed tag ontology, in this paper we apply the extracted tag ontology in a tag recommendation experiment. 
We believe this is the first application of tag ontology for recommendation making. The initial result shows that by using 
the tag ontology to re-rank the recommended tags, the accuracy of the tag recommendation can be improved. 

KEYWORDS  

Collaborative tagging, Ontology learning, Tag recommendation 

1. INTRODUCTION 

Collaborative tagging describes the process by which users add metadata in the form of keywords to Internet 
resources with a freely chosen set of keywords (tags) (Marlow et al. 2006, Golder and Huberman 2006). Social 
tagging systems allow users to share their tags for a particular resource (Marlow et al. 2006). Recently, user 
tagging systems have grown in popularity on the web that allows users to tag bookmarks, photographs and 
other content. These can be found in e-commerce sites such as Amazon, social bookmarking tools such as 
Delicious, photo-sharing sites such as Flickr. Similar concept to tagging is also found in micro blog sites such 
as Twitter, in the form of “hashtag” for describing topic of discussions and “list” for organizing users’ posts 
into personalized grouping. The tagging process is quite simple for an ordinary user who doesn’t need to have 
systematic classification background which brought to its popularity. However, free and relatively 
uncontrolled vocabulary has its drawback in terms of lack of standardization and semantic ambiguity. Three of 
these problems are polysemy, synonymy, and basic level variation (Golder and Huberman 2006). Also, the flat 
and non-hierarchical structure leads to low search precision and poor resource navigation. 

Collaborative tagging systems usually include tag recommendation mechanism to assist with the process of 
finding good tags for an item. The task of a tag recommender system is to recommend for a given user and a 
given item a set of tags for annotating the item. It typically generates a set of tags usually ranked based on 
some quality of relevance criterion from which the top ranked tags are selected and recommended to users 
(Jaschke et al. 2008). Despite the different approaches taken, tag recommender systems have to overcome 
inherent problems with user tagging information which are the semantic ambiguity and the lack of hierarchy 
among terms used for tagging an item. To be able to recommend the most relevant tag for a resource to a user, 
the semantic meaning of tags used by users especially the semantic relationships between tags in the tag 
collection should be taken into consideration to generate the tag recommendations. However, semantic 
relationships between tags have not been sufficiently exploited in the existing proposed methods. These 
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problems motivate the work that we introduce in this paper that aims to represent the semantic meaning and 
relationship of tags for the purpose of making recommendation. 

We believe that having ontology of tagging information in place can benefit tag recommendation process. 
In this paper we present our approach to ontology learning from user tagging information based on the widely 
used general ontology WordNet. We begin by providing a bit of backgrounds of user tagging collection and 
tag recommendation process in Section 2. We then introduce our ontology learning approach in Section 3. In 
Section 4 we discuss the evaluation methods, pilot experiment and the initial results. In Section 5 we review 
related works and compare our approach to others. Section 6 concludes this paper and gives some ideas for 
further work. 

2. BACKGROUND 

In this section we provide background of user tagging collections and the tag recommendation process.  

2.1 User Tagging Collection 

User tagging collection consists of three entities which are items, tags assigned to these items and users who 
assign these tags to the items. Those three entities are described as follows: 

• Users  },..,,{ 21 UuuuU = :  contain all users in an online community who have used tags to 

organize their items.  Users are typically described by their user ID. 
• Tags  },..,,{ 21 TtttT = : contain all tags used by the users in U. Tags are typically arbitrary strings 

(which could be a single word or short phrase).  
In this paper, a tag is defined as a sequence of terms. For  >=<∈ mtermtermtermtTt ,...,,, 21

. A function 
 

( ) },...,,{ 21 mtermtermtermttagset =  maps a tag t to a set of terms that make up the tag. 

• Items  },..,,{ 21 IiiiI = :  contain all domain-relevant items or resources, for instance, in Amazon 

the items are mainly books. 
Based on the three entities of user tagging collection, the collaborative tagging system is formulated as 4-

tuple: ( )YITUF ,,,=   by Jaschke et al. (2008) where ITU ,,  are finite sets, whose elements are the users, 

tags and items respectively. Y is a ternary relation between them, i.e., ITUY ××⊆  , whose elements are 
called tag assignments. An element ( ) Yitu ∈,,  represents that user  u  collected itemi  using tag t . A 

function ( )iuF ,  is defined to return a set of tags that a user u  has assigned to an item i : 

( ) ( ){ }YituTtiuF ∈∈= ,,|,  for all Uu ∈  and Ii ∈ . 

2.2 Tag Characteristics and Challenges 

Tags in a tag collection may exhibit many variations such as synonymy where multiple tags have the same or 
closely related meanings. In this situation items collected under synonymous tag are supposed to be collected 
under a consolidated tag rather than separate tags since they have similar meaning. The other variation is 
polysemy where one tag has multiple meanings. This condition causes bigger problem because although 
many items may be collected under particular tag, the items are not related to each other because they mean 
differently to users who annotate those items with this tag. Besides those variations mentioned above, one tag 
may have semantic relationship to other tags, e.g. “inn” is a kind of “hotel” which shows “more specific” and 
“more general” meaning. This condition may not be utilized to relate items collected under these two tags 
because they are simply treated as two different tags. Many methods have been proposed to deal with the 
problems of synonymy and polysemy (Bischoff et al. 2008, Liang et al. 2010, Suchanek et al. 2008). 
However, the semantic relationship between tags has not been exploited by existing tagging based 
applications including tag based recommender systems.  

In order to tackle these problems, it becomes desirable to find a way to consolidate the multiple facets 
(i.e., different meanings) and the relationships of tags into a consolidated entity which will help better 
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understand the tags used by users. There are several possible solutions include using classification systems 
such as taxonomy or using conceptualization systems such as ontology. In this work we consider to use 
ontology to represent the semantics in tags collection rather than taxonomy because of the flexibility of an 
ontology and possibility of emerging semantics from the ontology learning process (Mika 2007, Navigli et al. 
2003). 

2.3 Tag Recommendation 

A tag recommender is a specific kind of recommender systems in which the goal is to suggest a set of tags to 
use for a particular item to a user during the annotation process. The tags suggested are usually ranked based 
on some quality or relevance criterion from which the top ranked tags are selected. Based on previous 
formulation of collaborative tagging system the task of a tag recommender system is to recommend, for a 
given user Uu ∈  and a given item Ii ∈  with ( ) ∅=iuF , , a set ( ) TiuT ⊆,

~  of tags. In many cases 

( )iuT ,
~   is computed by first generating a ranking on the set of tags according to some criterion, for instance 

by a collaborative filtering, content based, or other recommendation algorithms, from which then the top n   
tags are selected (Jaschke et al. 2008). 

Given this task of producing a set of tags based on some ranking criteria, one of our immediate goals was 
whether the semantic relationship among tags can be utilized to improve the ranking calculation for a set of 
candidate tags among other possible improvements. Here we argue that utilizing the tag ontology to generate 
the candidate tags and calculate the ranking may improve the accuracy of the tag recommendation results.   

3. ONTOLOGY LEARNING FROM USER TAGGING 

How to construct ontology is one challenging problem as manually identifying, defining and entering concept 
definition can be a lengthy and costly process. One stream of approach to the ontology construction relies on 
machine learning and automated language-processing techniques to extract concepts and ontological relations 
from structured and unstructured data such as database and text (Navigli et al. 2003). In this work we propose 
to construct the tag ontology based on foundational ontology, which we call backbone ontology to map the 
tags in the tag collection to the concepts on the backbone ontology and make use of the available 
relationships among concepts in the backbone ontology. We chose WordNet general ontology (Felbaum 
1998) as the backbone ontology as it has wide coverage of concepts (over 200,000) and richness of 
relationships such as semantic relationships “is-a”, “part-of”, lexical relationships “synonymy” and 
“antonymy” as well as availability of accompanying corpus and other facility for disambiguation process.   

Two main tasks are included in the proposed tag ontology construction: to find the meaning of user tags 
and to find the relationships among tags. Accordingly, there are two stages in the proposed approach, 
mapping tags to the concepts in the backbone ontology and extracting the relations between the mapped tags 
from the backbone ontology.  As mentioned before, a tag may have multiple meanings, which causes 
potential multiple mappings. Therefore, for the first stage, disambiguation is needed to identify the most 
relevant concept for a tag.  The second stage involves finding all the links between the mapped concepts by 
going through the hierarchy in the backbone ontology for semantic relationships such as “is-a” or “part-of”. 
In order for us to discuss our proposed approach in more detail we will first give a formal definition to 
ontology, and then we introduce the mapping disambiguation process and the relation extraction in the 
following sub sections. 

3.1 Ontology Definition 

In this section, we will define the backbone ontology first before defining other relevant concepts. 
Definition 1 (Backbone ontology): The backbone ontology is formally defined as a 2-tuple 

),( RCtoBackboneOn =  where },..,,{ 21 CcccC =  is a set of concepts; },..,,{ 21 RrrrR =  is a set of 

relations representing the relationships between concepts. 
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Definition 2 (Concept): A concept c in C is a 4-tuple ),,,( categoryglosssynsetidc = where id  is a 

unique identification assigned by WordNet system to the concept c; synset is a synonym set containing 

synonymic terms which represent the meaning of the concept c; gloss  
is a short definition in natural 

language describing the meaning of the concept c; and category is a lexical category assigned by WordNet 

lexicographer to classify this concept c into a general category.  
For easy to describe the work, we denote the identifier of a concept c

 
by )(cid , the set of synonyms 

representing c by )(csynset , the gloss of c by )(cgloss  and the category of c
 
by )(ccategory . 

Let { })(,| csynsetwCcwS ∈∈∃=   be the set of all synonymic terms, for a term Sw ∈ , the set of 

concepts for which w  is a synonymic term is defined as { })(|)( csynsetwcwcon ∈=  . For the terms in a 

synset , each term )(csynsetw ∈  is a 2-tuple ))(,( wfreqw c  where w  is a synonym in the synset  ;  

)(wfreq c
 is the frequency assigned by WordNet to the term as an indication of how frequently this term has 

been used to represent the meaning of the concept  based on the accompanying WordNet corpus. 
Definition 3 (Relation):  A relation r  in the relation set R  is a 3-tuple ),,( yxtyper = , where 

{ }partOfisAtype ,∈  ;   x, y  are the concepts that hold the relation r  . 

3.2 Identifying Semantic Meaning of Tags 

One tag may contain one or more terms. It is possible that a tag can be mapped directly to one or more 
concepts in the backbone ontology.  It is also possible that only part of a tag may map to one or more concepts.  
We propose the following mappings to deal with different cases. There are 3 different cases for finding 
possible mappings for a given tag, which are: 1) mapping the full tag to one or more concepts; 2) mapping part 
of the tag to one or more concepts; and 3) splitting the tag into a list of single words, then mapping each of the 
words to concepts separately. We will describe each case in the following discussion. 

1) Direct Mapping 
First of all, for each tag, we try to map the tag as a whole to the concepts in the backbone ontology. In this 

paper, if the tag is a synset term of a concept, the concept is considered a mapping of the tag. We define the 
following function to represent the mapping from a tag to concepts:  

CTTagConcept 2: → , }),(),(,|{)(, wtcsynsetfwCcctTagConceptTt ==∈∃∈=∈∀    

)(tTagConcept  is a set of concepts for each of which t is one of its synset terms. )(tTagConcept  is 

called  tag-to-concept mapping.  
On the other hand, the tag t is also considered a mapping of the concepts for each of which  is a synset 

term. The following function defines the mapping from a concept to tags:  
TCConceptTag 2: → , }),(),(,|{)(, wtcsynsetfwTttcConceptTagCc ==∈∃∈=∈∀    

)(cConceptTag  is a set of tags each of which is a synset term of c.  Actually, )(cConceptTag   is a 

subset of )(csynset  containing the synset terms which have been used by users as tags. )(cConceptTag   is 

called  concept-to-tag mapping.  
2) Partial Mapping  
We observed that most tags that can’t be directly mapped to any concepts in the WordNet ontology are 

phrases. Especially, we found that most of the phrases have their head word placed at the end of the phrase 
with some modifiers appearing before the head word, for example, “2nd world war”. We could not find a 
mapping for this phrase, but we can find a mapping for “world war”. Based on this observation, we propose 
to use the mapping of the largest partial phrase as the mapping of a phrase if the phrase can’t map to any 
concept.  

It could be an option to check all the possible partial phrases to find a mapping. According to our 
observation the head word is often placed at the end of the phrase. In the current work, we only check postfix 
partial phrases for a mapping. That is, if a tag can’t map to any concept as a whole, only the largest postfix of 
the tag is checked to find the mapping of the tag. For a tag >=< mtermtermtermt ,...,, 21 , a partial tag 

>=< mki termtermt ,..., is considered a largest mappable postfix of t if it can map to a concept and any of its 
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partial tags >< ml termterm ,...,  can’t be mapped to any concept where 10 −≤< kl  and k≥ 2. To find the 

largest postfix of a tag, its partial tag with the left-most term removed is checked to see if the partial tag is 
mappable until a mapping is found or the end of the phrase is reached which indicates that there is no partial 
mapping to this tag.    

3) Term Mapping  
For each of the remaining tags, we conducted the split tag mapping. The function ( )ttagset  defined in 

section 2.1 returns a set of individual terms that make up the tag t. We first map each of the terms to a 
concept, then conduct a disambiguation process which will be discussed in the next subsection to determine 
which of the mapped concepts should be chosen to be the mapping of this tag.  

After the mapping process discussed above, not only the mapped concepts of the tags but also the strength 
of the mappings were generated. The strength of a mapping is measured by the word frequency associated 
with the synset term of the mapped concept. A matrix 

mxnji ctTagCon ],[  called Tag Concept matrix is 

defined to represent the strength of the mapping between tags and concepts, where m=|T| and n=|C|.  The 
initial mapping strength is defined as below: 

otherwise

tTagConceptctfreq
ctTagCon ijic

ji
j

)(

0

)(
],[

∈





=
                                             (1)

 

],[ ji ctTagCon  in the matrix represents the mapping strength between ti and cj based on the statistics 

from the WordNet corpus. For example, assume that tag t1 in Figure 1 below are mapped to two concepts c1 
and c2 with term frequency )( 11

tfreqc
=6,  )( 12

tfreqc
=1, then the mapping strength from t1 to the two 

concepts is ],[ 11 ctTagCon =6 and ],[ 21 ctTagCon  =1, respectively. If the value is 0, it indicates that there 

is no mapping between the tag and the concept.  
A tag in the tag collection may map to multiple concepts in the backbone ontology which indicates that 

there exists ambiguity in the interpretation of the tag. Figure 1 illustrates the relationships between concepts, 
tags and items. For example, tag t1 in Figure 1 is used to tag two items a1 and a2, and mapped to two concepts 
c1 and c2.  

 

Figure 1. An Example of relationships between tags, items, and concepts in tagging 

After all the possible mapped concepts are found for a tag, we need to choose the most appropriate concept 
from the mapped concepts to represent the meaning of the tag for this particular tag collection. A strategy is 
proposed to disambiguate the concepts of a tag which makes use of the synset term frequency of the concepts.   

For a tag t and a set of concepts: },..,{)( 21 pccctTagConcept = , as defined in Equation (1), 

pictTagCon i ,..,2,1],,[ =  , is the term frequency of the term t to represent the concept cj. In order to make the 

frequency comparable between different concepts and terms, we normalize the frequency value to a scale of 
[0, 1]. Moreover, as ],[ ictTagCon  may be a subset of )(tcon ), i.e., )(],[ tconctTagCon i ⊂ , in order to more 

accurately represent the mapping strength from t to the concepts in )(tTagConcept  only, the term frequencies 

are normalized over the concepts in )(tTagConcept  instead of all the concepts in )(tcon ).   

Equation (1) is modified as below in Equation (2) to generate a matrix 
mxnjifrequence ctTagCon ],[  which 

provides the normalized frequency instead of the original term frequency. For a tag ti, cj should be chosen as 
ti’s concept if ],[ jifrequence ctTagCon

 
is the highest value for all )( ij tTagConceptc ∈ . For the example 

mentioned in Figure 1, the mapping strength from tag t1 to concepts c1 and c2 becomes 
],[ 11 ctTagCon frequence
=6/7 and ],[ 21 ctTagCon frequence

 =1/7, respectively. 
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otherwise
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(2) 

3.3 Relationship Extraction Process 

Initially in the mapping process after we collect all the available tag-to-concept mapping: ],[ ctTagCon , we 

retrieve the available “is-a” and “part-of” relation from the mapped concept  consecutively until we reach the 
top of the hierarchy. This operation is the same operation as finding an ancestor in a tree-based structure. The 
top of the hierarchy in the backbone ontology is a general category defined by WordNet as described in 
Definition 2.  We can then extract the mapped concepts together with the relationships in the backbone 
ontology to form the tag ontology. As the result of the tag to concept mapping and the relationships extraction, 
we can construct the tag ontology which is defined as below: 

Definition 4 (Tag Ontology): The tag ontology is defined as 2-tuple ),( TRTCTagOnto =  where 

},..,,{ 21 TCtctctcTC =  is a set of tag-concepts and },..,,{ 21 TRtrtrtrTR =  is a set of tag relations. 

Definition 5 (Tag Concept): The tag-concept TC  in the tag ontology is defined as TCTC 2×⊆ . Each 

element in TC is a pair of a concept c and a set of tags },..,,{ 21 nttt , i.e., TCtttctc n ∈= }),..,,{,( 21 ,  which 

represents that each tag },...,{ 1 nttt ∈  can be mapped to the concept c.      

Definition 6 (Tag Relation): The tag relation TR  in the tag ontology is defined as:  
})(,)(,|,,({ 2121 ∅≠∅≠∈== cConceptTagcConceptTagRrcctyperTR   

which represents the subset of all relations between concepts in the backbone ontology. An element 
TRtr ∈  is the extracted relation between tag concepts. 

4. EVALUATION 

4.1 Baseline System 

In order to evaluate the potential improvement to tag recommendation process, we implement a baseline tag 
recommender system proposed in (Jaschke et al. 2008) which is based on the user-based collaborative filtering 
(CF) method. The recommendation result of this baseline system is then modified based on the tag relation 
information obtained from the tag ontology proposed in this paper. The original recommendations and the 
modified recommendations are compared to indicate the improvement achieved by using the proposed tag 
ontology.  

The baseline user-based CF tag recommender aims to generate a set of tags which are ranked based on tags 
used by other users to tag a particular item that a target user is concerned. The ranking calculation conducted 
may result in a tie. Ties between ranking values of tags are often solved by random selection. This leads to a 
potential problem of leading to a good tag being missed out due to the random selection process. 

4.2 Proposed Improvement 

Based on the constructed tag ontology, we have explored for a possible improvement to the potential ranking 
tie problem mentioned above. This brought us an idea to propose a re-ranking approach based on semantic 
relations in the extracted ontology to see if the ontology can directly improve tag recommendations.   The goal 
of the re-ranking is to re-order the recommended tag list such that highly relevant tags are encouraged to move 
upwards. Our Re-ranking approach compares the relative distance between the recommended tags to 
determine if one tag is more specific or more general in terms of hierarchy. The further away from the top of 
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hierarchy, the more specific a tag is. We assign a score based on this relative position to each tag. The more 
specific a tag, the higher the score is to this tag and the higher the score, the higher the rank is. 

We have conducted experiments to evaluate the methods proposed in Section 3. Two datasets are used in 
the experiments. The first dataset is the publicly available Delicious dataset (Wetzker et al. 2008). The dataset 
contains all public bookmarks of users posted on delicious.com between September 2003 and December 2007. 
In this paper a portion of the data set is used which contains bookmarks from January to July 2004. This 
portion contains 8792 users, 318175 items (URLs) and 55508 tags. The total posts are 517411 bookmarks. To 
avoid sparsity problem, we selected those users who tagged at least 5 items, tags that appear in minimum 5 
posts and items that are tagged at least 5 times. The second dataset is from a real world industry organization. 
This dataset contains 1000 anonymous users. The items in this dataset are posts about places of interest. To 
avoid severe sparsity problem, we selected those users who tagged at least 3 items, tags that are used by at 
least 3 users and items that are tagged at least 3 times. 

Each of the datasets is split into a testing dataset and a training dataset based on posting date. The split 
percentage is 25% for testing dataset and 75% for training dataset. In the experiments we conducted 5 folds 
cross validation for all the users in the dataset. In each run of the experiment, we randomly take 20% portion 
as the target users while the remaining 80% is taken as the training users from whom we calculate similarities 
to the target users to find neighbors. The top n tags are recommended to each target user for each of the user’s 
items in the testing set.  The recommended tags are compared to the target user’s actual tags of the items in the 
testing dataset. If a recommended tag matches with an actual tag, we calculate this as a hit. The standard 
precision and recall are used to evaluate the accuracy of tag recommendations.  

4.3 Results and Discussion 

The results of the experiments are presented in Table 1 and 2 for Delicious dataset and in Table 3 and 4 for the 
real world dataset. As shown in Table 1 and 3, the re-ranking based on the position of the tags in the 
constructed tag ontology has improved the precision apparently for the Delicious dataset and for the real world 
dataset slightly. However, the improvement to recall is very slight except for the recommendation with size 3 
or 5. From the results of this experiment, we can say that there-rank methods will improve the results the most 
for smaller recommendation size, which in most cases are more desirable since normally the tag recommender 
systems recommend less than top 10 tags to use. 

           Table 1. Precision for Delicious data set                               Table 2. Recall for Delicious data set 

 
 
 
 
 

 

              Table 3. Precision for the real world dataset                                    Table 4. Recall for the real world dataset 

N 3 5 10 15 
User-CF 0.242 0.242 0.242 0.242 

Re-rank 0.253 0.247 0.242 0.242 

5. RELATED WORK 

Work by Mika (2007) shows that emergent semantics in the form of lightweight ontology can be extracted 
from social tagging system del.icio.us by performing graph transformation and affiliation network analysis. 

There are several works which tried to extract ontological structures from user tagging systems. Lin et al. 
(2009) extracted ontological structures by exploiting low support association rule mining supplemented by 
WordNet. Trabelsi et al. (2010) focused more on extracting non-taxonomic relationships from folksonomies 
using triadic concepts with external resources: WordNet, Wikipedia and Google. 

Baruzzo et al. (2009) used existing domain ontology in software engineering to recommend new tags by 
analyzing textual content of a resource needed to be tagged. They relied on existing domain ontology which is 

N 5 10 15 20 
User-CF 0.07236 0.07236 0.07026 0.06428 

Re-rank 0.10231 0.10231 0.10230 0.10230 

N 5 10 15 20 
User-CF 0.08378 0.10116 0.10248 0.10248 

Re-rank 0.10605 0.10622 0.10648 0.10648 

N 3 5 10 15 
User-CF 0.153 0.203 0.232 0.232 

Re-rank 0.160 0.205 0.232 0.232 
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not always available for a particular domain and also in this work they didn’t provide quantitative evaluation 
as usually presented in other tag recommendation work. 

Tatu et al. (2008) won the tag recommendation task in the 2008 ECML PKDD Discovery Challenge by 
mapping textual contents in Bibsonomy bookmarks, not just the tags assigned to a bookmark, to form what 
they called conflated tags to normalized concepts in WordNet. Although their approach is comprehensive, they 
relied on extended textual contents provided by Bibsonomy which are not always available in other user 
tagging systems. 

6. CONCLUSION AND FURTHER WORK 

Tagging is getting more and more popular in many Web sites. It provides useful data for better understanding 
users’ information needs.  In this paper, we proposed a novel approach to construct tag ontology from user 
tagging information. We believe the constructed tag ontology can be used in many applications such as item 
classification, item recommendation, and tag recommendation.  In this paper, we also presented a primary 
experiment to show the improvement to tag recommendation by re-ranking the recommendations based on the 
tag ontology. There is room to improve the recommendation by exploiting further the extracted ontology 
structure for instance by considering the distance among concepts to find more neighbors and reducing the 
sparsity problem. 
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ABSTRACT 

The last ten years have increased a great development in XML and Data Warehouse applications. Moreover, these 
applications need to interact with different technologies. The economic data in this same period have also evolved, 
increasingly companies and financial institutions need more information, in addition, this information must be reliable 
and on time. Nowadays, the use of eXtensible Business Reporting Language (XBRL) standard, based on XML continues 
to rise significantly. This language is mainly used in accounting reports. It consists of a set of taxonomies, which define 
different accounting regulations of a specific report. XBRL is becoming a global de facto standard.  XBRL reports are 
created from various sources and are validated at source, so that this is syntactically correct. XBRL represents business 
information, and is multidimensional, and therefore the logical destination is a Data Warehouse (DW). This paper 
proposes to automate the mapping between XBRL, and the Multidimensional data model. In this work the necessary 
structures and its semantic rules are defined. But at the same time, one of the aims of this research is to provide more 
clarity to this complex language, made by and for business users. This research work will improve the interoperability 
among applications (e-government and others projects).  

KEYWORDS 

XBRL (eXtensible Business Reporting Language), XML (eXtensible Markup Language), Taxonomy, XDT (XBRL 
Dimensional Taxonomy), Conceptual Data Model, MDM (Multidimensional Data Model). 

1. INTRODUCTION 

The accounting reports are governed by strict 
regulations, such as the International Financial 
Reporting Standard (IFRS), or the Accounting 
General Plan in Spain. For example, the financial 
statements of credit institutions are specific reports, 
defined by one or more taxonomies, but they have 
fixed structures and meaning. In addition, the 
accounting directives vary with time, resulting in 
versioning or location problems. For example, 
accounting regulations on capital movements are 
based on Basel II (Basel II, 2004), but because of the 
recent financial crisis, these regulations have been 
amended in Basel III (Basel III, 2010). All these 
reports entail that a large number of companies, 
economic and financial institutions have to spend a 
large amount of resources on Information 
Technology (IT). 

There is also a pressing need for these reports to 
be interoperable, figure 1. For example, if you want to discover information about the last financial year of a 
US company, in dollars and euros, this can be obtained from the web page of the company. These data can be 
in HTML. However, financial information as such turnover or profit is obtained from the stock market 

Figure 1. Financial interoperability. 
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supervisor, which in the USA it is the Securities and Exchange Commission (SEC). These data are defined in 
XBRL (http://www.sec.gov/edgar.shtml). The official monetary exchange rate can be obtained through the 
European Central Bank (ECB) (http://www.ecb.de/stats/exchange/eurofxref/html/index.en.html). This data is 
defined in Statistical Data and Metadata Exchange (SDMX) language. In this example there isn’t 
interoperability at this moment. However, there are some interoperability projects, such as e-government 
(http://ec.europa.eu/idabc/en/chapter/5883.html). 

A limitation of XBRL is the size of the document instances. If the report is large there are difficulties to 
process the document instance. Examples of this limit are some reports of the financial statements of loans 
that financial institutions must submit to the supervisor. If these reports come from big financial institutions, 
they are difficult to manage.    

This paper presents a mapping between the XBRL data model, and the Multidimensional Data Model 
(MDM). Our proposal is to automate this process, as shown in figure 2 (Santos, I. et al., May, 2011). A 
document instance is transformed to a XBRL MDM, through the definitions of the XBRL language, and its 

taxonomy. We discuss both models, and the 
necessary structures and its semantic rules are 
defined. In addition, this complex language is 
simplified, and is mapped to a Conceptual 
model. 

In a previous researches some approaches 
about the transformation of XML to other 
formats (Kurtev, I., et al., 2003), (Ogbuje, U., 
2002), (Castro, E. 2004) are analyzed. A recent 
approaches is dedicated to the mapping among 
XBRL and the Relational model (Golfarelli, M., 
et al., 2001). An XML notation of referential 
integrity is proposed (Pakorný, J. 2002). There 
are some papers about the XBRL MDM, that 
they describe the use of dimensions and the 

XBRL language (Snijders, P. 2005). And, the 
papers (Piechocki, M., et al., 2007) and (Felden, 
C., 2007) show that the XBRL is 
multidimensional. 

In the next section, the XBRL language and its data model is described. In sections three and four the 
proposal is shown. In the section third, the XBRL data model is studied and analyzed. And, in section four, 
an approach for mapping the XBRL data model to the MDM is presented. Finally, the section five are 
described some conclusions, and ongoing work. 

2. XBRL LANGUAGE 

Since the bankruptcy of Enron Corporation (December, 2001), supervisors of the stock markets need more 
information, more quickly, without mistakes, with security, and that also easy to analyze. XBRL is an XML-
based standard for financial reporting. Charles Hoffman, an accountant and auditor, in April 1998 proposed 
to automate the exchange of financial information, developing a prototype of financial statements and audit 
programs, defining the bases of XBRL (Engel, P., et al., 2008). These reports are used, for example, to send 
balance sheets between Town Councils, and the Treasury Ministry, or to send results of corporate accounts to 
the Association of Spanish Property and Commercial Registrars in Spain, or to send financial statements to 
the Supervision, and so on. XBRL is being used in most of the world and is expanding rapidly, been used in 
more than half of European countries. Examples of financial institutions are Bank of Spain, National 
Commission of Securities Market of Spain (CNMV), Bank of Portugal, Deutsche Börse, European Bank 
Authority (EBA), in the UK, Companies House, Her Majesty Revenue and Customs (HMRC), in the U.S., 
Board of Governors of the Federal Reserve System (FED), US Securities and Exchange Commission (SEC), 
and other countries as Japan, India, China (Shanghai Stock Exchange (SSE)), and so on. A financial report is 
based on business rules such as IFRS, Basel II (Convention on the law and banking regulation), and others. 

Figure 2. Transformation from a XBRL document instance to 
Multidimensional Data Model. 
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These standards may be international, and/or national and/or local and/or company, or of financial 
institutions. This set of rules can be inherited or overwritten. XBRL models the information, the expression 
and the semantic meaning commonly required in the economic and financial reports. It uses XML syntax and 
related technologies like XML Schema, XLink, XPath and Namespaces to provide semantic meaning 
(Hernández-Ros, I. 2009). 

XBRL semantic information is separated from the application software, and it uses the XML standard, 
extending its definitions to support semantic (Santos, I., et al., May 2011). A report consists of an XBRL 
instance (XML document instance), which is the report itself, and this report has a set of XML Schemas or 
XBRL Schemas, called Discoverable Taxonomy Set (DTS), which specify the economic concepts. Each 
XBRL Schema have roles (linkbases in XBRL language), these roles are: 

Label- is used to give names to concepts defined in different languages. 
Presentation- establishes hierarchical relationships between elements (concepts) defined in a schema. It is 

used as a guide for the presentation, because the concepts have a hierarchy. This hierarchy entails an order 
which is established by the business logic. 

Reference- allows the inclusion of references to legal regulation, no text is included, only its reference.  
Definition- allows the establishment of relationships between concepts, and, they are fixed by the 

business logic.  
Calculation- provides simple relationships of calculation between different elements (concepts). Only 

simple operations are possible, nor formulas or expressions. 
Dimension- allows valid combinations of dimensions. 

Formula -supports 
complex expressions 
based on XPath, which 
can be applied to 
instance documents to 
validate your 
information.  

Rendering- firstly, it 
is embedded in the 
HTML specification, 
and secondly, it is a 

Specified 
Transformations 

registry, so that a report 
would be more 
understandable, but 
without giving incorrect 
data. It isn’t in this 
moment a standard. 

Each XBRL or XML 
Schema may have 0 or 1 
or N roles depending on 
the role type (Santos, I., 

et al., May, 2011).  In this specification a Primary Item in the XBRL data model defines a fact schema, 
without dimensions, in the MDM (Martín Quetglás, G., 2006). (Engel, P., et al., 2008) (Hernández-Ros, I. et 
al., 2006) (Schmehl, K. et al., 2009). For example a primary item can be Asset, but we don’t know if this 
concept, this asset belongs to Equities, a Risk, and so on.  

A document instance shown in figure 3 (in this figure “link:”, and “xbrli” are two different XML 
Schemas), consists of from 1 to n XML Schemas, of from 0 to n roles (in XBRL terminology definition, 
presentation, reference, and so on), of 0 to n references to footnotes (in XBRL language “roleRef”), of 0 to n  

Figure 3. Structure of a XBRL document instance. 
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references among concepts 
in the document (called in 
XBRL “arcroleRef”). 
After, an element among a 
concept (“item”), tuple (a 
set of items arranged in an 
array), a context (it is 
explained later), unit (for 
example euros, dollars…), 
and references to footnote 
role, but it can have from 
0 to n elements. 

In summary, a XBRL 
document instance 
consists of a header with 
the XML Schemas 
referenced, its roles 
associated, the set of 
dimensions grouped by 
context, and the items. For 
each item in the document 

instance the dimensions and the primary item are 
associated. 

The context contains information about a fact 
or set of facts (figure 4). From the point of view 
the MDM, it contains the dimensions of this fact 
or group of facts. A context belongs to an entity 
or financial institution, for a period, a meaning 
for the business (segment), and a scenario (we 
will explain below). 

 In the next section the XBRL data model is 
explained through an easy example. 

3. XBRL DATA MODEL 

In this section, a specific XBRL report is 
analyzed. This report is the 6610, Public Sector 

Consolidated Balance (Bank of 
Spain, 2008). The template is 
displayed in figure 5, but not 
completely, due to the lack of space. 
We can see the concepts (items, or 
rows, primary items in XBRL 
language). The columns are 
dimensions and dimension attributes, 
different contexts, in XBRL 
language.  This report consists of 
concepts and dimensions. However, 
all features of XBRL are not used in 
this report but, it can be a good 
starting point. 

In a graphic model, we have a 
cube of four dimensions, as shown in 

Figure 4. Context in a XBRL document instance.  

Figure 6. Graphic design of the 6610 report. 

Figure 5. 6610 report, it is not complete. 
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figure 6. A primary item defines a concept, the concept type, and the measure unit. The context defines the 
set of dimensions of a fact. This report is only for an entity (financial institution), in this example, but, 
obviously, it is necessary to store all entities, because of each institution has to send the same report type. The 
period time dimension is the period of the report, that is to say the publish date. Each month, the financial 
institutions have to send this report to the Supervisor. In this report the period type is the same, however 

these periods in general can be 
distinct, as we discuss. 

As will be seen in next 
section, if the graphic is 
translated to MDM, a 
snowflake model will be 
obtained.  

This example studies, how 
the original report is 
transformed in a 
multidimensional model. In 
this section the XBRL 
language is analyzed. 
However, to summarize, not all 
syntax of the language will be 
analyzed.  

In figure 7 is displayed the 
data model of this report, 
according to the definition of 

the Bank of Spain. The fact 
attributes of this report are in 

the schema “sp-bs-p-FINREP-IS1-SectorConsolidatedBalance” (In XBRL language are the primary items or 
base elements). In “p-FINREP” are defined the set of FINREP concepts of this taxonomy.   In the XML 
document “sp-bs-p-FINREP-rol” the roles and rules are defined. In the XML schema “sp-bs-d-FINREP-
Distribution” the dimensions and its dimension attributes are defined. The total definition is defined in the 
“sp-bs-t-FINREP-IS1-SectorConsolidatedBalance” XML schema. The prefix “sp” means Spain, and the 
prefixes “bs”, and “BoS” mean Bank of Spain. 

A XBRL document instance can be modeled in UML according to figure 3. The XML Schema starts by 
adding the necessary namespaces for this document instance (Santos, I., et al., May, 2011). After, the root 
schema is added. It is in this schema, where the set of XML Schemas is defined (the DTS). This document 
instance has to be validated to this set of XML Schemas.  

The next attribute of the document instance is the context (figure 4). Only 4 contexts have scenarios in 
this example. The scenario shows the specific pairs of dimension and the dimension attribute of business 
logic. A scenario can have from 1 to n pairs, dimension, and dimension attribute. It is possible to go to 
definitions through the XBRL metadata roles referenced in the document instance. In our example it is “sp-
bs-p-FINREP-distribution”. In this document the element with name "DistributionDimension" is obtained 
(figure 7) (Hernández-Ros, I. and et al., 2006).  

The following element in the document instance is the element unit.  The report monetary unit is the 
Euro. If we continue with the document instance the concepts with the facts are found, for example: <ifrs-
gp:CashAndBalancesWithCentralBanks decimals = "-3" contextRef = "Context_Instant" unitRef = 
"EURO">6316000</ifrs-gp:CashAndBalancesWithCentralBanks>. This concept 
“CashAndBalancesWithCentralBanks” has a value or fact of 6,316.0 €. This concept is defined in “ifrs-gp:” 
(figure 7), that it is an XML Schema that belongs to FINREP taxonomy. This concept is also a primary item 
or basic concept. A primary item defines a fact schema, but with measure unit, and type, if it is numeric has 
number of decimals, but this concept (primary item) needs some more, the context, that is to say the 
dimensions, the semantic. The schemas are defined at the beginning of the document instance.  

This report, “IS1_610.xbrl”, depends on the “sp-bs-t-FINREP-IS1-sectorconsolidatedbalance.xsd” XML 
Schema (figure 7).  This schema shows the definition of concepts and resources of this financial statement. 
From this XML Schema or from the document instance the definitions of the concepts are obtained, because 
these documents made references to other documents. The reference data of the concepts are obtained 

Figure 7. Data model of the 6610 report. 
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through the reference roles with an XML associated to XML Schema. For example, the concept 
“CashAndBalancesWithCentralBanks” is referenced in International Financial Reporting Standards (IFRS), 
and in International Accounting Standard (IAS). It is referenced as: “Reference: IFRS; number: 7; paragraph: 
IG31; subparagraph: f”, and “Reference: IAS; number: 30; paragraph: 19; subparagraph: I”. 

From the same XML Schema it is possible to obtain another XML with the label role. This label makes a 
translation into human language or business user language, in this case, English. Then, the concept 
“CashAndBalancesWithCentralBanks” has the label o title “Cash and Balances with Central Banks”.  

The dimensions are seen above. But now, its roles are analyzed. Its definition role is obtained from “sp-
bs-p-FINREP-Distribution” (figure 7), through its associated XML. In the same way, it is possible to obtain 
the dimension attributes of “Distribution”, as “ConsolidatedgroupofCreditInstitutions” and its order, the title 
of the concept (“Consolidated group of Credit Institutions”). 

Another important role is the calculation rule. According to specifications (Engel, P., et al., 2008), the 
calculation rules are used to validate concepts. We can define the calculation rule as: Let 

, , and  where , and . 
Then . 

For example, in the document instance the “AvailableForSaleFinancialAssetsTotal” item satisfies Z. It 
has a value of 4136000. 
But with an attribute 
decimal, that has a value 
of “-3”, that means that 
the value is 4,136.00. In 
every math calculus, Z is 
the value to validate. A1 
and A2 two concepts in 
this document instance, 
with weights (1.0 in this 
case). Then calculation 
rule is Z=A1*1.0+A2*1.0.  
If the calculated Z does 
not have the value of Z, 
the report is not correct. 
The decimal attribute 
must be applied before the 

calculus. However, other arithmetic operations are made through the Formula role. Formula role can validate, 
but with complex operations. Moreover, it can validate among different contexts. 

Continuing with the fact attributes, the role of presentation is analyzed. The structure of the concepts is 
hierarchical. That is to say, each element has an attribute called order, but each concept has a father. An 
example of this structure is shown in figure 8. 

4. XBRL MULTIDIMENSIONAL DATA MODEL 

In this section the mapping from the XBRL data model to MDM is analyzed. The dynamic of the model is 
studied. This section is divided in two subsections. In the first subsection the structure of metadata is 
analyzed, as fact schema, fact attributes, dimensions, dimension attributes, and hierarchies. In the second 
subsection the rules of the schema will be studied. 

4.1 Multidimensional Schema 

In this subsection the document instance is analyzed (figure 5), and how this report can be transformed in to a 
cube. The cube is shown in figure 6, the snowflake is shown in figure 9. This model represents the report of 
our example.  

Figure 8. Hierarchical presentation of the concepts and its order. 
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Firstly, with the 
context, the entity or 
Financial Institution is 
obtained. A report can 
have different contexts, 
from 1..N, and each of 
them has its own entity. 
This is because a report of 
an entity can be divided 
into subdivisions or 
subgroups. Report �� 
Context; Context 
�Entity. 

Secondly, each context 
has a time period. There is 
a period that refers to the 
date of the report (called 
in XBRL language 
absolute period) and it is 
defined also as a context, 
normally no scenario or 
segment, that is to say 
with the entity and  period 
time dimensions. 
Context�PeriodTime. 

Thirdly, a context has 
0 or 1 segment, and each 

segment defines the 
business logic. A segment 
defines a pair dimension, 

dimension attribute. Segment�(Dimension, Dimension attributes). 
Fourthly, each context has from 0 or 1 scenarios. A scenario is equivalent to define from 1 to n 

dimensions with its dimension attribute.  Scenario��(Dimension, Dimension attributes). 
Fifthly, each concept has a name, and a type. The type can be numeric, monetary, character, and so on. 

Moreover, in our model are necessaries two dimensions in the MDM about the concepts, because a concept 
can have 0 or N references, for this reason, two dimensions, as shown in figure 9. A concept in XBRL 
language is a primary item or basic concept, if it defines the data type and period of a fact.  The period type 
in XBRL can be “instant” or "duration". The processor XBRL must verify that the period time of the context 
coincides with the period time of the primary item. Concept�name or ID, type; Concept, primary 
item�Fact_Type, Fact_periodType. 

Sixthly, two new dimensions are for the concept "father". One dimension is related to concepts with 
references, and another to concepts without reference.    

Seventhly, the concepts can be basic concepts (primary items) or dimensions (dimension in the XBRL 
data model) or dimension attributes (members in the XBRL data model), but only one type. Primary 
item�Concept; Dimension�Concept; Dimension attribute�Concept. 

4.2 Rules 

In this subsection the rules that contribute to the semantic of the document instance are studied.  
Firstly, a basic concept or primary item in a context, for a given type of period and an entity, has a unique 

fact. Context, Primary item, Period, Entity � fact. 
Secondly, a report can have multiple versions, but only one version is correct. For example, if a financial 

institution sends a report to the Supervisor, and the Supervisor deems it incorrect, then the financial 

Figure 9. Snowflake model of the 6610 report, with detail. 
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institution must resubmit the same report but with the correct data. Context, Primary item, Period, Entity, 
Version � Fact. 

Thirdly, the concepts are ordered and organized into a hierarchy. Each concept has an attribute for the 
order. Concept�Order. 

Fourthly, each concept has only one father. The report itself is the father of the document instance, as 
displayed in figure 9. Concept � FatherConcept. 

Fifthly, each concept can have references to accounting rules. These rules are used to validate the 
concepts. Let P, Q, and R be predicates, and let accounting_rule(P,Q,R) be a rule, where R is the result of the 

arithmetic operation between P, and Q. And let it be  . Then the rule of semantic 

validation is defined as   . 
Sixthly, each concept in the document instance can have 0 or 1 footnote, but if a concept has a footnote, 

this is unique. They are used to achieve a better understanding of the report. Different concepts in a document 
instance can have the same footnote. In this paper they are not analyzed because there are none in this 6610 
report. Footnote��Concept. 

Seventhly, each concept can have 0 or N labels. The labels are translations from the internal to external 
language. The external language is the language that the business user understands. It can have one, two, or 
more labels (for example, English, French, Spanish, and so on). A concept can have several labels, but a 
concept and a label (language) have only one title: Concept ��Label; Concept, language�Title. However, 
in our report 6610 a concept has only a label: Concept�Label. 

Eighthly, a concept has 0..N references. The references are not the text of the law or regulation. The 
references show the location of the definition of economic concept. 

Ninthly, a hypercube (in the XBRL Data Model) is a constraint that defines the set of dimensions 
permitted or prohibited. 

5. CONCLUSIONS AND FUTURE WORK 

This document should be used to clarify the XBRL data model in a Multidimensional data model, and to map 
both data models. Furthermore, the automation of this mapping is proposed. In general the reports are more 
complex, because this is composed of facts. Each report is a fact, but this fact is composed of other facts, the 
data of the report. Each fact is determined by a basic concept and a set of dimensions. In our example, we 
have the Distribution dimension, one entity, and one period type for the same report. In general, the reports 
contain different data, and these data have different meanings in space and time, but the report has a meaning 
by itself. We go to present a proof of concept of mapping a XBRL report to a RDBMS in both addresses for 
its validation by the XBRL community (Santos, I., et al., September, 2011). However, although a set of rules 
in the transformation is developed, there are some rules and semantic constraints that haven’t been analyzed 
in this paper. In this phase of our research, we have analyzed an example, a report, but our work is ongoing in 
the generalization of the model. The conclusion of this paper is that it is possible to automatize the mapping 
between the XBRL and the MDM, as it is proposed. Therefore, it can help the interoperability among 
different languages and techniques because a business report language is converted to a commonly used 
Conceptual Model that is MDM -, that is to say, in a Data Warehouse. 
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ABSTRACT 

The usability of blogs is growing as a medium for political information. Political blogs have deliberative potential to 
influence citizens to participate in political activities. In Malaysian political scenario, the use of technology has changed 
the way people discuss politics. Blogs are been used by political parties and political supporters as a channel for political 
activism and as a means to get up-to-date information on political issues. This paper reveals findings on the effects of 
political blogs on citizens’ political participation. The outcome of this study is derived from the semi-structured 
interviews with thirteen political bloggers in Malaysia to obtain information on their works in blogs towards giving 
information on politic and attracts the readers to political activism, by understanding the works and experience of 
political bloggers, and the applications used in promoting citizens to participate in political activism through blogs.  

KEYWORDS 

Political blog, citizens, bloggers, political activism, information 

1. INTRODUCTION 

The use of social media as a source for political information is rising, and it has potential as a platform for 
garnering support for political participation. In the recent years, citizens have referred to alternative sources 
for political information, such as Facebook pages, YouTube Channels, Twitter accounts, and political blogs. 
Studies reveal that media have great interest in blogs and blogs are said to be an influential source for news 
and information (Drezner & Farrell, 2004; Dutton & Shepherd, 2006; Pew Internet & American Life, 2005; 
Trammell & Keshelashvili, 2005). Through the reading of information in the Internet, the readers are able to 
get information on politics through the reading of blogs (Rainie and Horrigan, 2007). Blog is defined by 
Herring, et. al., (2004) as frequently modified web pages in which dated entries are listed in reverse 
chronological sequence. Blogs are considered to be a powerful democratization force because on a massive 
scale, it enables communication and collaboration which goes beyond geographical barriers (Hinchcliffe, 
2007). With the increased use of this medium for political information, blogs have moved away from being 
just simple diaries to being valuable sources of political commentary. Blogs are viewed as phenomenological 
social networks of democratic participation (Chambers, 2005) where people create what the people want and 
need, on an equitable basis. Studies have shown political blogs are among the most visited type of blogs 
(Haas, 2005; John & Kaye, 2004) because it is more credible than other sources of information (Johnson and 
Kaye, 2004). Furthermore, political blogs allow politicians an open forum to put forth their ideas and agendas 
(Bichard, 2006). The responses in online news forums may serve both to frame the issues of the day and to 
enhance civic engagement. As a result of increased in information consumption, political knowledge levels 
increase and political knowledge increases lead to political efficiency and consequently in political 
participation (McLeod et al., 1999, Scheufele & Nisbet, 2002, Scheufele et al., 2003). 

In the Malaysia political scenario, the use of technology has changed the way people discuss politics. 
Blogs are been used by political parties and political supporters as a channel for political activism and as a 
means to get up-to-date information on political issues. The control over the mainstream media by 
government is seen as a major factor for emergence of political blogs in Malaysia. The restriction to 
mainstream media has made Malaysia’s newspapers are not uniform in their reporting and usually abstain 
from reporting about activities of the political opposition (Heufers, 2002). At the same time, the online news 
sites are able to publicize information on politics such as to rally supporters for a political program, not 
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available in mainstream media (Chin, 2003; Loo, 2003). It enables the efficient promotion of political options 
and provides individuals with access to a huge amount of up-to-date information by which to make their 
choices (Dahlberg, 2001). For example the 2008 general election, showed changes in Malaysian politics 
where five of the states were won by the opposition party for the first time. The use of the internet is believed 
to be one of the factors that contributed to this unprecedented election result (Maznah 2008). Consequently, 
the enormous use of the Internet by citizens has contributed towards a new way of thinking about politics and 
has helped to resolve the issues associated with a lack of media freedom. Therefore, this paper proposes that 
blogging has the potential to change the way many individuals disseminate and receive political information, 
insights, and opinions. To support this view, the objectives of this paper is focused on the question “How 
does political blogs give effects on citizens’ participation in Malaysia’s political activism”. 

2. METHODOLOGY 

For this study, semi-structured interviews with political bloggers are used as the data collection technique 
because the rich information is required from the experience of bloggers in disseminating information on 
politics and attracting readers to political activism. Interviewees are selected from thirteen political bloggers 
in Malaysia, including political activists, politicians, freelance journalists and supporters of political parties. 
The bloggers whom interviewed were coded as Malaysian Political Blogger (MPB), followed by the number 
of interviewee and the last number was referred to the questions number. The political bloggers who maintain 
blogs are interviewed to understand how their writing influences citizens to participate in political activities. 
The political bloggers selected have developed their own political blogs from 2007 until 2009. In the 
preliminary stage of the blog analysis, bloggers are chose from an ‘A-List’ of bloggers derived from the type 
of information obtained in their blog. An ‘A-list’ blog is defined as a blog that has a high number of 
readerships, resulting in numerous links to the blog and considered amongst the traditional press to be 
agenda-setters (Trammell and Keshelashvili, 2005; Drezner & Farrell, 2004; Kurtz, 2003). The recorded 
interviews with bloggers were conducted within 45 minutes to one hour, to facilitate transcription analysis. 
The interview guide consist of 19 questions which focused on the work of the experiences of bloggers, the 
way that blog can promote citizens’ participation to political activities, the applications used in blog and the 
task of respondents as political bloggers in Malaysia. The result of the blog analysis has revealed categories 
on how political blogs can promote citizen participation in political activities. In this study thematic coding 
were used to enables analysis of the qualitative information. Based on Boyatzis (1998) encoding requires an 
explicit code that may be a list of themes. A theme is a pattern found in qualitative information that described 
aspects in which the researcher is interested. In this study a thematic code were developed from inductive or 
from raw data, which was taken from interviews data from political bloggers.  

3. FINDINGS 

The analysis from the interviews performed with political bloggers has revealed main themes: Blogs 
influencing political participation and categories on how blog can promote citizens’ participation in political 
activities, as follows: 

3.1 Blogs as Tools for Political Engagement and Political Participation: 

The bloggers who participated in this study believed that political information posted in blogs contribute 
significantly in political engagement. There are increasingly demands from citizen to have information on 
political issues and the outcome of obtaining political information in blogs can be shown in the election result 
in 2008. This is confirmed by the Malaysian Prime Minister that the use of new media is the cause of the 
BN’s defeat in five states. This has changed people's thinking when it comes to political campaigns (Berita 
Harian Online, 29th. June 2009). However, the motivations for participation depend on the blogs’ contents. 
Citizens require alternative sources for political information other than news published in mainstream 
newspapers. Therefore, bloggers claim that blog content should present current issues in ways that attract 
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viewers. The advantage of blog is that it provides information on issues attached with video of speeches 
delivered by politicians. Citizens were more encouraged participating in politics with the explanations given 
the politicians presented in the form of video in blog. As quoted from a blogger: 

“The opposition parties have won many seats in main cities where they have large number of political 
blog readers. Whereby in small towns shows less seats belong to them due to the political information can 
only be read through daily newspaper”.(MPB 1:14) 

“The development in internet usage has promote publics’ participation in politic. The Internet and blog 
has encouraged participation of public into politics. Nevertheless, it is depend on the contents and pleasant 
presentation. There are readers give responses they realize the true story of political issues after watching 
political leader speech attached in blog”. (MPB 4:14) 

Another blogger has the same opinion on citizen participation, particularly the effect to young generation 
that has more exposure to the Internet. In Malaysia electoral system, the voting ballots from youngsters is 
categorised as channel 3. The blogger stated the results for the last general election show increased number of 
voters for this channel, which is refer to how a blog has potential to increase the number of younger 
generation voting in an election. 

“The blog participation's effect can be viewed during general election on urban area through channel 3”. 
(MPB 6:13) 

“Articles in blogs give an opportunity for the public to think about the facts on political issues. Blog has 
creates political thinking to public based on the analysis written in articles. By put it up the political news in 
blog, we have played a very significance role in the last general election which effect that BN government 
banned on us”. (MPB 3:13) 

The 2008 general election results also indicate that citizens in urban area who received better internet 
services have led the opposition party to victory. Since urban residences have exposure to political 
information through alternative media, such as blogs, it gives opportunity for political parties to disseminate 
information without bias towards a government viewpoint. In contrast, people who live in rural areas 
received a more limited selection of sources for political information, which mainly consist of information 
from daily newspapers and television news broadcasts. Since blogs serves as an alternative media for 
political information, bloggers believes it influences urban citizens concerning their political engagement. 
The bloggers stated that blogs have that influence by bringing awareness of public on politics and local issues 
to the public.  

“There is no particular indicator for effect (the impact of blogs), but there were changes in awareness of 
public on politics and local issues”. (MPB 6:13) 

“There are groups who were updating news made by bloggers. Blogs effect to public opinion since they 
can influence with the news and pictures posted in articles. It is the shift of political beliefs and thinking of 
young generations, when blog offers facts and figures on political issues. Thus, it makes people have more 
concern and to react to political issues”. (MPB 6:3, 13)  

According to another blogger, the positive effects of blogs on readers are associated with encouraging 
readers to participate in political activities. Blogs have played the role of delivering political information to 
citizens thus, deepening their understanding in politics. The blog’s readers can visit through links to political 
parties websites that contains a party’s details such as their ideologies. Thus, blogs can make readers attached 
to politics with the links provided. 

“Blogs can encourage public to participate in political activities. Public who read blogs can have an 
understanding of political ideology and political movement, given that blogs could deepen understanding 
while delivering information. The public is attracted to blogs because of the speed of information, straight 
forward discussions concerning issues and responsibilities. In my blog, I wrote based on unexplainable facts 
and I allow readers to think (about what has been discussed). Blogs that do not critique have a smaller 
readership”. (MPB 7:11) 

There is an interesting statement from a blogger (who after reading responses from commentators in his 
blog) mentioned about blogs readers who themselves become a political blogger. Some bloggers did well by 
replying to constructive comments made by their blogs readers. Bloggers created chat roll groups to generate 
issues and discussions. After reading articles and political issues posted in blogs, the readers become 
interested in politics and have joins political activities. This is an engagement from reading issues in blogs. 
Consequently, this shows that political blog can encourage citizen to participate in political activities. As the 
blogger stated that: 
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 “There are few of my blog readers who are interested to be bloggers after reading responses from 
commentators. They are also had gained interest in joining political activities in their areas”. (MPB 1:13) 

Another blogger has experienced the same view from blog readers where many of them have become 
interested in politics. This blogger claims that more than twenty people of his blog readers have become a 
political blogger after reading articles posted on a blog: 

“There are blog’s commentators who interested to be a political blogger after they received good 
responds from other bloggers. A part of that, they become interested in reading political articles and news. 
As far as I am concerned, more than 20 readers who visited my blog become political bloggers”. (MPB 1:3) 

There is a significant point shows that political blogs has encouraged readers to have an interest in 
politics. Initially, readers were only reading blogs at their leisure, and then they started to provide comments 
on blog articles. Blogs readers give Short message Services (SMS) and phone calls to bloggers on issues 
published in blogs. At the same time, bloggers have stated that their blogs receive positive responses from 
readers as correlated with the number of hits to blogs. Consequently, reading political issues posted in blogs 
have motivated citizens to seriously become political bloggers themselves. One particular blogger claimed he 
received positive responses from readers and they have participated in many political activities in their areas. 
Thus, it does appear that reading political blog has promoted some citizens to be actively involved in politics.  

“I received good responses from according to blog hits, comments, email, SMS, phone calls and feedback 
from other bloggers. Some readers responded with arguing the facts posted in article especially on sensitive 
issues”. (MPB 3:11) 

3.2 Blogs Strengthen Political Activism Through Building Social Networks: 

Blogs can be an effective social network tool because the applications have allowed communication to be 
sent directly to the target readers. One blogger mentioned that the blogs email sent to readers conveyed 
information about politics directly to people on certain issues. This blogger also claimed that he has a group 
of active followers for his blog. The participants in blogs are actively communicating through giving 
comments, chatting with other bloggers and sending or receiving messages, where rich social relationships 
and communities develop the simplest text-based environments (Baym, 1995; Jones, 1995). Therefore, 
bloggers have developed close relations with their followers by organizing meetings and annual gatherings 
which allows them to get together and to discuss current issues written in blogs. In addition, bloggers can 
exchange ideas on the articles posted in blogs and can then receive direct comment from the readers on how 
to improve the blog. Meetings with supporters have also given them the feeling of belonging, which can 
encourage participation in any other programs associated with political activities. As one blogger said: 

“This blog have its’ own active followers and we have organized the meeting once in two or three 
months. We are able to gather about 50 members for the meeting”. (MPB 1:3) 

Another blogger also claimed that reminder messages were received from blog readers asking for the 
latest news on politics and to update the articles posted blog. This can be seen as evidence that supporters 
have a keen interest in politics from the information posted in blogs. Supporters are also looking forward to 
reading the latest information on politics through blog. 

“There was feedback on the information given in blogs. The readers always ask for the latest news and 
remind us to update this information”. (MPB 2:11) 

Blogs contains mobilizing information which allows bloggers to update information directly from any 
location. One of bloggers revealed that he received assistance from their blog followers during the election 
period. The followers have been provided with equipment and necessary services required at locations where 
access of internet is the major problem. In fact, bloggers have had to go into remote areas for the news but 
they were able to up-date information with the assistance of other bloggers. They post current information 
through sending short message services (SMS) to other bloggers to update information in blogs. Interestingly, 
the followers of these blogs are volunteering to help bloggers update information in blogs. As a blogger 
explains: 

“There were people waiting for us at the location where the news for the blog is made. Sometimes the 
volunteers for the political parties have provided us with the internet access at the place where the by 
election is made. Bloggers who did not have any access with the Internet have contacted the other bloggers 
in town using mobile phones to report the latest political news in their blog”. (MPB 1:3) 
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Another important matter that is emphasized by bloggers is the effort of blog readers to disseminate 
information to the public. The influence of political blogs not only takes place in urban area, but has extended 
to the rural area. The spread of political information is not only focused in areas that have access to the 
Internet, even though the efforts have been made in remote areas that do not have the required facilities, but 
have focused in the rural areas as well. In rural areas blog readers disseminate information to people in the 
rural area by printing out political articles. This situation will become more frequent, especially during the 
election season in which many current political issues will be discussed in public but not yet published in 
mainstream media. Political activists and political supporters who have wide access to the internet become a 
voluntary channel for information gathered from blogs to be distributed to those who do not have the 
facilities (Yeoh, 2008). Updated information from blogs are copied and are then disseminated to remote areas 
to province current knowledge on politics. Some readers have made an effort to link articles in blogs to 
others that have ability to internet access, in order to spread political information. One blogger claimed that 
there were readers who spend do twenty four hours online on his blog to get the latest information: 

“Some of my blog readers have printed articles and distributed them to the public. Other blogs have 
linked articles from this blog and therefore, making it known to readers. There were readers who have 24 
hours access to this blog when there were controversial issues. They got updated news in blogs and this was 
spread it to public. The network between bloggers has reduced the problem of Internet access in rural 
areas”. (MPB 3:3) 

4. DISCUSSION AND CONCLUSION 

From the findings of this research paper, the followings theme categories were developed from the bloggers 
perspectives on how blogs influence citizens concerning political activism: 

Table 1. The categories of findings from political bloggers 

Categories Sub-Categories 

 
 
Blogs as tools for political 
engagement and political 
participation.   
 
 
 
 

• There are increasing numbers of Internet usage and blogs readers 
among citizens. 

• Blogs publish current and updated information on politics.  

• Blogs bring an awareness on politics and local issues 

• Political news in blogs can influence readers with pictures 
attached 

• Blogs deliver speedy information to readers 

• Bloggers received positive responses and feedback from readers 
through blog hits, comments, email, SMS and phone calls 

 
 
 
Blogs Strengthen political activism 
through building Social Networks. 
 

• Blogs have active followers 

• Blogs readers always asking for the latest news and give reminder 
for updating information. 

• Blogs readers give assistance at election locations for updating 
information in blogs. 

• Blogs readers printed articles from blogs and distributed to public. 

 
In order to answer the research question, the findings in Table 1 present categories describing on how 

political blogs influence citizens in their engagement in politics and how political participation can be 
increased through the building of social networks through blogs. The main factors that promote citizens to 
participate in blog activities are due to growth in Internet usage. Youngsters and women are among important 
groups affected by political blogs concerning spreading political information. Youngsters have formed into 
network communities that have similar political ideology to political parties. Bloggers also stress the impacts 
of blogs on women. Blogs are seen as an appropriate medium for political information dissemination to 
women because most of them spend most of their time at home as housewives. With the internet services at 
home, they can access political information via blogs without difficulty. Another reason for citizens to 
choose blogs for political information is that they mistrust information from mainstream newspaper. It is seen 
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that mainstream media publish false and fabricated stories. This is because the government has restricted the 
rights of free speech for political matters and therefore readers believe blogs have more credibility compared 
with other sources of news information (Johnson and Kaye, 2004). The existence of this technology provides 
a new opportunity for the public to participate in giving ideas and sharing political information. For example, 
politicians who become blog writers bring a unique perspective to blogs and this makes readers feels close to 
their community leaders. Overall, the ease accessibility and speed of delivering information gives readers the 
opportunity to communicate through comments, email and chat roll provided in blogs. Therefore, this 
provides a new space for Malaysia citizens to voice their opinions about politics. As a result, this increases 
their interest in politics.  

Web 2.0 applications features such as blogs links, animations, online video, and youtube have attracted 
readers to participate in blog activities. The use of Web 2.0 technology led to millions of views being 
generated. It enables the emergence of social networks among the bloggers and blogs readers. According to 
Dahlgren (2005), the Internet can increase civic dialogue by allowing its audience to talk back and interact 
with both content creators and other content consumers, which could be an important aspect of its influence 
for political activism (Perlmutter, 2008). It was because the applications would allowed blog readers to 
instantly voice and share their opinions. As a blogger mentioned the applications in blog has two-ways 
communication that allows readers to post comments on certain political issues. This provides the alternative 
platform for readers to analyse issues. A blogger mentioned the picture attached in blogs articles has brings 
impact to readers, since it shows as evidence for the information. Bloggers received many comments from 
readers with the pictures attached in news. Another application in Web 2.0 technologies which enable 
attaching pictures to news articles has great impacts to readers. Blogs readers claimed news published with 
pictures and graphs are quite impressive which it failed to do in the mainstream media. They are more 
convinced with the news that shows pictures taken on the scenes. Bloggers claimed pictures attached in blogs 
have increased the hits of readers. He claims pictures posted in blogs show different perspectives compared 
with the news received in mainstream newspaper. In other words, blogs readers are having clear 
understanding of the information published blogs. By doing this, the readers have the opportunity to watch 
the video together reading the political issues in blogs. The videos in blogs have brought great impact to 
readers thus attract them to understand the issues in politics.  

The findings in this study shows political blogs give effects to citizens with strengthens social networking 
towards politics. Bloggers mentioned that political blogs in Malaysia have its own active followers. These 
active followers always read information and political news published in blogs. They always ask for the latest 
information to be published in blogs. Blogs readers were communicating through readers’ forum, chat roll 
and blogs’ comments. Furthermore, in order to develop close relationship with followers, bloggers have 
organized meetings and annual gatherings. These programs allow them to know each other and to discuss 
about current issues and strategies to attract more followers. In other way, the meetings with supporters have 
given them the feeling of belonging, which can attract them to participate in any other programs associate 
with political activities. The other effort of blogs readers to bring more update information is during political 
campaign for election. As one of the bloggers explains, normally blogs readers are waiting for them at the 
locations where the news for the blogs is made. The followers have provided equipments and services needed 
on the location where low access of internet is the main problem. Blogs readers were offering them with the 
Internet access to ensure the news obtained from the election locations can be published in blogs 
immediately. The influence of blogs usage is not only in urban area, but also has extended to rural area. 
Unfortunately, the people in rural areas have experience difficulties to access blogs due to bad internet 
services. An effort has been done by other blogs readers with printed information from political blogs and 
distributes it to others that cannot access it. This situation happens during election period in order to update 
current political information that has not exposed in mainstream media. Consequently, government should 
enhance infrastructure for the internet which make services accessible in rural areas. With the better internet 
services, information on politics can reach to all citizens in country.  

Blog is a new technology that began to be used by traditional media, politicians and politically interested 
citizen as tools for agenda setting. Articles published in blogs help to mobilize opinions and set the agenda 
for politicians. The information posted in blog through critical bloggers’ political analysis, has initiated 
political thinking to citizens. The writings in blogs have help citizens to make judgments on political issues 
based on information received. Furthermore, blogs is being used for the political party and politicians to 
strategize for political mobilization. The various groups of authors of young people and members of political 
parties have express opinions and campaigned under its own political analysis in their respective blogs. As 
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for that reason, blogs’ readers can exchange opinions and give feedback over issues through posting 
comments in blogs. Thus bloggers and readers of blogs have developed connection among each other and 
make them read the contents in blogs regularly. From the Malaysian Political Bloggers’ perspectives, it can 
be conclude that blogs have important rule in Malaysian politics. The applications and information in blogs 
have given significant impacts towards participation of citizens on political discussions that make them 
interested in political activism.   
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ABSTRACT 

One important aspect of electronic government procurement (e-GP) is the assurance of data security that covers 
confidentiality, integrity and authenticity. E-GP stores information related to business, government agencies, procurement 
committee, and especially bidding/tender document. All information must be secured and only accessible by the 
authorized user at an allowed time according to procurement regulation. This paper presents a case study concerning the 
development phases of Indonesian e-GP security system to the PKI implementation at the final phase. Although it has 
followed generally accepted best practice and PKI standards, this e-GP PKI implementation has a contextual 
characteristic due the application requirement, user profile, and compliance to procurement regulation. We also discuss 
the preparation to operate a Government CA for this e-GP PKI with reference to ISO/IEC TR 14516:2002 standard. 
Finally, we provide recommendation for further PKI development from both technical and regulation point of view.  

KEYWORDS 

E-GP; Digital Certificate; Public Key Infrastructure (PKI); ISO/IEC TR 14516:2002. 

1. INTRODUCTION 

Procurement of goods and services is an important activity and required by all government agencies. The 
progress of information and communication technology (ICT) is currently encouraging a shift from 
traditional procurement to electronic (e-procurement) paradigm. E-procurement, which use the internet 
technology platform and web services, can improve the performance of goverment agencies with efficient 
transaction cost, better decisions and obtain other value-added, such as improving the organization image and 
overall government budget saving [Panayiotou et al, 2003].  

E-GP has a unique characteristic when compared to other types of e-government services. Many e-
government services, such as electronic identification, issuance of passport, driving licenses, tax payments, 
and other administrative services are one-to-one relationships between the goverment and individual based 
society. E-procurement is different because it involves many parties including the government agencies, 
procurement committe, providers of goods and services, and banks. E-procurement also requires cross-
sectors coordination, unlike other sectoral e-government services in general. Based on characteristics, e-
procurement is considered as one of the government initiatives which effectively provide tangible results in 
the context of transparency and efficient government procurement process [Magrini, 2005]. 

E-GP security becomes a crucial issue, when implemented on Internet. Internet was originally designed to 
facilitate its user an easy communication and transactions, but not for security purpose. Therefore, the rapid 
growth of internet usage is followed by information security issues, since there is no direct contact between 
the parties conducting electronic transaction or information exchanges through the internet. To address this 
problem, Public Key Infrastructure (PKI) has become an effective security solution.       

Since 2008, the Indonesian government has developed the national e-GP application (hereinafter referred 
to as SPSE, short for “Sistem Pengadaan barang/jasa pemerintah Secara Elektronik”). Gradually, SPSE has 
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been equipped with security features. These features start from an acces control mechanism using username 
and password, file encryption systems, and currently being developed, the use of Certificate Authority (CA) 
and digital certificates. 

This paper presents a case study concerning the evolution of security features and PKI implementation for 
securing the SPSE. The remainder of this article is organized as follows. In section 2, we will discuss about 
PKI concept, implementation and standard. Section 3 will present the overview of related cases on PKI 
implementation for e-government in several countries. Section 4 describe the evolving security feature of 
SPSE to the development of PKI system in progress. In section 5, we discuss about the uniqueness of SPSE 
PKI and its compliance with PKI standard and best practices, and also the related regulation issues. Finally, 
we conclude this study in section 6 with a brief recommendation.Clearly explain the nature of the problem, 
previous work, purpose, and contribution of the paper. 

2. PKI CONCEPT, IMPLEMENTATION AND STANDARD 

The public key cryptography development is the biggest revolution in cryptography history [Stalling, 2004]. 
The concept of public key cryptography begins with two difficult problems faced by symmetric cryptography 
when cryptography is no longer dominated by the government but it also is used extensively by commercial 
and private. The problems are the key distribution and the need for digital signature. The public key 
algorithm relies on a key for encryption and a different yet related key for decryption. This algorithm has 
important characteristic, in whitch it is computationally impossible to reveal the decryption key although we 
know the algorithm and the encryption key. Another characteristic is the two related keys (pair) can also be 
exchange for encryption and decryption for particular purpose. 

In the implementation of public key cryptography, Younglove [2001] defines PKI as the use of two 
digital keys related mathematically, having the properties that (i) one key can be used to encrypt a message 
that can only be decrypted using the other key, and (ii) even though one key is known, it is computationally 
infeasible to discover the other key. These keys can be used for authentication, encryption or digitally signing 
electronic data. A Simple PKI starts from a Certificate Authority (CA), a software package operated in a high 
security area by a trusted party to issuance of X.509v3 digital certificates. A digital certificate is an electronic 
data structure that binds the public key values to identify information about the subject listed and it is 
digitally signed by the issuing CA. 

According to Hunt [2001], PKI provides the core framework for a wide variety of components, 
applications, policies and practices to combine and achieve the three principal security functions (integrity, 
authentication and non-repudiation). A PKI is a combination of hardware and software products, policies and 
procedures. It provides the basic security required for secured communications so that users who do not 
recognize one another or are widely distributed, are able to communicate securely through a chain of trust. 
Similar to Younglove, Hunt also mentions that digital certificates serves as a vital component in the PKI 
infrastructure as it acts as ‘digital passports’ by binding the user’s digital signature to his/her public key. 
Moreover, Guo et al [2005] define PKI as a framework for the management of public keys and certificates 
which is responsible for issuing, maintaining, and revoking public key certificates over insecure networks, 
particularly the Internet. A PKI permits users of such networks to exchange data through the use of a public 
and private key pair that is obtained and shared through a trusted authority. 

Meanwhile, Zhong [2010] describes the PKI architecture in Figure 1. An entity is an end user of PKI 
products or services, such as a person, an organization, a device such as a router or a switch, or a process 
running on a computer. A CA is a trusted entity responsible for issuing and managing digital certificates. A 
CA issues certificates, specifies the validity period of a certificate, and revokes a certificate as required by 
publishing CRLs. A registration authority (RA) is an extended part of a CA or an independent authority. An 
RA can implement functions including identity authentication, CRL management, key pair generation and 
key pair backup. A PKI repository includes a Lightweight Directory Access Protocol (LDAP) server and 
some common databases that stores and manages information like certificate requests, certificates, keys, 
CRLs and logs while providing a simple query function.  

When implementing a PKI, an organization can either operate its own CA or use the services of 
commercial CA [Younglove, 2001]. While the principles of PKI are the same, there are currently two major 
commercial implementation models which depend upon who the CA is. Private CA is a first model where a 
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Figure 1. PKI Architecture [Zhong, 2010]

vendor sells a complete PKI system to an organization which then becomes its own CA. Examples include 
RSA Keon, IBM Secureway Trust Authority, Baltimore Unicert and Entrust PKI. The second model is Public 
CA, where certificates are purchased from a public CA organisation as required. The most common example 
of this approach is VeriSign. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Levi and Caglayan [2000] explained two PKI certificate standards: X.509 based on ISO/ITU-T and non 

X.509. Several examples of aplication using X.509 certificate are Privacy Enhanced Mail (PEM), Secure 
Electronic Transaction (SET), dan Secure/Multipurpose Internet Mail Extensions (S/MIME) are. Others such 
as Pretty Good Privacy (PGP), Simple PKI (SPKI), Simple Distributed Security Infrastructure (SDSI), and 
Domain Name System SECurity extensions (DNSSEC) are examples of aplication using the non X.509 
certificate.  The latest details on X.509 and CRLs implementation standard can be seen in [Cooper et al, 
2008]. While the use of LDAP for certificate repository and distribution services generally refer to 
[Sermersheim, 2006].  

There are two cryptographic algorithms which play a role in PKI implementation, namely the asymmetric 
algorithm for encryption and hash function algorithm. Rivest Shamir Adleman (RSA) is a common algorithm 
used for encryption and Secure Hash Algorithm (SHA) serves as its hash function. National Institute for 
Standard and Tecnology (NIST) from US Department of Commerce recommends for the PKI systems will 
use 2048 bit RSA and 256 bit SHA after December 31, 2010 [Baker et al, 2009]. 

3. RELATED CASES 

This section discusses the PKI implementation in United States, Japan, Romania, Malaysia, India and South 
Korea. United States is the first and most advanced country for PKI implementation. For commercial 
implementation, RSA is the one vendor that offers a PKI application and hardware package [Vacca, 2004]. 
Meanwhile Verisign (www.verisign.com) dan Entrust (www.entrust.com) are two public CAs with fairly 
broad range of businesses. They offer various products of digital certificates and PKI services for business, 
banking and non-government entities. Aside from that, they also supports e-government applications. US 
Department of Defense (DoD) launched the External CA (ECA) program which approves Verisign and 
IdenTrust as a sub-ordinate CA rooted to US DoD Root CA [DISA, 2011]. Both Verisign and IdenTrust issue 
ECA certificate for certain people with an interest for e-government services in US DoD. 

Meanwhile, in Japan [Miyakawa et al, 2008], there are three government PKI systems, namely: 
Government PKI (GPKI), Local Government PKI (LGPKI) and Jumin PKI (JPKI). GPKI built to provide 
integrity service of digital documents exchanged between government and citizens via the internet. LGPKI a 
PKI system for local governments, while JPKI is provided for public services for citizens. Each of these three 
PKI systems is a bridge for other CA in its domain. For interoperability between them, each LGPKI and JPKI 
uses mutual cross certificate issued by GPKI. 

In Romania [Vatra, 2010], several government agencies that have implemented PKI solution is the 
Ministry of Public Finances, Ministry of Internal Affairs, and the Romanian DoD. To maximize the exchange 

IADIS International Conference on Internet Technologies & Society 2011

111



of documents, all government PKI domains must be connected. Therefore, the bridge CA (BCA) trust model 
was proposed for a flexible inter-connection which refer to several cases such as the U.S. FBCA, European 
Bridge CA (EBCA), and DFN-PKI in Germany. There are two PKI domains in a proposed model: 
government PKI for public administration and non-government PKI for private. Each area has a root CA 
certificate that will be cross-national with a bridge CA (RO-BCA). Within the scope of its area, each root CA 
will implement the hierarchy model. For the needs of interoperability with other countries in Europe, RO-
BCA will connect to EBCA by cross-certificate. 

PKI Development in Malaysia started since the enforcement of Digital Signature Act (DSA) in 1997 
[Azrul, 2009]. Two quite dominant licensed public CAs in Malaysia are Trustgate (www.msctrustgate.com) 
which has been operating since 1999 and Digicert (www.digicert.com.my) which has been in operation since 
1998. Digicert’s technology refers to Europe and offer its smart card based products to retail market. 
Meanwhile, Trustgate affiliates with Verisign and focuses on corporate market. Each public CA become a 
root CA without any an inter-CA bridge scheme. The Malaysian government only acts as a regulator. Various 
e-government applications such as e-Perolehan, e-Filling, and individual authentication system called My-
Kad, are fully supported by existing public CAs. 

Unlike Malaysia, the Indian government does not only act as a regulator [Oberoi, 2009]. Based on the 
Information Technology Act in 2000, Indian Ministry of Communications and IT (MCIT) established the 
Office of the Controller of Certifying Authorities (CCA), which plays a role as the national root CA. All 
operating public CAs in India must obtain a license from CCA and hierarchically rooted to the CCA. Various 
applications of e-Government in India has utilize the services of licensed public CA. 

In South Korean [Kang, 2009], the beginning of PKI development was based on  three laws: Digital 
Signature Law in 1999, Electronic Trade Basic Law in 1999 and Digital Goverment Law in 2001. Similar to 
India, the South Korean government implemented a hierarchical PKI model at state level. National policy 
making for authentication and licensed CA management are the responsibility of Ministry of Public 
Administration and Security (MOPAS). While the role of national Root CA and issuing certificate for the CA 
carried out by Korean Infomation Security Agency (KISA). All CAs, both licensed commercial CAs and 
CAs at various government agencies are rooted to the Root CA in KISA. 

Base on several cases, it can be concluded that the PKI implementation by government can be done 
internally or utilizing the licensed commercial CA. However, the PKI implementation in a several countries 
certainly has adequate legal basis for regulation. Next section will describe the development phases of SPSE 
security feature to the PKI implementation in progress. 

4. CASE STUDY OF SPSE DEVELOPMENT 

4.1 Background and Reference of Regulation 

SPSE development refers to a number of regulations: Presidential Decree 80/2003 on Guidelines for 
Government Procurement of Goods/Services, Presidential Instruction 3/2003 on National Policy and Strategy 
for e-Government Development, Presidential Instruction 5/2003 on Economic Policy During and After 
Coorporation Program with IMF, Presidential Instruction 5/2004 on Acceleration of Corruption Eradication, 
and Electronic Information and Transaction Act 11/2008. SPSE development is also in line with the 
establishment of e-procurement as one of national priority programmes by National ICT Council [Detiknas, 
2010]. Moreover, Presiden Regulation 54/2010 (which replaces Presidential Decree 80/2003) has forces all 
government agencies implement e-GP in 2012 at the latest [BHKH LKPP, 2010].   

Based on experience since the enforcement of the Presidential Decree 80/2003, the efficiency of 
government spending would be achieved if it meets three factors: transparent procurement process, large 
number of participants (vendors and suppliers), and fair competition. Therefore, since 2008, Indonesian 
government has attempted to build SPSE as a solution for efficiency and effectiveness of government 
spending. SPSE should apply interoperability aspect and data security to enhance transparency and 
accountability. 
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Figure 3. Web Interface of SPSE

4.2 SPSE 

Indonesian government through the authority for government procurement policy (hereinafter referred to as 
LKPP, short for “Lembaga Kebijakan Pengadaan barang/jasa Pemerintah”) has developed SPSE. The 
applications is developed as open source software and does not depend on the specific vendor platform. 
Figure 2 describes SPSE architecture and Figure 3 shows a web interface of SPSE. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
In further development, the use of SPSE expanded with the participation and cooperation with various 

parties to form the e-GP services (hereinafter referred to as LPSE, short for Layanan Pengadaan Barang/Jasa 
Secara Elektonik) in various institutions. LPSE is a government agency unit which operates the SPSE. Until 
June 2011, it is recorded that there are 196 LPSE spread in 31 provinces, serving 215 government agencies 
throughout Indonesia. The total number of SPSE users amount to as many as 42,843 people, with details as 
follows: 31,928 registered participants (vendors or providers of goods/services), 9,878 persons of 
procurement committees, and 1,037 officials representing government agencies to sign a procurement 
contract (hereinafter referred to as PPK, short for Pejabat Pembuat Komitmen) [LKPP, 2011]. 

4.3 Evolution of SPSE Security System 

In general, since 2008 until now, the SPSE security development has been done in three phases, as described 
below. 
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Figure 2. Architecture of SPSE
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Figure 4. Cryptographic Protocol applied to Apendo 
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4.3.1 First Phase 

SPSE has implemented a layered security solution including firewall hardware, proxy server, and access 
control using an username and password. Set permissions have also been applied. However, ICT 
development has shown that using only password is not enough to secure an application. SPSE security 
solutions in this phase is only answer to an access control problem. They have not been able to anticipate the 
aspects of confidentiality, integrity and data authenticity, also compliance with procurement regulations. 

4.3.2 Second Phase 

Follow up the SPSE security problem which could not yet be solved, the LKPP involves the Indonesian 
government authority for cryptography (hereinafter referred to as Lemsaneg, short for Lembaga Sandi 
Negara) to enhance SPSE security. They develop special application for securing a bidding document in 
SPSE (hereinafter referred to as Apendo, short for Aplikasi Pengamanan Dokumen) which implements 
cryptographic protocols. Implementation of cryptography in Apendo includes the use of Lemsaneg propietary 
block cipher based symmetric algorithm 128 bits, asymmetric algorithm RSA 2048 bits, and hash function 
MD5. Symmetric algorithm is used to encrypt and decrypt a bidding data/files. RSA is used to encrypt and 
decrypt a transmitted symmetric encryption key, and MD5 is used to confirm an integrity of submitted 
data/file. Figure 4 describes the cryptographic protocol applied to Apendo and Figure 5 shows user interface 
of Apendo. Apendo consist of two types, namely Apendo for Participant (AfP) and Apendo for Committee 
(AfC). AfP is used by SPSE Participant during the bidding process and serves as a tool only to encrypt a 
bidding document while AfC is used by Procurement Committee as a tool only to decrypt it. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

When the Participant go to online auction through SPSE, they will access the website using username and 
password obtained after they have completed physical registration and verification in LPSE. SPSE then 
display the public key belongs to auction package and Participant electronic identity are automatically 
generated by the system. The Participants then manually “copy and paste” the public key and digital identity 
to AfP for encryption process (copy and paste processes is marked by a striped arrow in Figure 4). According 
to protocol, AfP will create an encrypted bidding package. The Participant then manually upload (copy and 
paste) the package to SPSE website. This “copy and paste” process is also performed by the Committee when 
moving a private key and encrypted bidding package from the SPSE website to AfC for decryption process.  
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Figure 5. User Interface of Apendo

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
This SPSE security system with Apendo has been running until now. With Apendo, critical needs of 

SPSE related to data security assurance can be met.  From confidentiality aspect, security of auction data can 
be guaranteed and the data only accessible by authorized committee and on the scheduled auction time. The 
authenticity of data and sender also guaranteed by using digital identity. In addition, data integrity in transit 
can also be maintained by using hash function. 

However, the implementation of SPSE with Apendo during 2009 to 2010 was still having some problems. 
Due to Apendo being stand-alone application and is not directly connected (online) to SPSE, user’s mistake 
when conducting “copy and paste” of some crucial data such as public/private key and digital identity is 
concluded as a dominant cause of the problem. In addition to the human error factor in the use of 
applications, the implementation of SPSE in one LPSE is not yet integrated with SPSE in other LPSE. 
Participants must register and be verified again if they wish to participate in an auction in different LPSE. 
This is certainly not efficient and does not answer the need of an e-procurement interoperability aspect. 
Therefore, in the next phase, LKPP and Lemsaneg improve the SPSE security by developing the use of 
digital certificates and PKI system. 

4.3.3 Third Phase 

In 2010, Lemsaneg and LKPP developed SPSE ver 3.0-CA which will implement the PKI system. This 
version of SPSE will be tested in 2011. This PKI for SPSE ver 3.0-CA uses a "single CA plus RAs" model 
[Perlman, 1999], with architecture as shown in Figure 6.  
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The role and function of the CA is run by Lemsaneg while RA’s role is performed by each LPSE. The 
end user of this PKI system are the PPK, the Committee and Participants. In RA, there are three entities 
namely Admin PPE, Admin Agency and the Verificator. Admin PPE is the entity that approves the Admin 
Agency and the Verificator. The Admin Agency is responsible for verifying and approving the existence of 
the PPK and the Committee, while the Verificator will verify and approve the existence of Participants. With 
this model, Participant register and are verified only once by RA in any LPSE. Then, by using digital 
certificates issued by CA, the Participants can participate in the auction in another SPSE, without having to 
re-registration and re-verification. 

In order to secure SPSE ver 3.0-CA, the PKI processes such as public-private key generation, CSR 
process, document signing, and encryption/decryption are done automatically by using the special application 
for securing communication and document (hereinafter referred to as Spamkodok, short for Sistem 
Pengamanan Komunikasi dan Dokumen). Spamkodok is the latest development of Apendo client 
application. It has primary function for securing file exchange on the SPSE by utilizing digital certificates 
X.509v.3 standard, especially in terms of user authentication, data and key encryption. Some fundamental 
changes from Apendo version to Spamkodok are summarized in Table 1. By Using Spamkodok, most of PKI 
processes will be done automatically, online, transparently and also with minimum intervention from the 
user. This will make it easier for users to secure their transactions with SPSE and also to avoid misuse. 

Table 1. Evolution from Apendo to Spamkodok 

Aspects SPSE+ Apendo  
SPSE ver3.0-CA  
+ Spamkodok  

Certificate management N/A CA and RA 
Data authenticity Related to digital ID and 

username/ password  
Digital certificate 

User authentication Digital ID and 
username/password 

Digital certificate 

Document encryption process Off-line On-line 
Document download/ upload Manual, copy and paste Automatically 

5. DISCUSSION 

5.1 Contextual of SPSE PKI Implementation 

As discussed in the previous section, the concept of PKI is carried out in the third phase. In third phase, it is 
defines the existence of CA and RA, digital certificates, and the relying party (end entities) in accordance 
with the general concept of PKI. CP/CPS (certification policy/certification practices statement) documents as 
the administrative requirements for PKI application has also been prepared. However, the implementation of 
SPSE PKI is specific when compared with PKI best practice as summarized in Table 2.  

Table 2. Comparison between SPSE PKI and Best Practices 

Aspects PKI-SPSE Best Practice 
Public/private key generation By user, using Spamkodok Generally not different  
Private key management Embedded in Spamkodok and 

is under the user’s 
responsibility  

Generally not different, but in 
some case, CA also stores a 
private key for backup 

Certificate validation Automatically and transparent 
by Spamkodok 

User can validate manually 

Existence of certificate Embedded and transparent in 
Spamkodok 

User can check a certificate 
visually 

File encryption  Lemsaneg propietary 
algorithm  

Standard algorithm 

Publication of  Certificate dan 
CRLs  

Limited publication on SPSE 
website 

Using LDAP based public 
directory 
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In general, this difference influenced by the definition of application requirements, analysis of SPSE user 
profile and compliance with laws and regulations, particularly the Presidential Decree 80/2003, Presidential 
Regulation 54/2010 and Electronic Information and Transaction Act 11/2008. Since the use of SPSE is 
mandatory and its users differ in their educational backgrounds and in their understanding of ICT, the PKI 
application is also designed for the convenience and comfort of its users without ignoring the security aspect. 

5.2 Compliance to PKI Standard 

The compliance of the various SPSE PKI technical aspects with PKI standards are summarized in the Table 
5. The referenced standards used in SPSE are the international standards, because Indonesia does not have 
adequate national standards. According to Table 3, only the implementation aspect of the certificate 
repository and the use of symmetric algorithm that do not follow the standard. Implementation of the 
repository does not need to use LDAP based public directory because it fits the needs of simple and limited 
certificates and CRLs publication on SPSE website. While the use of 128 bits block cipher based Lemsaneg 
proprietary algorithm is caused by non-technical consideration according to common policy of both 
Lemsaneg and LKPP.  

Conformity of SPSE PKI technical specifications with standards is merely an "unilateral claim" from 
Lemsaneg and LKPP as the system developers. Although the SPSE is a mandatory e-government services, 
prospective users should ideally have a basic reference for the trust and recognize the quality of that system. 
Therefore, there should be a mechanism or the involvement of competent and impartial third parties in order 
to objectively ensure the overall SPSE PKI system quality in accordance with the claimed specifications. 
Another way is to widely publish the source code of SPSE and Spamkodok. It is expected that there will be 
an "open and objectively evaluation" of the claimed system and public can also participate to make further 
system improvements. 

Table 3. SPSE PKI Compliance With Standards 

Aspects Standard PKI SPSE 
Digital certificate  X.509 v3 RFC 5280 [Cooper et al, 2008] Yes 
CRLs RFC 5280 [Cooper et al, 2008] Yes 
Certificate Validation OCSP RFC 2560 [Myers et al, 1999] Yes 
Certificate Repository  LDAP  RFC 4511 [Sermersheim, 2006] No 
CP/CPS  RFC 3647 [Chokani et al, 1999] Yes 
Private key storage PKCS#5 [RSA Lab, 2006] & PKCS#8 v2.0 PBE [RSA Lab, 1993] Yes 
Symmetric Encryption AES 256 [NIST, 2001] No 
Asymmetric Encryption RSA 1024 & RSA 2048 [Barker, 2009] Yes 
Hash Function MD5 & SHA 256 [Barker, 2009] Yes 
Random generator ANSI X9.31 using AES 256 [Keller, 2005] Yes 
Cryptographic modules FIPS 140-1 level 3 [NIST, 2002] Yes 

5.3 Compliance to ISO/IEC TR 14516 

In PKI systems, the existence of CA as the Trusted Third Party is a crucial factor. Referring to [ISO/IEC, 
2002], the effective CA needs to consider a number of general aspects. Table 6 summarizes the aspects and 
readiness checklist of Lemsaneg in relation to its role as the CA for SPSE PKI.  

Although it is different as discussed previously, the PKI implementation for SPSE ver 3.0-CA has been 
relatively considered from the second to seventh aspects. In relation to the second aspect, Lemsaneg as CA is 
clearly going to provide a service of issuance and revocation of certificates to SPSE users. Meanwhile, the 
third and fourth aspects refer to the internal readiness of Lemsaneg organization for CA operational 
management which has been approved and recommended by LKPP. For the seventh aspect, the preparation 
of CP/CPS document has reached the finalization step and will be published on the trial process. Likewise, 
the fifth and sixth aspects have also been noted, as discussed earlier.  

The eighth, tenth and eleventh aspects are a conditions which can be observed and measured when the 
SPSE PKI system has been implemented in real environment. Regarding the independent arbitration 
involvement in the ninth aspect, Lemsaneg and LKPP did not prepare a specific policy and this should be the 
next priority.  
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Table 4. Lemsaneg Readiness Checklist as a CA 

# Aspects Readiness Checklist 

1 Operates within a legal framework which is consistent among the 
participating entities 

- 

2 Offers a range of services, with minimum services clearly defined √ 
3 Having defined policies, particularly a public security policy √ 

4 Managed and operated in a secure and reliable manner, based on an 
information security management system and trustworthy IT systems 

√ 

5 Conforms to national and international standards, where applicable only international 
standards 

6 Follows an accepted best code of practice √ 

7 Publishes practice statements √ 

8 Records and archive all evidence relevant to their services not yet measured 
9 Allow for independent arbitration, without compromising security not yet established 
10 Independent and impartial in its operation, (e.g. accreditation rules) not yet measured 
11 Assumes responsibility of liability within defined limits for availability 

and quality of service 
not yet measured 

5.4 Regulation Issue of CAs Services 

The legal frame work aspect of CA effectivity (the first aspect in Table 4), is an issue which has become an 
obstacle in the PKI development in Indonesia. Since 2008, Indonesia has enacted Electronic Information and 
Transaction (EIT) Act. The EIT Act also regulates the operation of electronic certification (official terms for 
CA in context of PKI system) [Setneg RI, 2008]. However, the CA arrangement in the Act was limited and 
general. For instance, the EIT Act defines the legal status of domestic CAs only in a broad sense. The EIT 
Act delegates a more detailed arrangement of CA in a government regulations for EIT operation.  

Until now, the preparation of such goverment regulation is still in progress. The draft government 
regulation has defined, among others, the existence of Government CA [Kemkominfo, 2011]. Government 
CA refers to CA services held by government agencies which are accredited by, supervised by, and rooted to 
the CA Board of Supervisor. Furthermore, the detailed arrangements concerning the CA accreditation, CA 
supervision, and CA Board of Supervisor presence are delegated in the Regulation of Minister of 
Communication and Informatic (MCI). Interestingly, in 2006 (before the EIT Act enactment), the MCI has 
issued a regulation regarding Guidelines for CA Operation in Indonesia [Kemkominfo29, 2006] and 
regulation regarding CA Board of Supervisor [Kemkominfo30, 2006]. But both of these MCI regulation will 
certainly be revised in accordance with the EIT Act and the draft government regulation for EIT Operation.  

SPSE PKI implementation does not wait for the availability of the complete regulation. However, when 
the regulations have been enacted completely, what should be anticipated is how SPSE PKI has been formed 
in line with the regulations. This alignment should be done in such a way without having to inhibit or even 
cease the SPSE operation. This requires intensive coordination between Lemsaneg and LKPP as a SPSE 
developer, with MCI as an authority for ICT policy making. When there is no regulation to serve as the basis 
for its implementation, the operation of SPSE PKI will indeed provide benefits. SPSE PKI can be an 
empirical model that will become the reference in the preparation of regulations on PKI and CA services. 

6. CONCLUSION AND RECOMMENDATIONS 

SPSE PKI development has attempted to adjust to the theories, international standards and generally accepted 
best practices. However, based on analysis on the application requirements and compliance to procurement 
regulations, SPSE PKI has a contextual characteristic. 

The use of SPSE PKI by its users is mandatory. However, to effectively play the role as a professional 
Government CA, Lemsaneg needs to consider the CA effectiveness aspects which refers to widely 
recognized applicable standards and best practices such as ISO/IEC TR14516. This is important for two 
reasons. First, the successful SPSE PKI implementation will become a model for the next PKI 
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implementation for various e-government applications in Indonesia. The second is that the successful SPSE 
PKI can also be an appropriate reference in various regulations on PKI and CA services. 

Finally, to anticipate and spur further PKI development, the Indonesian government needs to immediately 
complete and enact regulations and policies and also establish standards in cryptography and ICT security. In 
the context of SPSE PKI, an intensive coordination between Lemsaneg, LKPP, and MCI is required, so that 
the synchronization between SPSE PKI with various draft regulations can be well materialized without 
having to delay or even cease the SPSE operation. 
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ABSTRACT 

The purpose of this study is to explore the relevance of behavioral economics for Customer Relationship Management 
(CRM) implementation. Findings from a case study showed that behavioral economic theories such as the X-Efficiency 
theory, Maximization theory and the theory of Bounded Rationality can expand our understanding of success and failure 
in CRM implementation. Our conclusion is that behavioral economics is relevant for our understanding of CRM 
implementation because it brings in knowledge about the irrational aspect of users’ behavior. 
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1. INTRODUCTION 

Customer orientation is the key to success in any business today. Building lasting customer relationship is a 
competitive advantage to most companies. While these facts seem simple, companies around the world have 
struggled with it. According to a study by Preslan (2003), only 16 percent of Customer Relationship 
Management (CRM) projects provide real reportable business return on investment. In a related study of the 
43 percent of respondents who claimed to have achieved success in their CRM projects, only half of this 
group was able to cite solid details about returns (Preslan & Keltz, 2004). An estimated 12 percent of projects 
fail to go live at all. Researches have been undertaken in the field of CRM success or failure, resulting in a 
common set of critical success factors (Foss, Stone, & Ekinci, 2008; King & Burgess, 2008; Radcliffe, 2001; 
Trkman, 2010). While critical success factors are extensively discussed within information systems, these 
studies do not appear to focus on how to ensure that a supposedly well-designed CRM system actually gets 
adopted by users, and used to fulfill its purpose.  

If the use of a CRM system is to provide competitive advantage, the organization must ensure that the 
system is used properly. Without users, no data will find its way into the system, and no information will be 
delivered. Any successful information system implementation must consider how to integrate the users into 
the system in a fashion that minimizes user resistance and maximizes user adoption. According to Lee et al. 
(2003), human behavior is an important factor for the implementation of information systems, yet it remains 
one that is poorly understood in that context.  

In order to expand our understanding of the users’ behavior, we suggest studying CRM implementation 
through the lens of behavioral economics. The main focus in behavioral economics is that humans are 
rationally bounded. According to Simon (1978), Bounded Rationality stems from the idea that all humans are 
limited by their access to information, the cognitive abilities of their minds and the timeframe available for 
making decisions. Any CRM implementation requires organizational change, and any organizational change 
requires employees to change their accustomed behavioral patterns (Cohen & Dickens, 2002; Graham, 2008; 
Hammer, 2004). Thus, it is difficult to properly consider a CRM implementation without considering the 
irrational aspect of human behavior. Moreover, by including behavioral economics, companies may increase 
the success of CRM implementation and, as a consequence, strengthen their competitive advantage. 

IADIS International Conference on Internet Technologies & Society 2011

121



The purpose of this paper is to explore the relevance of behavioral economics for CRM implementation. 
The first section of this paper starts with a review of behavioral economic theories, followed by some 
assumptions about the relevance of behavioral economic for CRM implementation. Then, results from a case 
study are presented. The final section discusses the insight that behavioral economics give when trying to 
understand CRM implementation. 

2. BEHAVIORAL ECONOMICS 

The X-Efficiency theory of Leibenstein (1978) is derived from the view that efficiency in the form of effort 
and performance varies across individuals, organizations or industries. The basic postulates of the theory are 
that imperfect markets, incomplete contracts, discretionary effort, Bounded Rationality and inert areas all 
impact the potential efficiencies of organizations. As these elements are different from the acknowledged 
allocative efficiencies, Leibenstein chose the name X-Efficiency to indicate the poor understanding of these 
aspects’ importance. The inert areas  in Leibenstein’s (1978) X-Efficiency theory are basically the innate 
resistances of humans to move out of their comfort zones. At any time of anyone’s lifetime, one may reach 
plateaus of confidence and comfort where there often seems to be little or no incentive to move forward. 
These inert areas are the product of the social and professional environment surrounding the individual, and 
in order for any personal change to occur, this environment needs influence. According to Leibenstein 
(1978), a certain build-up of inertia will be needed to get any new process going, before people have moved 
sufficiently outside their previous inert areas towards established new ones. These inert areas of 
Leibenstein’s (1978) X-Efficiency theory may help us to understand why so many CRM implementation 
initiatives fail, as individuals, when given the opportunity to improve, will not necessarily do so – the reason 
being the initial perceived cost of the improvement.  

Maximization is basically about maximizing individual input. In behavioral economic terms this is 
usually referring to effort related to output (Akerlof & Kranton, 2000; Sen, 1997). The assumption is that 
individuals prefer to do as little as possible for maximum return. If a certain effort gets a certain reward, and 
an increase in effort only gets a smaller percentage increase in reward than the increased effort should 
indicate, if all things were equal, then the individual will reduce effort to the point where it is felt that the 
reward is in compliance with the effort. Further, the maximization theorem is usually believed to describe a 
natural behavior in humans. It is, however, possible that people tend to selectively maximize when the other 
costs associated are not so apparent, or are low enough to tolerate.  As CRM systems are about increasing 
output for both organizations and employees, the CRM implementation may be viewed as a maximization 
enabler or enhancer.  

Irrational behavior of individuals and organizations is assumed to be the norm. This is the basic tenet of 
the Bounded Rationality theorem. Bias, peer/group pressures, perceptual illusions, inert areas – they all 
explain why people act as they do socially and professionally, as well as their willingness and ability to 
change (Akerlof & Kranton, 2000; Frantz, 2004; Leibenstein, 1978). This also implies that, in order for a new 
system to be successfully implemented, aspects that influence irrational behavior should be considered as 
part of the project. Bounded Rationality is, in Leibenstein’s (1978) X-Efficiency theory, viewed as a 
consequence of pressure. This pressure is further divided into external and internal, the external being market 
competition – competition from peers, competing organizations, and such like – the internal being the 
consequence of the duality of the individual’s psychology – the super-ego and the id (Frantz, 2004). Given 
that CRM systems are also about sharing information between employees, management and departments of 
an organization, thereby tearing down some of the traditional organizational information silos, CRM systems 
may both intensify and lessen these pressures, depending on whether or not the behavioral economics theory 
has been consciously considered in the project. 

One question that arises is whether it is wise to rely on people’s intrinsic motivation, or if it might be best 
to institute other external motivation stimuli in order to influence people to adopt new CRM systems. Such 
motivational stimuli would need to consider both the personal and the organizational levels, as employees, 
typically, will be averse to change (Garvin & Roberto, 2005) and organizations need to consider how to 
implement the change at all levels of the organization (Hammer, 2004). One way of enhancing intrinsic 
motivation may be to consider employees’ emotions (McGrath, 2006), perhaps by increasing their status 
through considering their advice and input. The organizational level is more strategic, and needs to consider 
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cultural perspectives and inter-personal relations (Garvin & Roberto, 2005), as well as direct fiscal rewards 
and setting the frame for the personal motivation level. If, as theory indicates, people have a tendency to 
maximize effort in relation to output, it would follow that a system designed to improve on a user’s ability to 
do less for more (improve on the maximization tendency) would have no problem in being adopted by that 
user. 

2.1 Assumptions 

The X-Efficiency theory by Leibenstein (1978) states that people are as efficient as their surrounding 
environment and their own continuous battle between the super-ego and the id allows them to be, and that 
people, in varying degrees, tend to maximize output over input (compensation vs. effort). Thus, it should be 
possible to give a group a strong incentive to be enthusiastic and positive about the system, or process, thus 
enhancing the system’s chances of overall success.  In the light of these arguments, the following is assumed 
about the X-Efficiency and CRM implementation: Users are only efficient within the boundaries given by the 
environment. 

The theory of Bounded Rationality claims that the irrational behavior of people and organizations is the 
norm. A well-implemented CRM system may alleviate the effects of this through acting as a process enabler 
or supporter – defining the steps of the process and guiding the decisions the individuals need to make in 
customer relations. Thus, paying attention to the potential for irrational decision-making when implementing 
a CRM system will aid in its ultimate success, while failure to do so may be to invite less-than-optimum 
efficiency in the organization’s customer relations, and/or a potential degree of failure of the CRM 
implementation itself. If a user is to a certain degree rational, any system with the explicit aim of assisting the 
user in becoming more efficient should be welcomed. If, however, the barriers of use are too high, or 
expected return on effort too low, the user may stop acting rationally and start using the system in ways it 
was not designed to be used. The following is assumed about Bounded Rationality and CRM 
implementation: Users are only rational within a certain boundary, and if pushed beyond these boundaries 
they will start giving irrational, knee-jerk, responses to stimuli. 

3. METHOD 

To investigate the extent to which our assumptions was correct, it was decided to apply qualitative methods 
to allow for sufficient gathering of relevant information. The qualitative method chosen for the study was to 
undertake a case study of a selection of CRM project experts. According to Yin (1994, p. 13), a case study is 
an empirical inquiry that: “(a) investigates a contemporary phenomenon within its real-life context, especially 
when (b) the boundaries between phenomenon and context are not clearly evident.” In addition, Dooley 
(2002, p. 336) emphasizes that a major strength of a case study is the ability to use multiple sources and 
techniques and, as a consequence, adds a third element to Yin’s definition: (c) “and in which multiple sources 
of evidence are used.” Because it is difficult to separate the object (user behavior) to be studied from its 
context (boundaries), we found that a case study was an appropriate research strategy to use. The rationale 
for this choice is also that case studies are suitable for investigating up-to-date processes or the behaviors of 
others, which happen in their real-life context but are little known (Amaratunga, Baldry, Sarsha, & Newton, 
2002). It was decided to undertake a single-case design which is most often used to confirm or challenge an 
existing theory (Yin, 1994).  

The project analyzed was the implementation of a CRM system at the sales organization of a company 
that imports and markets cars in Norway. This project entailed implementing a CRM system with all local 
dealers, as well as the main office. The project was run by a professional team of experienced project 
managers and CRM consultants from 2008 to 2010. The preliminary phase of the project consisted of 
mapping the needs of all stakeholders, management, middle management and users. In order to create a 
positive spin on the change process, a preliminary motivational campaign was launched. One of the chief 
project managers in this project was interviewed. Further, a sales director at one of the affected subsidiaries 
was interviewed. To follow up on the experiences made in this project, a selection of CRM consultants were 
interviewed to establish whether the experiences could also be relevant for other situations. 
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4. FINDINGS 

This following section starts with reproducing some of the main comments from the interview with the chief 
project manager: 

• “A system needs natural, sensible routines/ processes to generate usable data” 
• “However much work you put into ensuring that users will act as planned and use the system as 

intended, they will most likely not give ‘a damn’, and keep on acting the way they always have done.” 
• “The projects usually enter a ‘frustration phase’, where things ‘kind of’ work, but not really the way 

the users want them to.” 
• “Users have an innate skepticism towards new systems and new ways of working; even when 

trained, they try to recreate their old ways of working.” 
• “Innate behavior, walking where they always have [referring to the public park scenario, where the 

walkways do not fit with the behavioral habits of pedestrians].” 
While these responses give a picture of a somewhat frustrated project manager, it supports the claims 

about inert areas from Leibenstein’s (1978) X-Efficiency theory. It is difficult to move people out of their 
comfort zone, and when they have been sufficiently rattled to start using the new system, there is a phase 
where things still may fall apart, and the users may fall back to the old way of doing things. Here are some 
further statements from the interview with the chief project manager: 

• “Anything implemented must immediately be seen as easy, logical, with immediate ‘wins’ or 
‘rewards’.” 

• “It needs to involve the complete organization, not just sales and management.” 
• “(CRM used for) Market positioning, thus supports all the organizational positions and business 

strategy.” 
The comment about “immediate wins” demonstrates that the chief project manager has moved into the 

territory of prospect theory. Human behavior is often such that immediate gains are given a disproportionate 
importance over future gains (Jones & Racklin, 2006). In this case, the system needed to be immediately seen 
as a time-saving tool for the users, and make it easy for them to complete a sale.  

• “There need to be ‘good enough’ reasons to implement the system.” 
• “Frequent updates of users of progress and process changes.” 
• “Users (sales personnel) think only of their own benefits – often short-term.” 
As indicated, users may show a great deal of resistance if the decision to implement such systems is felt 

to be only management driven. There are indications in the literature that users may, in such cases, turn to 
irrational behavior (McGrath, 2006) – using the system in ways it was not meant to be used, or simply 
neglecting to use the system. If users feel included in the process changes, it may to some extent alleviate this 
effect. However, in a large project, such inclusion becomes difficult, so it is probably impossible to negate 
such effects completely. This is, to some extent, seen in one of the sales departments analyzed in the next 
interview. 

To examine whether the experiences of the project manager were supported by the users of the system, an 
interview was undertaken with a sales director at one of the company’s largest dealers in Norway. The initial 
response at this office was that attitudes towards the system were overwhelmingly positive, and it was 
claimed that most users felt that their work had become much simpler after the implementation. However, 
into the interview, there were some indications that not everything was quite as simple: 

• “Some users feel they have to work more than before.” 
• “Nobody from this office was given the opportunity to participate in a pre-project.” 
• “Reporting feels difficult; the more complex reports, the more difficult it gets.” 
• “Even after 1 or 2 years some users still don’t feel comfortable using the system.” 
• “There are too many ‘little things’ to remember.” 
• “The training took place too far in advance of implementation.” 
• “The use of ‘super-users’ helped, but some superusers were not sufficiently motivated to truly learn 

the system, and thus were of limited assistance. Still, they helped keep the focus on the implementation 
together with the initial internal motivational campaign.” 

As indicated by these statements, the system has brought about a change that not all users feel 
comfortable with. It is felt that they did not get enough of a say in the preliminary phase, even though their 
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concerns were eventually addressed later in the project. Further, there was an issue with training and 
motivation, as some users report feeling uncomfortable with the system even after 1–2 years of use; that 
training was completed before the system was implemented; and that the selection of the power users (super-
users in Norwegian terminology) was not performed adequately. The role these users were supposed to have 
had was as local support and motivators for the other users, and this became difficult when the selected users 
were not properly motivated themselves. 

According to the sales director, some users had a negative attitude towards the system. This was 
demonstrated by preferring to “keep using post-its”, and they showed a negative attitude no matter what 
system was implemented. They were also the ones used to quick fixes, quick sells, and notoriously difficult 
to change. It was further stated by the users that: 

• “As long as the employee has a horizon of 3 to 4 years, they tend to see the value in using the 
system, and are able to justify the effort of using it, but some still only see the short-term, and repeatedly 
enter only a bare minimum of data.”  

• “The employees seems to need to feel secure in the system in order to use it; the complexity of an 
integrated system made this a challenge – it tends to freeze for a while when accessing different systems from 
the central CRM system – the user then needs to be certain that it will start responding again in order to avoid 
duplicate registration; something that wasn’t really easy when sitting with a client about to buy a car.” 

• “Users tend to forget details about the systems usage; this is countered by regular local user forums 
put together with different participants in order to discuss the system and learn from each other.” 

These statements, of selective behavior according to short-term/long-term views, insecurities when under 
pressure related to the systems functionality and stability, forgetfulness, and technological skepticism, all 
would seem to support the tenets of Bounded Rationality (Simon, 1978) and X-Efficiency (Leibenstein, 
1978). When focused only on the short-term gains, a user will tend to enter as little data as possible, since the 
user does not expect it to matter whether the customer data is accessible later on. This is probably situational 
dependent on the user: the example given by the director was of older users facing retirement, but it would be 
logical to extend this to those in the process of being laid-off by their employer.  

Further interviews were conducted with CRM experts who had the role of project manager and CRM 
consultant. Some of the more important issues from these interviews are now presented: 

• “Usually, the reason for implementing the CRM system has been initiated by management, but is 
often due to disgruntled employees demanding a better system” 

• “In one case, management was involved at all times. They struggled with minimal gathering of data 
from users; the process was managed in a very top-down fashion.” 

Overall, these two comments seem to indicate that, if the users are on board with the decision to 
implement a system from the very beginning, it becomes easier to implement. Here are some more comments 
from the CRM experts: 

• “The project was challenged by many internal political issues; power struggles between 
organizations/departments: the system-owners of the previous system did not want to give up the old system 
and worked directly against the implementation of the new system. The internal project manager was “weak” 
and not able to stand up to a powerful internal IT department. This IT department had pushed for a new 
system, but was unprepared for the amount of work such a project entailed. Resources were not made 
available when needed; deliveries were delayed.” 

• “In another project, the users had taken the initiative for acquiring a new system, and were thus very 
motivated. This made for a very smooth implementation, as there was no internal resistance [to the system 
implementation].” 

• “In general, people see the value of implementing the system, but sometimes struggle to learn how 
to use it.” 

• “In the cases where users are not satisfied, it is usually due to the system being ‘oversold’ internally 
– that is, the management has made promises the system is unable to deliver on, or the users simply do not 
understand how the system is intended to function. Additionally, some users lack interest in learning new 
systems.” 

Another general experience worth mentioning is the importance of educating the users as close to the 
implementation as possible, as the users will forget too much otherwise. It is important to get the users 
involved in the process, but not to expect them to help too much in the implementation – they will expect a 
ready-to-use system and will, in the preliminary phase before implementation, mainly look out for their own 
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needs together with those of their immediate peers. Other departments will not be prioritized, so it might be a 
good idea to get input from a selection of users from different departments.  

The project managers mentioned that there were often tendencies to enter false data into the systems in 
order to improve on the user’s ranking within the system. They further agreed that, while top-management 
support is essential, all projects were more likely to be successful if the users were onboard with 
management, thus reducing resistance to change. The main findings from these interviews are, firstly, 
motivational incentives are necessary in order to prepare users for change, as well as keeping the users 
interested in the system. This is usually done by offering rewards for data-entry, but needs consistent follow-
up by management to avoid false registrations. Secondly, users tend to enter data to improve their standing 
within a group; such data are not always correct. Users of a CRM system can thus be said to show clear signs 
of bounded rational behavior, as they respond to the pressures of their peers and management by entering 
false data. Thirdly, training, education and monitoring of users need to be a constant process in order to 
alleviate the effects of Bounded Rationality and X-Efficiency. Finally, there needs to be acceptance of the 
fact that, in larger projects, there will be some people who are resistant to change, and that these people need 
to be managed in order to reduce their potential to have a negative impact on the implementation. 

5. DISCUSSION 

The purpose of the present study was to explore the relevance of behavioral economics for CRM 
implementation. Two assumptions were made from a literature review of relevant behavioral economic 
theories. Implications for the first assumption: Users are only efficient within the boundaries given by the 
environment. Results from the case study show that if attention is paid to explaining to the users the potential 
short- and long-term benefits of the implementation, this motivates them to learn and use the system as 
intended. Further, keeping a focus on training and educating users, as well as monitoring the use and keeping 
the motivational campaigns going, ensuring that the system keeps being used, will further help the CRM 
system achieve these effects. However, the CRM system in itself will not achieve this, if it is simply 
implemented and the users are left to their own devices. Findings from the case study appear to support the 
first assumption. 

Implications for the second assumption: Users are only rational within a certain boundary, and, if pushed 
beyond these boundaries, they will start giving irrational, knee-jerk, responses to stimuli. Results from the 
case study show that the implementation of a CRM system is often understood by the users as undertaken in 
order to generate more income, both for the user and the organization, and, when supported by motivational 
stimuli, this becomes even more apparent. However, some users struggle with accepting technological 
change and, as the findings indicate, will tend to neglect using the system. Further, there were indications of 
deliberate misuse of the system, and our opinion is that this was more an effect of X-Efficiency theory and 
not related to barriers of use, although the misuse of the system cannot be claimed to be a sign of rational 
behavior. These findings support the second assumption. 

As indicated from the case study findings, it is not enough to just implement the system, train the users, 
and to then lean back, expecting profit margins to rise. It is necessary to approach the implementation of such 
systems from all levels, giving proper attention to each aspect of the organization. When acknowledging 
users’ behavior as an important element, it is possible to affect this behavior in a direction desirable for the 
adoption of the system. Further, when it is recognized that the system actually makes a difference in the 
users’ work, it is to some extent a reinforcing factor in users’ rational behavior, as long as the pressures 
affecting such behavior is not too strong. When these pressures are felt to be overpowering, the system’s 
value to the organization is lessened – as the entry of false data proves. However, if these pressures can be 
managed “just right”, the system should be able to increase the users’ efficiency, increase their output in 
relation to effort, and thus achieve a reduction in organizational X-Inefficiencies as well.  

According to Bounded Rationality theory, the role of attribute substitution, cognitive biases and 
perceptual illusions  in adopting CRM systems cannot be ignored (Koumakhov, 2009). These are important 
parts of the Bounded Rationality theorem, and thus play a part in all processes involving change. However, 
the present case study did not find proof of cognitive biases, as there was no measure of the cognitive skills 
of the users in the project. However, the responses pertaining to a felt increase in workload post-
implementation indicate that perceptual illusions may be at work. This can further be construed as indications 
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of cognitive bias in that there is a discrepancy between what the real situation was before implementation and 
the imagined situation that is currently used for comparison. 

6. CONCLUSION 

This paper has explored the topic of CRM implementations seen through a lens of behavioral economics. The 
case study has demonstrated that behavioral economic theories such as X-Efficiency theory, Maximization 
theory and the theory of Bounded Rationality are relevant for understanding the implementation of CRM 
systems. However, the findings in this study do not significantly depart from established knowledge; rather, 
they add certain elements of understanding to the research field of CRM implementations. Further, the study 
brings some new dimensions to the ongoing discussion of to what extent to include users in the early phases 
of a project. Additionally, it gives some new light on why some implementations still fail, even after several 
years of published research into what makes for successful implementation projects.  
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ABSTRACT 

Medical industries have brought Information Technology in their systems for both patients and medical staffs with the 
numerous benefits of IT. The applications of pervasive healthcare services have high requirements for wireless and 
mobile networks, such as secure information exchange, reliable remote control, confidential data storage, effective 
mobility management rapid emergency response, and continuous monitoring of a patient’s medical conditions. Several 
vulnerabilities and security requirements related to the mobile device should be considered prior to the implementation of 
mobile services in the hospital environment, since the risks of mobile device are not different from those of personal 
computer. Due to the invisible feature of mobile signals, hackers have easier access to hospital networks than wired 
network systems. This leads to several security incidents unless security protocols are well implemented. In this paper, 
user authentication and authorization procedures will applied as a featured component at each level of the healthcare 
system architecture to build a trusted and secure M-health systems in the hospital environment. 

KEYWORDS 

M-health system, U-health System, Mobile device, Wireless network, Security, Authentication 

1. INTRODUCTION 

Our society is rapidly moving toward the old aging society. The rapid changes to the old aging society give a 
new chance to build new market and industry. With mobile devices and sensor nodes, ubiquitous computing 
technologies enable to have better healthcare management with wireless and wired. To implement this, new 
paradigm is required and U-computing technologies and existing medical technologies should be combined 
properly to balance considering service efficiency, accuracy and clinical significance. This combination 
technology is called Ubiquitous health, and it is highlighted that U-health makes quality of life better and rich 
as it removes spatial constraints that medical treatments are only possible in hospitals, by joining a living 
space and a medical treatment together. For example, a remote diagnosis is a core service of U-health 
implemented between hospitals and households. Any vulnerability of security may cause a leakage of the 
personal information. Therefore, security protocols should be prepared prior to the implementation of U-
health. However, this remarkable technology can be nothing without security. If security and privacy 
problems occur, personal data will be exposed to danger. The owner of personal information will also suffer 
from hackers due and malicious attackers [1]. For this reason, the Department of Health and Human Services 
(HHS) in the United States has recently issued “an interim final rule regulating when and how patients must 
be notified if their healthcare information has been exposed in a security breach by hospitals, physician 
offices and other healthcare organizations.”. Security concern has also been focused upon the private patient 
information with sharing among interconnected hospitals. Secure access of electronic healthcare records 
(EHR) which may be scattered across healthcare units has been considered. Electronic or mobile healthcare 
networks are established by connecting general practitioners, hospitals and national/private medical centers. 
However, in traditional healthcare systems, the stored health information in a healthcare center is usually 
accessible only to authorized healthcare personnel of that of center [2].  

For every healthcare center, there are separate systems to record patients' health information. The use of 
mobile healthcare devices also allows the exploration of use within the promotion of healthy lifestyles, the 
prevention and treatment of major diseases, all within the setting of the home environment. Implementation 
of mobile healthcare devices requires the support of healthcare providers at a national level to ensure that a 
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robust infrastructure is in place, allowing full interoperability to be supported. To support this activity, it may 
be prudent to study the implementation of mobile solutions in a range of other sectors. On the basis of above 
issues, at the beginning of this paper, related studies with E-health security mechanism will be introduced to 
compose a secure M-health architecture. Secondly, identity authentication procedures on each network and 
application layer of the M-health service will be focused. Lastly, a security assessment will be conducted to 
prove the improvements of proposed security mechanism.  

2. RELATED WORKS 

In the real world, information related with healthcare service is very confidential and sensitive; divided 
security mechanism is required for mutual security. There have been many studies with regards to the secure 
health informatics. In general, some well-known techniques used tools such as firewall, traffic analysis and 
honey-pots can be used for the protection of sensible information from non-authorized attacks. On top of 
authentication, the system determines a set of actions performed by the user which is called authorization [3]. 
Also, healthcare experts increasingly require medical data delivered in real time to support their decision 
making process. The adoption of mobile devices allows this process to take place concurrently. Olla surveyed 
that “In the future Mobile Health (M-Health) applications will take advantage of technological advances such 
as nanotechnology, device miniature, device convergence, high-speed mobile networks, and advanced 
medical sensors.” in his article [4]. Wei Tounsi proposed securing the communication of home health care 
system based on RFID sensor network especially for evaluation of key exchange protocols for resource-
constrained devices [5]. 

3. PROPOSED SECURITY MECHANISM  

M-health may bring unlimited convenience to customers and staffs in hospitals. However, security 
vulnerabilities can be found and would be used by attacker. Security issues may result in a loss of data or 
leakage of personal information unless hospital information systems are designed with security mechanism. 
However, it is easy to commit a mistake that many organizations neglect security parts as security features do 
not generate any visual profit for them. Here, we define two types of vulnerabilities on a mobile phone as 
follows. New medical paradigm ‘U-Health (Ubiquitous-Health) system’ generation has dawned. U-health 
system indicates medical services that provide health management services “at anytime and anywhere” using 
wire and wireless network technologies. Remote consultation or prescription, for instance, can be 
accomplished through the web-based PCs, PDAs or smart phones. To implement U-health system, the 
consideration of security mechanisms and some issues should be made as follows. Access control should be 
implemented to classify user’s authorization. However, access control cannot protect critical data from attack 
by internal users. For this reason, multiple authorizations based on level can be employed to deploy the 
access control. Wi-Fi Protected Access (WPA) is the most well-known wireless security protocol which 
resolves weakness of Wired Equivalent Privacy (WEP) using Temporal Key Integrity Protocol (TKIP) 
encryption. Moreover, wireless access points must have their firmware updated to support new WPA 
information element. Electromagnetic compatibility should be considered to achieve at high level of system 
availability. To sum up, it is an obvious fact that well-organized security plan can prevent the expected 
problems in advance before they happen. It also means they can save money, time and man-power for a 
recovery after security incidents. Therefore, security parts in organizations should be valued high priority. 
EHR systems have two main security concerns: transmission and access. Transmission security refers to the 
healthcare delivery organization’s ability to ensure that transmitted data is safe from potential security threats 
an route, and access security refers to the healthcare delivery organization’s ability to ensure that system 
access is granted only to appropriate individuals. Transmission security concerns typically arise during 
wireless network implementation. The Wired Equivalent Privacy (WEP) protocol was designed to provide  
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Figure 1. Basic concept of Ubiquitous Healthcare System 

the same level of privacy as a wired network, but due to security concerns over the WEP standard, experts 
continue to debate whether WEP alone is sufficient for HIPAA transmission security. Consequently, the 
healthcare delivery organization should use a combination of WEP and other security protocols for wireless 
networks. Authentication and privacy protection, in order to avoid such potential security breaches, the 
existing HealthAgents architecture should consider some generic security requirements. The HIPPA (Health 
Insurance Portability and Accountability Act) privacy and security regulations are two crucial provisions in 
the protection of healthcare privacy. Privacy regulations create a principle to assure that patients have more 
control over their health information and set limits on the use and disclosure of health information. The 
security regulations stipulate the provisions which implemented to guard data integrity, confidentiality, and 
availability. Undoubtedly, the cryptographic mechanisms are well defined to provide suitable solutions. Wei-
Bin proposed a cryptographic key management solution for HIPAA Privacy and security regulations [6]. At 
the initial phase of U-health system, M-health system is designed as an enhancement of E-health supported 
by wireless EMR access. Mobile devices may assist the medical services with its portable, user-friendly and 
multi- functional feature, but it has additional vulnerabilities as well. To overcome the additional 
vulnerabilities, wireless security architecture should be designed as an essential requirement for wireless 
EMR access. Especially, patient privacy concerns take on one more importance in HIS environment. The 
information must be secured permanently, either when being just transmitted or stored in databases. 
Therefore, Healthcare environment should be considered as a privacy and security threats in the electronic 
and mobile healthcare environments is essential. We should focus on the possible threats and solutions as 
follows. 

- User anonymity 
- Message privacy 
- Message confidentiality 
- User authentication and authorization 
- Replay attacks 
- Confidentiality  
- Integrity  
- Availability 
We will treat and propose authentication methods based on network and application respectively.  
A. Authentication based on Network 
As a first step of security, well-organized authentication processes based on network should be prepared 

against various threats especially for wireless networks which can be more vulnerable owing to its invisible 
feature. In recent years, hospitals also employ wireless communication systems as other enterprises, and the 
hospitals maintain many personal details for the medical purpose such as patient’s medical history. However, 
not many hospitals are aware of the security issues because their working process is mainly focused on 
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emergency than security. This may result in a security incident like information leakage. Therefore, we will 
firstly propose a suitable wireless security mechanism for the hospital. To begin with, the organizational 
characteristics of the hospital should be analyzed before selecting the wireless mechanism. With mobile 
devices in HIS, the staff will be able to access EMR systems to view or update patient’s medical records. The 
staffs are usually permanent users rather than one-time users. It means that they are suitable to use a digital 
certificate rather than using an ID and Password, which are more vulnerable to be compromised for network 
access. To utilize Digital certificate, the Extensible Authentication Protocol (EAP) can be selected. EAP was 
initially designed for Point to Point Protocol (PPP), and then it became the wireless user authentication 
protocol in IEEE 802.1x. EAP is also an encapsulation protocol which is compatible with various links and 
authentication methods [7]. Table 1 describes the EAP authentication methods. As shown in table 1, there are 
four methods which offer mutual security levels. To select the best method, compatibility with the hospital 
environment should be analyzed.  

Table 1. Description of EAP  

Method Description and security 
EAP-MD5 Challenge-based password / Weak security 
EAP-TLS Certificate-based two way authentication/ Very high security 

EAP-TTLS 
Server authentication using certificate 
Client authentication using password 

/ High security 

EAP-PEAP 
Server authentication using certificate 

Client authentication using EAP 
/ High security 

 
B. Authentication based on Application 
Users must be authenticated by web-based authentication system for accessing to EMR despite the user 

establishes connection to the network through network authentication. The security guidance is republished 
by HIPAA in USA, report advises using two-factor authentication. The usual authentications based on 
challenge-response handshake, session key agreement during the authentication process and secure 
communication with a session key enabling confidential communication. In the mechanism we proposed, 
data transmission between mobile device and web-based authentication server is implemented by SSL 
channel for security. SSL channel automatically generates and exchanges keys. In general, symmetric 
cryptography implemented by OpenSSL is chosen for cryptographic primitive because that public key 
scheme decrypts at speeds more than the maximum 100 times slower than symmetric key scheme. Symmetric 
key ciphers have a problem which is termed as an incipient key distribution issue, but it is solvable. The 
solution of incipient key distribution issue is related to the process of new staff activation in HIS. At 
supplying a mobile device for new staff, administrator must set a randomly generated value for a secret key 
up to the mobile device and the web-based authentication server. AES 128-bits version was chosen for 
encryption algorithm due to its decryption performance at speed. The 128-bit AES perform better than the 
192-bit and 256-bit version of DES or of AES [8]. For help of understanding the scheme in authentication 
based on application, following user authentication scenario presented in Figure 3. Here, we describe in detail 
the application based authorization scenario. To prevent unauthorized user access, user verification and 
identification are required. 

Step I: When a user tries to access the mobile device, a pseudo-code is requested for verifying the user. 
After verification, the user must prove their identity for accessing the application.  

Step II: In the mobile device, User identification (ID and PW) is separately encoded to hash values. In 
this mechanism, the purpose of encoding through hash functions is a precautionary measure for preventing 
unauthorized or accidental disclosure of user identification. The hashed ID and PW are separately encrypted 
again. At the moment, the default key, set by the administrator, is used. Next, the encrypted user information 
is forwarded to the Web-based authentication server. In fact, the encrypted user identification is encrypted 
once more in the network layer before sending. The authentication related to network layer is omitted in this 
section due to the network authentication already being mentioned previously. 
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Figure 2. Process of EAP-TLS with WPA2 in a wireless communication network 

Step III: The web-based authentication server decrypts C(id) first and checks the session for the user. 
Sessions for each user can be distinguished by H(id). For understanding the initial scenario for authentication, 
we assume that the session for the user is not created yet. After session checking fails, the server decrypts 
C(pw) according to the identification and authentication module. The server authenticates by matching the 
encrypted hash value (hashed ID and PW) with user information in the trust list of the server. The user 
information in the trust list is also encoded by hash functions to match the ID and PW. If authentication is 
successfully processed, the server replies with a message R (athen_succ) “Authentication Success” with an 
encrypted random number for a new secret key. At the moment of encryption, the new secret key(n) is 
encrypted with the (k+1). When the server encrypts to send to a mobile, the value of the secret key is always 
increased by one from the original value. The mobile, in turn, expects the key with the increased value. The 
feature is to prevent the cipher text-comparing attack by the avalanche effect that is evident if, a small change 
in either the key or the plaintext causes a drastic change in the cipher text. The server creates a 10 minute 
session for the user. This expiration period of the session can be extended if the user maintains the 
connection.  

Step IV:  The mobile device takes the result of authentication and decrypts a new secret key by an 
increased value of k which forms (k+1). The new secret key is stored instead of the used secret key. The 
application in mobile device accepts the user access to the application, and displays the result of 
authentication and Graphic User-interface. 

Step V:  When the user attempts to send a query to the database, the query and ID are separately 
encrypted. Remember that only H(id) is needed for checking the session of this user. Then, the mobile device 
sends the encrypted H(id) as well the encrypted query to the web-based authentication server. 

Step VI: The web-based authentication server decrypts C(id) first and checks the session. In the case of 
the session confirmation succeeding, the server automatically decrypts and forwards the query to the database. 
This feature reduces the workload on the communication channel. While the query is being sent, H(id) is 
concurrently transmitted. If the session expired, the server replies the message (R(sess_exp)) “Session 
expired” to the mobile agent and requires a user identification (username and password) again.  
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Figure 3. Authentication Process 

Step VII: The database firstly checks the requestor’s security level by H(id). The requestor’s role and 
security level must be appropriate to access the resources requested. If authentication is confirmed, database 
searches and replies to the request for sufficient response. The H(id)  is again sent with the response. 

Step VIII:  The server should determine who the requestor of the response is. It can be achieved by H(id) 
included in the response. After then, the server encrypts a response by an increased secret key (n+1), and 
sends the status of the query R(q_succ),  and the encrypted result of query. 

Step IX: The mobile checks the status of query first. If the query is successfully processed, the status is 
R(q_succ). Finally, the mobile device decrypts the response by the expected secret key which has been 
increased (n+1) and displays the result to the user. 

As mentioned above, the authorization scheme based on encryption algorithm should be considered both 
computation costs and communications cost such as number of operations and number of messages. 

4. SECURITY ANALYSES 

As a last step, proposed multi-layer security mechanism is assessed by comparison to fragile security 
mechanism which can often be used in real industries. The contents are categorized as below. In terms of 
mutual security, the use of ID and password for access to EMR database can be vulnerable. While, 
authentication using the digital certificate will prevent illegal access even if unauthorized person obtain the 
user’s ID and password in the proposed mechanism. Also, each individual or groups will be assigned 
different authorization for access to DB based on their role. In addition, the proposed mechanism employs 
multiple encryption methods to protect data securely. To disclosure data, attackers need to know all different 
encryption methods and their keys. Next, DB performance in our model satisfies two key factors which 
include security and speed. Encryption makes data confidential and the bucket index improves the DB speed 
[9]. On the other hand, the proposed security model has an issue with compatibility. The latest wireless 
devices may be required because some of old devices cannot support WPA2, but it could be worth to invest 
in new devices because it may provide mutual security to the wireless hospital system. 
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Table 2. Security Analyses  

Item Conventional security mechanism in usual Proposed multi-layer security Mechanism 
Authentication 

Method 
ID & Password authentication 

Digital Certificate, ID & Password double 
authentication, 

Authorization No restriction within hospital intranet 
Each individual or group will be assigned 

different authorisation 
Data 

Encryption 
Single encryption prior to transmission 

Duplicated encryption prior to transmission 
(AES-128, CBC, Hash) 

5. CONCLUSION 

The use of the mobile device in the hospital environment offers an opportunity to deliver better services for 
patients and staffs. Mobile technology offers advantages to improve patient safety, save time, and reduces 
costs but also causes critical issues for successful implementation. In this paper, we proposed the security 
mechanism focused on the multi-layer authentication with sensible information management in the hospital. 
Optimized security protocols and mechanisms are needed for the high performance and security in the real 
world.  

ACKNOWLEDGEMENT 

This research was supported by Basic Science Research Program through the National Research Foundation 
of  Korea (NRF) funded by the Ministry of Education, Science and Technology(grant number:2011-0026950) 

REFERENCES 

[1] Azzedine Boukerche, et al, “A Secure Mobile Health System Using Trust-Based Multicast Scheme”, IEEE J. On 
selected areas in communications, v.27, n.4, may 2009, pp.387-399. 

[2] Debargh Acharya, et al, “Security in Pervasive Health Care Networks: Current R&D AND Futute Challenges”, 11th 
International Conference on Mobile Data Management”, 2011, pp.305-306. 

[3] Shinyoung Lim, “Security Issues on Wireless Body Area Network for Remote Healthcare Monitoring”, 2010 IEEE 
International Conference on Sensor Networks, Ubiquitous, and Trustworthy Computing, pp.327-332, 2010. 

[4] Olla, P., “Mobile health technology of the future: creation of an M-Health taxonomy based on proximity.  
International Journal of Healthcare Technology and Management (IJHTM)”, 2007. 
[5] Wie Tounsi, et al, “Securing the Communicvations of Home Health Care Systems based on RFID Sensor Networks”, 

8th  annual Communication Networks and Services Research Conference, pp.284-291 
[6] Wei-Bin Lee, et al, “A Cryptographic Key Management Solution for HIPAA Privacy/security Regulations, “IEEE 

Trans. On Information Techn. In Biomedicine. v.12., n.1, 1 jan 2008, pp.34-41 
[7] D.Y.Kwock, et al, “Secure Athentication Procedure with Mobile Device for Ubiquitous Health Environments”, 

ICKIMICS2011, v.4, n.1, pp.137-140., 2011. 
[8] Jelena Misic, “Enforcing Patient Privacy in Healthcare WSNs Using ECC Implementated on 802.15.4 Beacon 

Enabled Clusters”, 6th Annual IEEE International Conference on Pervasive Computing and Communications, 
pp.686-692, 2008. 

[9] J.H.Kim and Sahama, T. “A Study on the Encryption Model for Numerical Data,”, International Journal of KIMICS , 
vol.7, pp.31-34. 2009. 

ISBN: 978-972-8939-55-7  © 2011 IADIS

134



AN ACTIVE ASSESSMENT METHOD OF CHINESE TEXT 
SUBJECTIVE QUESTION BASED ON CONCEPTUAL 

SEMANTIC WEB AND STATEMENT SIMILARITY 

HongJun Zhang and Zhi Gang Wu 
Educational Technology Donghua University , Shanghai , China - People North Road, No. 2999, Songjiang District, 

Shanghai(201620) 

ABSTRACT 

Similarity results of chinese text subjective question and the calculation of semantic network topology matching are the 
key issues in automatically correcting process in computer examination. This thesis gives a method to analyze  the 
characteristics and effective processes of the  text subjective questions and the computer automatically correcting, 
combines the semantic network model based on set theory and the similarity calculation algorithm, proposes the  
combination of Hownet and disciplines to expand knowledge of the standard answer, and pre-assesses the candidates’ 
answers in light of score points. The method then uses  set-based model of semantic network topology  matching degree  
and  similarity statement, bases on the similarity and matching extent  between the candidates’ answer and the standard 
answer, and combines the expert or teacher's manual intervention to adjust the final calculated score results. In practice, 
the method has the advantage of high efficiency and accuracy. 

KEYWORDS 

Automatic Assessment , Subjective Question, Statement Similarity, Conceptual Semantic Web 

1. INTRODUCTION 

The automatic correcting process has become a key technical problem in computer tests due to several 
reasons. On the one hand, it is caused by the characteristics and complexity of the Chinese language and the 
flexibility and diversity of text subjective questions' answering styles.  On the other hand, it is due to the fact 
that the automatic correcting of Chinese subjective questions is related to the theory and practical practice of 
subjective artificial intelligence, natural language processing, pattern recognition.  

Currently, artificial intelligence, natural language understanding, language processing and pattern 
recognition are still in their infancy despite their great achievements in the past years. Therefore, although 
some domestic scholars and institutions have proposed some methods of automatic correcting of the Chinese 
text subjective questions, the truly effective and practical system hasn’t arrived in the market. Through 
research and reflection, we believe that a more effective method to automatically correct the Chinese 
subjective questions should take into account the following aspects: (1) find the knowledge network topology 
of the candidates answer; (2) efficiently screen the score points of questions; (3) accurately calculate the 
degree of similarity between  the candidates answer and the standard answer; (4) accurately determine the 
knowledge network topology of the candidate's answer and the standard answer; (5) take into account the 
candidate's answer diversity and subjectivity and so on. Based on the factors above, we believe the technical 
subject of automatically assessing Chinese text subjective question should be divided into four parts: the 
construction of domain knowledge base, the expression of standard answers, the word algorithm and the 
calculation methods of the knowledge structure topology similarity and sentences matching degrees. Figure 1 
is the system flow chart that illustrates the study of automatic text correcting of subjective questions. 
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Figure 1. The system structure of automatic correcting of subjective question   

It’s not hard to see from figure 1 that the matching of semantic network topology and calculation of 
sentence similarly is one of the keys to the process of automatic correcting and is directly related to the result 
of automatic correcting. Therefore, it is the crucially important to the effectiveness of automatic correcting as 
to questions like how to build a more convenient matching of semantic network topology and statement 
similarity to facilitate the automatic correcting and how to integrate the two aspects well. 

2. THE ANALYSIS OF CHINESE TEXT SUBJECTIVE QUESTION 

From candidates these questions, we can fully understand the candidates' proficiency in a specific part of the 
course and accurately test how well the candidates recall what they’ve learned and the capability to flexibly 
organize the material, clearly express the problem and deeply understand the real problem. It is one kind of 
the basic questions in the current exam system. 

We believe that the Chinese subjective questions and the answers of candidates have the following 
characteristics. On the one hand, questions and standard answers themselves have (1) more content in 
questions while clear and focused aim in the meaning of the questions; (2) clear knowledge assessment points 
and clear links in between;(3)clear score points and determined assessment criteria. On the other hand, 
candidates will (1) seriously examine issues, grasp the center; (2) flexibly express their answer without losing 
center; (3) answer the questions in concise words and with focus . 

In regards to the text subjective questions, before artificial scoring, the text subjective's score is divided 
into several parts by the experts or teachers according to the topics and the subjects, and then the scores are 
assigned to some of the key statements or keywords so as to assess the candidate’s answer using the score 
points, which gives a set of scoring criteria. When manual scoring is made, score points are firstly checked to 
see how well the candidates answer the questions. The more score points they have, the better score they will 
have. Secondly, the similarity degree between the candidates answer and the standard answer will be checked. 
The more similar the answer is to the standard answer, the higher the score will be. Thirdly, the degree of 
matching between the topology of the candidates answer and topology of the standard answer will be 
checked.  The better matching is, the higher the score will be. Finally, we will consider the fluency and 
orderliness of the students answer and adjust the scores appropriately. 

Actually, Automatic computer correcting is the imitation of manual assessing. Therefore it will be a 
effective way to achieve automatic correcting of Chinese subjective questions so long as we find methods to 
use information technology well to filter out score points from the candidates' answer that match the standard 
answer, generate the semantic network topologies of the candidates' answer and combine the above 
characteristics and subjective manual review process well.  

3. SUBJECT KNOWLEDGE BASE AND CONCEPTUAL SEMANTIC 
WEB  

The Concept Semantic Web is a way to express the human knowledge in the network form. It is a directed 
graph with a flag. It consists of some basic semantic primitive forms. You can use the triple (node 1, arc, 
node 2) to represent it. Among them, the nodes 1 and 2 are identified as the objects, concepts, time, action or 
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situation in problem areas and are generally classified as two types of instance nodes and class nodes. 
Directed arc between nodes with the flag is to express semantic links between nodes and is the key to 
semantic networks of knowledge. 

Semantic links between the concepts are generic, including, property, time, location, similar, causal, 
composed etc. 

Conceptual Semantic Web is an advanced method to identify knowledge identification. In our country, 
Hownet is a typical representative. Although it has some problems and limitations, it is still an important way 
to break through the bottleneck of the automatic subjective question correcting. 

Academic knowledge base is composed of subject knowledge and teaching materials. Knowledge point is 
the smallest unit of the course curriculum based on the decomposition of the syllabus, Subject knowledge 
system is a collection of academic knowledge points, and the composition of the relationship between 
knowledge points. The main purpose of teaching materials is to constitute the learning environment and to 
provide learners with the support conditions ,the main content and resources related to main knowledge 
points. 

In addition to features of the general knowledge base, academic knowledge base also has the following 
characteristics: (1) being relatively complete and independent. Each specific subject has relatively complete 
system which has strict structure and uniqueness. (2) limited scope. Specific concepts of each discipline are 
formed by certain specialized keywords, and their emergence sites and presentation of forms are fixed. Their 
synonyms, antonyms, word upper and lower words are relatively easy to identify and collect. (3) relatively 
fixed statement presentation. As professional knowledge, the sentence presentation should follow the 
subject’s feature with professional terminology, simple structure and rigorous logic. 

4. STATEMENT SIMILARITY 

Statement similarity is a study of how to formulate mechanisms to measure the similarity between sentences 
and which methods shall be used to calculate the similarity of two or more sentences or expressions. 
According to different principles of classification, the statement similarity measures can be based on 
character-based similarity matching algorithm, a collection of models, vector space model and the N-gram 
based matching algorithm. 

4.1 Character-based Text Matching Similarity Measure 

Text is a sequence of characters. We are required to calculate the similarity between the texts by matching 
different characters. The more similar characters the two strings have, the higher similarity they have, making 
the similarity coefficient between the two strings higher. Distance Function and Similarity Function are two 
core concepts to measure the similarity. They describe the degree of similarity between two texts, usually 
provided in the two calculated values in [0,1] range, both summing 1. Ie:  Sim (a, s) means the similarity 
between the text set A and text set S, Dis (a, s) means the distance function, then Sim (a, s) + Dis (a, s) = 1. 

4.1.1 Several Major Similarity Distance Function and their Formula of Character-Based Text 
Matching Algorithm 

① Edit distance 
Also known as Levenshtein distance, edit distance is the number of operations it needs to transform a text 

string to another text string by inserting, deleting, replacing, editing and other related operations. This is 
commonly used to measure string distance and widely used to determine the similarity of two strings.  

② Needleman-Wunch distance 
Needleman-Wunch distance, also known as Sellers algorithm, is the improved method of Levenshtein 

algorithm. It mainly modifies the value of that gap and makes the weight of each operation not fixed to 1 by 
replacing, inserting and deleting etc according to the relevant parameters to determine. Only when G is given 
the value of 1, the method will be consistent with the Levenshtein algorithm. 

③ Smith-Waterman distance Smith-Waterman distance is an algorithm proposed by Smith and Waterman 
based on the Levenshtein algorithm to find the maximum same substrings from different strings. It was 
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originally used to find the optimal alignment in related DNA or protein sequences demand between different 
strings. 

We are required to use iterative methods to calculate all possible similarity score of the first two 
sequences to compare, and then backtrack and find the optimal similarity by the dynamic programming way. 

4.1.2 The Characteristics of Character-Based Similarity Algorithms  

In short, character-based similarity matching algorithms purely analyze strings from the perspective of 
characters instead of contents of the texts. These methods are more suitable for shorter strings with not many 
spelling errors. For longer text strings, computational complexity will be greatly increased and the accuracy 
of determination will decrease accordingly. 

4.2 Similarity Calculation Method based on Models of Collection 

Chinese text is firstly automatic segmentated, punctuated with stop words removed to leave the remaining 
term as an entity set, so that the entity can be converted into the collection of the word's node from Chinese 
text without consideration of the location of the physical word node to in the text. The text's similarity is 
based on the intersection set between them. View the candidate's answer text and the standard answer 
respectively as set A and S in non-stop words, and then calculate the similarity between two sets using the 
value Sim (A, S). When  Sim (A, S) is greater than the threshold, it indicates that the two answers are 
matched. 

4.2.1 Several Main Calculation Ways of Similarity Calculation based on Models of Collection  

Assume, text A = (A1, A2, ..., An),text S = (S1, S2, ..., Sn), the following model set-based similarity algorithms 
will all  cite this text representation. 

① Matehing coefficient 
Matching coefficient directly takes the number of same items between the text  A and the text S  as the 

similarity value, ie, Sim (A, S) = | A & S |. Therefore, Matehing coefficient is an algorithm to determine the 
statistics of matching words. 

② Diee coefficient 
Dice coefficient method is also a word-based matching algorithm, but its similarity value has been 

improved. Taking twice the number of words matched in the two documents divided by the number of lexical 
items, and limit the value of the similarity in [0, l] range, the formula is: 

 

2 | |
( , )

| | | |

A S
Sim A S

A S





 
| |A S  indicates that the number of non-stop words of both text A and text S. | A |  indicates that the 
number of non-stop words text A , | S | indicates that the  number in the non-stop words of the text  S . 

③ Jaccard coefficient method 
 

| |
( , )

| |

A S
Sim A S

A S




  
| |A S  indicates that the number of same words that text A and text S  possess. | |A S indicates that the 
union of text A and text S in the word entry. 

4.2.2 The Characteristics of Similarity Calculation based on Models of Collection 

The similarity calculation based on  models of collection is different from the calculating based on edit 
distance. It is not bounded by the order of the strings and therefore its calculation accuracy of similarity is 
increased. But the synonym problem and over-reliance on the intersection's size between two strings, and no 
consideration of semantic and structural relationships between different properties brings this algorithm some 
limitations. 
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4.3 The Similarity Calculation Method based on Vector Space Models 

Vector space model(VSM) is proposed by the American scholar Saer Dun in its development of the SMART 
retrieval system. Based on "partial match" strategy, it is mainly used to calculate the matching degree 
between the user's query and the retrieved documents. 

In the VSM model, the document is constituted by independent entry collection (Al, A2, ..., An), for each 
entry Ai, according to their important degree in the document, weight value is assigned to Wi, and the Al, 
A2, ..., An is treated as an n-dimensional coordinate system axes, W1, W2, ..., Wn being the corresponding 
coordinates. Therefore (Al, A2, ..., An) derived from the orthogonal decomposition of the vector entry 
collection constitutes a document vector space, and the document is mapped to a point in space. 

For all documents and user queries, they can be mapped to the text vector space, and expressed by the 
entry vector (A1, Wl, A2, W2, ..., An, Wn) ,and therefore the matching problem of the document information 
can be transformed into the matching problem of a vector space. 

4.3.1 Several Main Calculation Ways of the Similarity Calculation Method based on Vector 
Space Models  

There are many ways to calculate similarity based on vector space models .Such as generalized Jaccard 
coefficient, Euclidean distance or L2 distance, cosine coefficient, TF/DF method etc. 

TF/IDF is a more commonly used method based on a similarity calculation between the texts. Assume 
that  the words contained in all the texts are Wl, W2, ..., Wn, k is the number of the word Wi  appears in the 
document, m is  the number of  all documents containing the word Wi, M is the total number of the document 
library, then Ai = k * log (M/m). 

It is obvious that words which appear more will be given a higher k value, but such words do not 
necessarily have a higher value of A. Because if the word appears in many parts of the text, it is not very 
meaningful to identify to all the texts, as its IDF value (log (M/m)) is a very small number. Thus, TF/DF 
method comprehensively takes into account the frequency of each word and its ability to distinguish from 
different texts. 

4.3.2 The Characteristics of the Similarity Algorithm based on Vector Space Model  

The similarity calculation based on Vector space model between lexical items must be orthogonal and 
independent, and construct the document vector which needs a large thesaurus to support the construction 
document vectors, brining many limitations in the practical applications. Nevertheless, due to its 
independence from the constraints of the string's order, and consider the relationship between word frequency, 
the string length and different words,  similarity computation can effectively improve the calculation 
accuracy and enhance the matching accuracy thereafter. 

4.4 The Similarity Calculation Method based on N-gram  

N-gram refers to the text string of n consecutive characters in any combination. Text A is seen as a linear 
sequence of characters, with the window of length n.  Let’s move continuously  from left to right from  the 
beginning first character of the text, each distance of step is a character, the Nth character that appears in the 
window is the n-gram. When n is assigned with different values, there is a corresponding Bigram (n = 2), 
Trigram (n = 3), Quadgram (n = 4), etc. 

Compare text A to text B, calculate respectively their trigram: triA and triS, then A and S's 3-tuple 
similarity can be defined as the formula: 

| | | |
( , )

| | | |

triA triS difTriNum
triSim A S

triA triS

 


  
| triA |  indicates triA's length, | triS | indicates triS's length, and difTriNum is the number of trigrams that 

the two texts don’t have in common.  Finally, let’s compare triSim (A, S) with the threshold. If it is greater 
than the threshold, and then we can say text A and text S are similar. 

The matching method based on N-gram is same to the matching method based on edit distance and is 
constrained by the string order.  It is more effective to match the abbreviated words, acronyms, and strings 
with slightly different forms. But N-gram method has no particular advantage. 
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In short, there are many methods to calculate the statement similarity, and each method has its own 
characteristics and advantageous areas of application. After research and analysis that we have studied in the 
Chinese auto-correcting issue, we choose to adapt the method based on a  model of collection to solve the 
subjective question correcting issue and plan to adjust and improve it. 

5. AUTOMATIC SUBJECTIVE TEXT CORRECTING METHOD BASED 
ON COLLECTION OF MODELS AND STATEMENT SIMILARITY  

Suppose the standard answer subject to question Q is  S = (S1, S2, ..., Sn) and scoring criteria is W = (W1, 
W2, ..., Wn), the student's answer is the text string A. Also we are assumed to have the completed 
construction of subject knowledge base D, with the semantic network theory as a guide and based on 
HowNet. The following methods of text automatic correcting of subjective questions is based on this. 

5.1 Expand Standard Answer and Generate the Semantic Network Topology 

The expert or teacher may give the score points, the keywords, key words or phrases of the standard answer, 
but since candidates may use some synonyms or upper terms of  the keywords or key words in the standard 
answer instead of the original keywords. Therefore, given the standard answer and according to a more 
mature domestic library such as Hownet, the standard answer will be extended in aspects of keywords, key 
words or phrases. Therefore it  can be expressed as: S (S1, S2, ..., Sn) (S11, S21, ..., Sn1) ... (S1n, S2n, ..., 
Snn). 

Score points are constituted by keywords, key words. These points have some relevance between words 
and knowledge points.  According to semantic network and knowledge network library, the semantic network 
topology of candidates’ answer will be automatically created as shown in Figure 2. 

 

             
Figure 2. The semantic network topology of standard answer     

5.2 Automatic Segmentation of Candidates' Answer and Filter Score Points 
Statement and Generate the Conceptual Network based on Academic 
Knowledge  

According to vocabulary and subject knowledge, pre-process the candidates' answer and punctuate the text 
string A from candidates' answer,.  Search the similar sentences in candidates' answer text string A according 
to the score points of the standard answer. Then remove the punctuation and stop words in the candidates' 
answer and generate the keywords, key words or phrases of candidates' answer as vector A (A1, A3, ..., An). 
The semantic network topology of candidates’ answer will be automatically generated based on knowledge 
network library, as shown in Figure 3. 

 
Figure 3. The semantic network topology of candidates' answer 
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5.3 Set Similarity Threshold and calculate the Similarity  

Based on the experience of experts, we can set the relationship between thresholds of the similarity 
statements and the candidates' scores. For instance: the score of certain score point 5 points, if the threshold > 
= 0.80, then the candidate will get 5 points; if 0.8> threshold> = 0.6, then the candidate will get 3 points; and 
if threshold<0.6, then no point will be given etc. 

The similarity between the candidates' answer  of a text string A (A1, A2, ..., An) and the standard answer 
of a text string S (S1, S2, ..., Sn) (S11, S21, ..., Sn1) ... (S1n, S2n, ..., Snn) can be  calculated based on a set-based 
similarity algorithm by using the Jaccard coefficient method and the result will be: Sim (A, S) = (Sim (A1, 
S1), ..., Sim (An, Sn)). According to the relationship between the standard answer and the score, we can get a 
score which is Ssim. 

5.4 The Setting of Matching Threshold and Calculating of the Matching of the 
Semantic Network Topology 

Based on the experience of experts, we can set matching thresholds of the semantic network topology and set 
the relationship between candidates' scores and thresholds. For instance: set semantic relation score for 10 
points, if the matching threshold > = 0.80, then the candidate will get 8 points; if 0.8> threshold> = 0.6, then 
the candidate will get 6 points; and if 0.4 <= threshold <0.6, the candidate will get 3 points; if it’s lower than 
0.4 then no point will be given etc.. 

Matching formula is: 

1

1

( ( , )* )
Lc

i j ij

c

Min S S S
S

L



 
Si and Sj express the similarity score, i,j[1, Nc]. Sij stands for the similarity between the nodes. 
According to Figure 1 and Figure 2, we can see that: Ls = 8, La = 6. If the correlation between f and j is 

0.4. So Smac = (1 +1 +1 +1 +1 +1 * 0.4) / 8 = 0.675.  
Based on the relationship between pre-set threshold and the deserved score, we can calculate the score of 

this part namely Smac is: 6 points. 

5.5 Manual Adjusting and Final Result Outputting 

Based on Ssim and Smac, the two scores automatically corrected by computers, the experts or teachers will 
make minor adjustment appropriately according to various situations and output the final score. The formula 
is: 

mac simScore S S C  
  

C is the minor adjustment made by experts or teachers. 

6. EXPERIMENT AND ANALYSIS 

We’ve taken the "Educational Technology" course as the experimental material and selected 4 short answer 
questions in 40 copies of the papers of 08 undergraduate students for automatic correcting. We compare the 
results with manual correcting in the table below. The difference between the results of automatic correcting 
and the results of artificial correcting is 10/150 or approximately 0.067, which is subtle. 

Table 1. The results compared  with artificial marking 

 deviation=0 deviation=1 deviation=2 deviation>2 

Question 1 38 1 1 0 
Question 2 37 2 1 0 
Question 3 39 0 1 0 
Question 4 36 2 1 1 

Sum 150 5 4 1 
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7. CONCLUSION 

The calculation of the statement similarity and semantic network topology’s matching is the key issue in 
automatic text subjective automatic correcting technology. Only by filtering out the scoring keywords, key 
words and statements from the candidates' answer, and calculating the similarity and matching can we 
scientifically score the candidates' answers. Based on semantic networks and academic knowledge, this 
article has proposed filtering out and combing the score points as well as a calculation method based on a 
model of collection of  similarity calculations and the matching of semantic  network topology. It takes into 
account not only the local word synonyms, word similarity and the similarity of the upper word, but also the 
three levels of similarity,Ie:keywords, keywords, sentences.   It also considers matching the semantic network 
structure and improving the accuracy of automatic correcting score. Meanwhile, it has proposed the 
combination of Hownet and other disciplines to expand knowledge of the standard answer and determined 
the candidates’ answers similar with score points by the word pre-selection method.  Fast and efficiently, it 
uses set-based model of semantic network topology  matching degree  and  similarity statement  is calculated 
between the candidates’ answer and the standard answer and combined with the experts or teachers’ manual 
intervention finally to adjust the final calculated score results to increase its accuracy. Obviously, we are 
aware that the automatic correcting of subjective questions is a complex system which not only involves 
academic knowledge base, similarity calculation, the determination of score points, but also the semantic 
disambiguation, recognition, and many other meaning ambiguity and negation issues.  All of these leave us 
the challenges to face in the campaign to build a complete and effective computer examination system. 
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ABSTRACT 

Websites are proliferating since the advent of Internet as channels of promotion and communication. Till now, a 
reasonable number of website quality assessment tools had been developed and used academically and practically. 
However, as technology advances, user’s expectation changes and consequentially the measures of assessment may need 
to be changed. At least, their relative weights are expected to be different. The goal of this study was set to develop an 
updated quality assessment tool, especially for university websites, reflecting recent technological advances and 
preferential changes of younger generation. Fifty seven assessment measures were identified through an in-depth analysis 
of fifty two in-class reports on younger generation’s foci of website quality assessment. These fifty seven measures were 
put into a ‘Q methodology’ process conducted by twenty one panelists. As a result, all fifty seven measures were found to 
be adequate in measuring the quality of university websites. Also, it was found that users maintain different orientations 
in their perception of website quality. Three different orientations were identified: Use-oriented, Goal-oriented, and 
Information-oriented. These orientations may undermine the adequacy of quality measures, if not considered properly in 
developing and executing website quality assessment. Further studies are necessary to expose the theoretical 
underpinnings of this finding. 

KEYWORDS 

Website quality, website quality assessment, usability, user’s orientation,  university website, Q methodology 

1. INTRODUCTION 

With the development of information technology and the rapid changes in information environment, there is 
a growing importance of websites that accommodate geometrically increasing web information and help 
users to use the information effectively by organizing it systematically. 

In this environment, many studies have been conducted both in the academic and practical fields as 
attempts to expand the usability of websites on the internet by evaluating them in accordance with specific 
standards and as part of continued efforts to elicit improvements from a comprehensive evaluation of 
websites and reflect the elicited improvements in the websites. The expectations of website users are 
changing with the recent progress of information and communication technology for mobile internet services 
and social networking services and the rapid changes in the internet environment. These trends are also 
requiring changes in website evaluation indicators. Even though every evaluation indicator is not 
reorganized, they need to reflect at least changes in inter-indicator relative importance or weighting levels.  

The objective of this study is to discover the factors of subjectivity (Q-factors) by examining the 
importance of indicators for users’ website evaluation and ultimately understand how websites are perceived 
by their users, in terms of the types of perception. 
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2. LITERATURE REVIEW 

2.1 Studies for the Website Assessment Index 

In the initial website assessment, Smith(1997) evaluated selected items which are graphics, multimedia 
design, structural, logistic structure, brevity, timeliness, content, professionalism, uniqueness, operability, 
and connectivity. Jones et al.(1999) evaluated content factors such as interaction, multimedia, on-line, 
education, connectivity, forums, feedback, and design factors such as hyperlink, navigation, consistency. 
Bauer & Schar(2000) and Benbunan-Fich(2001) classified assessment index as content, navigation and 
interaction, and Albert(2002) evaluated the diversity of devices, navigation, mental models, web entry point, 
personalization, mental scattering, importance of content, and using context. 

2.2 Studies for Website Assessment Index in the Educational Aspect 

The method for quality evaluation of web site which is proposed by Olsina et al.(1999) can be considered as 
one of the main approaches to assess academic websites. Olsina et al.(1999) evaluated search and recovery, 
navigation and browsing, a student-oriented domain specific, online feedback and help, user interface and 
aesthetic characteristic to assess four main factors-functionality, usability, efficiency and reliability. 
Mateoes(2001) evaluated sixty five colleges in Spain using web assessment index focused on four categories-
accessibility, speed, navigability and content. 

In the research for university website assessment in Korea, Hyun-soo, L., C. Young-il, et al. (2005) 
analysed the website of ‘Korea Cyber University’ to assess user satisfaction focused on educational 
characteristics, design, technology, interface, and content. Moon, T. E & Moon, H. N(2008) have studied the 
website of ‘Korea Cyber University’ to evaluate and improve in terms of attraction, business, contents, 
design and engineering. Although the domestic researches have just studied the website of ‘Korea Cyber 
University’ which all training courses take place on the website as a virtual campus, it was difficult to find 
the studies for the quality evaluation of websites of common college or university. 

3. RESEARCH METHOD AND DESIGN 

This study was conducted applying a Q-methodological approach to explore and describe the attitudes of 
graduate school students toward using university website. 

Q-methodology can objectively measure the intrinsic value of the subjective area of users. Q-
methodology, which is invented by William Stephenson, is a subjectivity science and can be applied to all 
areas related to self. In other words, this is a useful methodology for studies containing self of human such as 
public opinion, attitudes, culture, decision making, images, and ideas (Brown, 1980). 

3.1 Q Sample 

In this research, the Q-population consisted of statements gathered by the following process. At the very first 
step, the Q-population was assembled by first reviewing the literature for previous studies about website 
evaluation. From these previous researches, a total of 114 statements were gathered as a Q-population for this 
research. For the second step, this study sampled 45 graduate school students between the ages of 25-35 who 
use the websites of their universities in the new information and communication environments such as the 
mobile internet, SNS services, and cloud computing. They were asked to define a set of website evaluation 
indicators at their discretion and analyze the websites of 45 major universities in Korea using the evaluation 
indicators. In the third step, we organized an evaluation team of five Graduate School of Information students 
and analyzed evaluation indicators proposed by the students in comparison with others sampled over three 
times from literature. The final Q sample was composed of a total of 37 evaluation indicators including the 
indicators common to the literature-based and student-proposed sets and other evaluation factors reflecting 
the recent trends of websites. Q sample is attached in Appendix. 
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3.2 P Sample 

One of the most salient characteristics of Q-methodology is the use of a small sample, which is possible 
because intraindividual differences rather than interindividual differences are considered significant. 
Therefore, a sample of 21 participants, who were graduate school students in Seoul, Korea were recruited. 
They had several experiences to use university website, and for random sampling a snowball approach was 
used to recruit the participants. Data were successfully collected from 21 participants. Demographic details 
varied within the group. Of the 21 participants in this study, 57% were female and 43% were male. The age 
range was from 24 to 35. Participants’ characteristics are shown in Table 2. 

3.3 Q-Sorting 

The students would complete ‘Q-sorting’ by placing the statements in a quasi-normal distribution from “most 
agree” to “most disagree”. The sort would be forced, in that the number of cards to be placed in each 
category, say from +4(most agree) to -4(most disagree), and it would be specified. In this case, there would 
be nine categories with the largest number of cards to be placed in the 0 category, and the fewest to be placed 
in the +4 and -4 categories. After the sort was being completed, the researcher was talking with the sorter, 
who completed the sort, for explaining noting questions that he or she raised, comments that accompanied the 
placement of statements, and reactions to certain statements. Then, the sort could be followed up by asking 
the reasoning in placing statements in the most extreme positions. This discussion would help to understand 
the perspectives of the tested students. 

Table 1. Q-SORTING(N=37) 

 Negative      ←      Neutral      →       Positive 
Score 
Cards(N) 

-4 
3 

-3 
3 

-2 
4 

-1 
5 

0 
7 

+1 
5 

+2 
4 

+3 
3 

+4 
3 

3.4 Data Analysis 

The 37 Q sorts were converted into certain score. For example, the cards in -4 category was converted into 1, 
the cards in 0 was converted into 5, and the cards in +4 category was converted into 9. Then, the data was 
processed by QUANL program for principal component analysis. 

4. RESULTS 

The results of the data analysis show 3 different categories of the students. The resulting factors would 
represent the cluster of students whose views of university website are quite similar. The results of Factor 
analysis are as follows. The eigen value of each category is 6.0749, 2.5436, 1.7002. All three eigenvalues are 
greater than 1.5. Each variance is 0.2893, 0.1211 and 0.0810. The accumulated variance is 0.4914, and it 
means that 49.14% of the variance in the matrix is accounted for. 

The variable assignments with factor weights by type are as follows, [Table 2]. If the weight is greater 
than 1.000, it means that he or she is the typical sample of type which he or she is included. Hence, the 
interview scripts from those students are thoroughly reviewed for the interpretation of the results.  
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Table 2. P-sample characteristics and weight 

 
ID  Age Sex Course Semester Weight 

Type 1 

1 26 M MA 4 1.3675 

4 26 M MA 2 0.3216 

10 30 M MA 2 1.1877 

17 30 M MA 2 1.0558 

19 26 F MA 2 1.1366 

21 27 M MA 2 0.3831 

Type 2 

2 24 F MA 1 0.3190 

3 30 M MA 3 0.2642 

6 29 F MA 2 1.1454 

7 30 M MA 3 1.0939 

8 24 F MA 2 1.7359 

9 36 M PhD. 5 0.7822 

18 28 F MA 1 1.0088 

Type 3 

5 25 F MA 2 0.7136 

11 34 F PhD. 5 0.6104 

12 34 F MA 2 1.0821 

13 28 F MA 2 0.7470 

14 30 M MA 4 0.3338 

15 25 F MA 2 1.3221 

16 29 F MA 3 0.4071 

20 30 F MA 4 1.2171 

4.1 Type 1: ‘Use-Oriented’ 

This type consists of users who want a convenient use of websites of universities like other websites. The 
important indexes for these graduates in the type 1 were related to ease of use such as ‘Webpage loading 
speed’ (#35, Z-Score=1.94), ‘Frequency of webpage error’ (#33, Z-Score=1.93), ‘Ease of overall navigation’ 
(#22, Z-Score=1.10) and ‘Providing short cuts’ (#21, Z-Score=1.02) and information structure such as 
‘Design and structure of main page’ (#23, Z-Score=1.10). These factors are important in any e-commerce 
websites or public organization websites and are included in common at the evaluation methods for 
serviceability of general websites. Considering the characteristics of users in type 1, managers of the 
university can establish the strategies allowing for convenient use. When their priorities are to provide 
various contents, splendid flashes reflecting the characteristics of the university, icons or segmented 
functions for various users, there is more likely to happen some errors like slow speed or broken links due to 
the technical problems including heavy traffic capacity or complicated structure of information. In this case, 
users feel inconvenient resulting in having a negative image toward the university as well as its website. 
Therefore, when establishing or reforming their website, managers can get positive results by designing 
information structure and screen to be convenient for users. Considering all these characteristics, we 
interpreted that users in type 1 don’t separate the university websites from other websites and aim for 
convenience for use. So we named type 1 ‘Use-Oriented.’ user type. 

Table 3. Descending array of z-scores(≥+1 or ≤-1) and item descriptions for Type 1, “Use-oriented user” 

Item No. Statement(Q sample) z-Score 
35 Webpage loading speed 1.94 
33 Frequency of webpage error 1.93 
5 Providing Students Support Service 1.54 
3 Providing Online Library Service 1.45 
10 Accuracy 1.23 
23 Design and structure of main page 1.10 
22 Ease of overall navigation 1.10 
21 Providing short cuts 1.02 
6 Providing customer segmented service -1.12 
37 Web accessibility -1.15 
17 Design as an educational institution -1.21 
16 Distinguishable web-design -1.31 
2 Providing Foreign Language site -1.71 
28 Providing service for the disabled -1.99 
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4.2 Type 2: ‘Goal-Oriented’ 

Users in this type showed the strongest agreement with the item of ‘Providing diverse multi-media contents 
of education’ (#11, z-Score=1.65) and also agreed with ‘Providing school information,’ ‘Design as an 
educational institution,’ and "Providing school introduction" (#13, 17, 14). This means that they understand a 
university website as individual online school and expect it to provide information and services suitable for 
the purpose of the educational institution. Comparing with the ones in type 1, respondents in type 2 agree 
with "Providing customer segmented service" (#6, z-Score=1.58), which reflects their desire to get services 
according to the purpose of the visiting classified by customers such as students, parents, graduates and the 
public. That is, apart from other customers, they strongly want services like contents for education or school 
information which are consistent with their purpose for visiting. Managers of university websites who mostly 
deal with users in type 2 can think of strategies as below: Users in this type don’t want to use e-mail or blog 
services of university websites because of the low quality and lock-in of other personal services. Therefore, if 
managers support resources for various services like any other portal site, they won’t get satisfactory results. 
Instead, if they concentrate on services suitable for education and provide and manage high quality contents, 
they improve the efficiency of their websites. In conclusion, we named ‘Goal-Oriented’ user type because the 
users in this type think providing services suitable for education and learning is important. 

Table 4. Descending array of z-scores(≥+1 or ≤-1) and item descriptions for Type 2, “Goal-oriented user” 

Item No. Statement(Q sample) z-Score 
11 Providing diverse multi-media contents of education 1.65 
13 Providing school information 1.61 
6 Providing customer segmented service 1.58 
17 Design as an educational institution 1.35 
5 Providing Students Support Service 1.33 
3 Providing Online Library Service 1.32 
14 Providing school introduction 1.11 
10 Accuracy 1.06 
28 Providing service for the disabled -1.14 
32 Notification of maintenance -1.15 
27 Proper Number of Global navigation  -1.35 
31 Providing web 2.0 interaction service -1.60 
37 Web accessibility -1.65 
8 Providing the personal space -2.00 

4.3 Type 3: ‘Service-Oriented’ 

Respondents belonging to this third user type strongly agreed with "providing student support services" (#5, 
z-Score = 2.22) and "providing online library services" (#3, z-Score=2.04), which were the items with a 
standard score of more than 2.0 among the factors considered important in common in all the three types 
(consensus items). Other agreed items included "providing school information" (#13) and "webpage loading 
speed" (#35) as agreed in the first user type "providing diverse multi-media contents of education" (#11) as 
agreed in the second type; and "accuracy of information" (#10), "privacy protection" and "keeping 
information updated" as consensus items. All of the nine agreed items were associated with "information." 
This type of respondents reported that they visited the university websites to get information they need as 
students. The respondents most strongly agreed with the student support service that provides information 
about administrative procedures (i.e., enrollment, scholarship or leave of absence for military service) 
students need to continue their studies and helps them meet such procedures and second most strongly agreed 
with the online library service for literature information retrieval. "Providing integrated retrieval service," an 
item other types of respondents did not strongly agree with, was considered important by this type of 
respondents. This suggests that they have a stronger desire to retrieve and obtain information. Like this, they 
looked at university websites thoroughly from the prospective of information seeking, which is thought to be 
the reason why they also strongly agreed with the "privacy protection" item, unlike other types of 
respondents. On the contrary, the information-oriented respondents considered design-related factors as 
relatively less important. Five of six items they did not strongly agree with were associated with design. They 
strongly disagreed with the items characteristic of social-oriented users, for example, "promotion to vitalize 
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the website" (#7). If a university website is built or renovated for information-oriented users, most of all, the 
site operator will have to place greater priority on strengthening information retrieval functionality, 
maintaining information quality, and keeping information updated. In addition, considering this type of users 
also display some of the attributes of the first or second user type, the website construction or improvement 
work needs to focus on making the site convenient-to-use and providing better education-related information. 
In particular, if the website maintains the student support service and online library service at higher-quality 
levels, it will be able to provide the best possible utility to users.  

Information-oriented users believe that universities are obligated to continue to provide quality contents 
and information for students and students should be allowed to retrieve, find and acquire/obtain information 
they need. The focus in this type is on information and thus it is called "information-oriented". 

Table 5. Descending array of z-scores(≥+1 or ≤-1) and item descriptions for Type 3, “Information-oriented user” 

Item No. Statement(Q sample) z-Score 
5 Providing Students Support Service 2.22 
3 Providing Online Library Service 2.04 
13 Providing school information 1.40 
15 Providing Unified Search Service  1.37 
35 Webpage loading speed 1.37 
11 Providing diverse multi-media contents of education 1.13 
29 Privacy & Security 1.10 
12 Currency 1.01 
10 Accuracy 0.99 
26 Harmony between main page and sub page -1.25 
7 Promotion to vitalize the website -1.32 
16 Distinguishable web-design -1.56 
27 Proper Number of Global navigation  -1.59 
17 Design as an educational institution -1.60 
24 Design(color, style) consistency -1.90 

4.4 Consensus Items  

The consensus items refer to the items with which all the respondents agreed in common. This study found a 
total of 14 consensus items, of three which were strongly-agreed items: "providing student support services" 
(#5, average z-Score=1.70), "providing online library services" (#3, average z-Score=1.61), and "information 
accuracy" (#10, average z-Score=1.10). So to speak, all types of users—that is, all the respondents who 
participated in this study—strong strongly agreed with each of the three items. Consequently, website users 
as students, regardless of what characteristics they have, can be expected to put greater emphasis on the 
website features that enable them to timely and effectively find and obtain information they need, allow them 
to use high-quality contents electronically, and at the same time ensure the accuracy of information and data. 
When you are planning to build, improve or run a website, favorable consensus items and disagreed-with 
items will help you to decide what is required or what is less important.  

For Q sampling, in this study, graduate students were asked to develop their own website evaluation 
indicators, and we found two evaluation indicators reflecting recent trends: "providing contents available in 
non-PC user environments" (#1) and "website compatibility in mobile environments" (#36). However, we 
discovered that their average z-Scores were –0.40 and -0.41, respectively, and thus they were not included in 
the agreed items. These results indicate that even though the graduate students included the items in their 
evaluation indicators by recognizing their importance, they were likely to not feel their necessity from a 
website user’s point of view. The same responses are likely to come from users who use websites in online 
environments which do not meet mobility or inter-device compatibility requirements. Therefore, future 
studies will need to focus on what changes will be made with further technological advancement and the 
maturation of mobile internet user environments. 

5. CONCLUSION 

This study was intended to distinguish how graduate school students perceive and use the websites of their 
universities. For the purpose, we presented a set of indicators for evaluation of university websites and 
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analyzed the differences in the degree of users’ subjective perception towards the use of websites by asking 
graduate students to classify information according to the level of importance. The analysis results showed 
that users perceived university websites from three different perspectives which are represented by three 
types of perception: use-oriented user type, goal-oriented user type and information-oriented user type. 
Strongly-agreed items in all of the three types were "providing student support service," "providing e-library 
service" and "accuracy of information." The use-oriented users perceived it as important to use their 
university websites fast and conveniently without error, probably like when using other websites. The goal-
oriented users perceived their university websites as educational sites for teaching and learning and wanted 
the websites to provide necessary services for academic purposes. For the information-oriented user type, it 
was perceived as most important to get accurate information they need for student activities promptly and 
conveniently by navigating the websites. Besides the classified user types, other characteristic evaluation 
indicators included the comment features for information sharing (such as web 2.0)and the realization of 
seamless services in mobile environments they were new indicators which had never been used for website 
evaluation before. However, our analysis by Q methodology found no evidence that they were considered 
important. This suggests that actually the users are likely to not feel the importance or necessity of those 
evaluation indicators, even though they are drawing new attention with the recent emergence of various 
mobile devices. Therefore, future studies need to investigate website quality on a continuous basis in 
different user environments.  

As the characteristics of website users can be understood from the findings of this study, future studies 
will be able to further improve the evaluation indicators for higher website usability by modifying or 
weighting them in view of people’s perceptions. In addition, the results of this study will help universities 
develop operational strategies based on users’ perceptions when they intend to build or improve their 
websites. The work for website improvement sometimes costs much especially in adding features such as 
personal blogs, emailing and/or web 2.0 by reflecting the recent trends in web usage. However, the results of 
this study indicate that the attitudes of users are unfavorable in terms of the importance or necessity of such 
features. Therefore, it is recommended for the website improvement work to strengthen components 
associated with usability, educational purposes, and information retrieval/adoption, as found in this study, but 
avoid aggressive investment in others.  

The present study has limitations in generalizing its results with an absolute value on website evaluation 
indicators or improvements because it did not target all people who use the websites of universities but a 
small number of graduate school students. Therefore, future studies will need to be conducted with a more 
representative P sample of users from different demographic groups including undergraduate students, 
prospective college students, parents of students and other ordinary people. 
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APPENDIX 

Q-Sample 
# Index 
1 usability of various devices 
2 Providing Foreign Language site 
3 Providing Online Library Service 
4 Providing online communication channel 
5 Providing Students Support Service 
6 Providing customer segmented service 
7 Promotion to vitalize the website 
8 Providing the personal space 
9 Reliability 
10 Accuracy 
11 Providing diverse multi-media contents of education 
12 Currency 
13 Providing school information 
14 Providing school introduction 
15 Providing Unified Search Service  
16 Distinguishable web-design 
17 Design as an educational institution 
18 Reflection on UI/Symbol of the university 
19 Feedback of action(click) 
20 Providing some information for user convenience 
21 Providing short cuts 
22 Ease of overall navigation 
23 Design and structure of main page 
24 Design(color, style) consistency 
25 Ease to read the menu and words 
26 Harmony between main page and sub page 
27 Proper Number of Global navigation  
28 Providing service for the disabled 
29 Privacy & Security 
30 Providing new IT Service 
31 Providing web 2.0 interaction service 
32 Notification of maintenance 
33 Frequency of webpage error 
34 Robust 
35 Webpage loading speed 
36 Compatibility 
37 Web accessibility 
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ABSTRACT 

Drag-and-drop and drag-and-pop are interaction mechanisms for supporting individual work in multi-touch tabletop 
environment. We designed drag-and-response interaction mechanism for supporting students’ collaboration; it features 
several functions for facilitating collaboration and awareness: a queue area for accepting or rejecting objects, a rubber 
band for working with remote target on large-size multi-touch table, and a transfer animation. In this study we applied 
abovementioned three interaction mechanisms for students’ collaboration in co-located multi-touch tabletop environment. 
We analyzed the effects of these mechanisms on students’ collaboration performance, and students’ perceptions toward 
drag-and-response mechanism and its functions for collaboration on multi-touch table. The results revealed that students 
using drag-and-response mechanism completed tasks with less number of drops and exchange errors comparing to using 
drag-and-drop mechanism. However, it took longer time to complete tasks using drag-and-response mechanism than 
using the other two mechanisms because students that didn’t engage into tight collaboration accepted or rejected coins 
untimely as they were not aware of peer’s activity. Most students agreed at the questionnaire survey and interviews that 
drag-and-response mechanism was easy to use, useful and playful during collaboration. Besides, most students perceived 
they were aware of peer’s task progress and peer’s status of task accomplishment, need, intention, as well as of 
transferred coin, its value and location due to resource collection area, rubber band and transfer animation functions. 
Therefore, the results of this study showed that the drag-and-response mechanism is beneficial for collaboration in co-
located multi-touch tabletop environment as to improve students overall collaboration performance.   

KEYWORDS 

Multi-touch, Interaction mechanism, Drag-and-response, Collaboration, Awareness 

1. INTRODUCTION 

Kirsher et al (2009) defined collaboration as students working together to pursue a common goal. They 
argued collaboration requires a certain mutual and shared effort of the group members and group members 
must actively communicate and interact with each other intending to establish a common focus and achieve a 
goal. According to Carroll et al (2006), Gutwin and Greenberg (2002), and Rogers and Lindley (2004), one 
core dimension of collaboration is awareness and it refers to the ability of individuals working together to 
gain some level of shared knowledge about each other's activities. Through awareness individuals are being 
informed about specific aspects of group members, such as where group members are, what they are doing, 
what they are interested in, or how others feel about them (Bodemer and Dehler 2011; Rogers and Lindley, 
2004). Gutwin and Greenberg (2002) emphasized the importance of being able to stay aware of others plays 
an important role in the fluidity and naturalness of collaboration.  

Dietz and Leigh (2001), Hornecker et al (2008), Morris et al (2006), Pinelle et al (2008), Shen et al 
(2004), and Tuddenham and Robison (2009) suggested applying multi-touch tabletop technology for 
supporting face to face collaboration in co-located environment. Rogers and Lindley (2004) carried out an 
exploratory study to investigate the effects of the multi-touch tabletop display on group working. The 
findings from the study suggested that the multi-touch tabletop display facilitated collaborative and fluid 
interactions; group members switched between roles, explored many ideas and had a great awareness of what 

IADIS International Conference on Internet Technologies & Society 2011

151



each other was doing. Shen et al (2004) designed DiamondSpin tabletop application and applied it for 
around-the-table interaction of multiple users. The application allowed users collaborate by positioning and 
orientating a document on a tabletop surface. In addition, the application supported multiple work areas 
within the same digital tabletop. Tuddenham and Robison (2009) developed T3 tabletop software that 
allowed collaborators move, orient and interact with artifacts using their styluses. Morris et al (2006) 
proposed CollabDraw system for co-located groupware multi-user interactions using touch-sensing input 
devices. The system allowed groups of two to four users create diagrams, pictures, collages, and simple 
animations collaboratively using free-form drawing and photo collage techniques. Proposed system created 
opportunities for the use of cooperative gestures - multi-user gestural interactions for single display 
groupware. The system has interpreted the gestures of more than one user as contributing to a single, 
combined command. Morris et al (2006) believed that cooperative gestures can be used to enhance users’ 
sense of teamwork, increase awareness of important system events, facilitate reachability and access control 
on large, shared displays, or add a unique touch to an entertainment-oriented activity. Pinelle et al (2008) 
developed direct-touch relative input techniques with virtual embodiment, where users manipulate a cursor 
rather than touching objects directly. Pinelle et al (2008) suggested that the technique allows users to reach 
all areas of the workspace on a large size table and can improve awareness and coordination.  

Two widely well know interaction mechanisms on graphical user interface of multi-touch tabletop 
technology are drag-and-drop and drag-and-pop. According to Beaudouin-Lafon (2000) and Collomb and 
Hascoët (2008), drag-and-drop interaction mechanism uses the pointing device to transfer or copy the 
information without using the invisible clipboard. The mechanism allows a user selecting an object by 
"grabbing" it and dragging it to a different location or onto another object. Drag-and-pop interaction 
mechanism extends drag-and-drop mechanism; drag-and-pop provides students with access to screen content 
in situations when that would otherwise be impossible or hard to reach, e.g., an object located far away from 
a student (Baudisch et al, 2003; Collomb and Hascoët, 2008). As a student starts dragging one object towards 
specific target object, drag-and-pop responds by temporarily moving potential target object towards a 
student’s current cursor location, thereby allowing a student to interact with the object using comparably 
small hand movements near the target object, and reducing dragging distance.  

Recent studies suggest that drag-and-drop and drag-and-pop interaction mechanisms were mostly 
designed and applied in multi-touch tabletop environment for supporting individual work (Baudisch et al, 
2003; Beaudouin-Lafon, 2000; Collomb and Hascoët, 2008). There have been few studies related to multi-
touch tabletop technology for supporting tight collaboration with involved intensive communication and 
interaction, awareness and resource exchange on tabletop surface (Dietz and Leigh, 2001; Hornecker et al, 
2008; Morris et al, 2006; Pinelle et al, 2008; Shen et al, 2004; Tuddenham and Robison, 2009). Therefore, in 
this study we designed and proposed another interaction mechanism called drag-and-response for students’ 
collaboration in co-located multi-touch tabletop environment. Drag-and-response mechanism extended drag-
and-pop mechanism; drag-and-response mechanism allowed students work with remote target on large-size 
multi-touch table. In addition, drag-and-response mechanism features functions that supported students’ tight 
collaboration in multi-touch tabletop environment, e.g. students were able to intensively communicate and 
interact, aware of peers and engaged in collecting and exchanging objects within a small group.   

The purpose of this study was to propose drag-and-response interaction mechanisms for students’ 
collaboration in co-located multi-touch tabletop environment. This study aimed to evaluate students’ 
collaboration performance using drag-and-response interaction mechanisms and compare it with students’ 
collaboration performance when they used drag-and-drop or drag-and-pop interaction mechanisms. 
Furthermore we studied students’ perceptions toward drag-and-response mechanism and its functions for 
collaboration on multi-touch table. The following research questions were addressed in this study: 1) Do 
students accomplish collaborative task faster using drag-and-response interaction mechanism than using 
drag-and-drop or drag-and-pop interaction mechanisms? 2) Do students accomplish collaborative task with 
less number of drops using drag-and-response interaction mechanism than using drag-and-drop or drag-and-
pop interaction mechanisms? 3) Do students accomplish collaborative task with less number of exchange 
errors using drag-and-response interaction mechanism than using drag-and-drop or drag-and-pop interaction 
mechanisms? 4) What are students perceptions regarding awareness and drag-and-response interaction 
mechanism and its functions? 
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2. METHODS 

In this study we developed a multi-user resource exchange system (MRES) for supporting students’ 
collaboration on multi-touch tabletop display using drag-and-drop, drag-and-pop and drag-and-response 
interaction mechanisms (Figure 1). The interface includes a public area, a group panel and three personal 
panels. All panels are dynamic and can be moved onto any location of a public area. The system provides 
objects (i.e. coins in this study) which are initially scattered throughout a public area for students’ 
collaboration. 

 

 

Figure 1. A screenshot of multi-user resource exchange system’s interface with group panel, three personal panels and 
coins. 

The group panel was developed with the purpose to monitor the progress of collaboration. The panel 
shows all steps need to be taken to accomplish a collaborative task. The panel also shows what task students 
are currently working on and number of errors students made while completing it. After students finished a 
task they need to press “Next” button on the group panel in order to proceed to the next task. If a task 
completed correctly the group panel will show “Correct” message and students may proceed to the next task. 
If students completed a task incorrectly, a group panel shows “Error” message and asks students to try again 
to complete the task.  

The personal panel was developed with the purpose to collect and exchange coins as well as to monitor 
the progress of completing individual mission during collaboration. The personal panel features several 
functions: an announcement area, error number, a resource collection area, a queue area and a counter. The 
announcement area lists different announcement for students during their collaboration. For example, it 
shows a number at the beginning of a task; the number is equal to sum of money that a student has to 
accumulate during the task. If a student could accumulate required sum he/she may proceed to next task by 
pressing “Finish” button. If a task was completed correctly the announcement are will list “Right” message 
and let a student start next task. But if the task was completed incorrectly the system will list “Error” message 
and ask a student to try again. The function Errors number shows a student how many errors he/she made 
while completing an individual mission. The resource collection area allows students to collect and discard 
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coins to/from the personal panel. A student can pull coins into own resource collection area from a public 
area as well as pull coins out of it. Coins are accumulated into sections by their value (one-dollar, five-dollar, 
ten-dollar and fifty-dollar) and the Counter under each section shows how many coins are in a section. The 
queue area is a function to buffer, accept or reject coins that were sent to a student by peers. The queue area 
pops up above the personal panel after a coin was sent to it. The queue area in Figure 1 buffers several coins 
of different values sent by peers and the Counter of queue area shows how many coins are buffered and of 
what value. The Counter function of the resource collection area and the queue area were specifically 
designed for facilitating collaboration and awareness. A student, owner of the personal panel, has to press 
“Accept all” or “Reject all” button of the queue area respectively in order to accept or reject coins and empty 
queue area. The pop up window of the queue area will disappear if there are no coins buffered inside of it.  

The other functions of MRES that were specifically developed for facilitating students’ collaboration and 
awareness are a rubber band and transfer animation. The rubber band is a special technique (Baudisch et al, 
2003; Collomb and Hascoët, 2008) for students to interact with remote objects on multi-touch tabletop 
surface. For example, a student needs to send a coin from own personal panel to personal panel of a peer 
located far away from him/her. As a student starts dragging a coin from own personal panel toward the other, 
a link icon of peer’s personal panel located in the direction of a student’s drag motion will appear in front of 
his/her cursor. A link icon is connected to own personal panel using the rubber band. Then a student drags a 
coin over the peer’s personal panel and releases it. Transfer animation will trace the path that a coin made 
from a student’s own personal panel to a personal panel of a peer.  

In this study we designed activity for students’ collaboration. Sixty participating students were randomly 
divided into small groups with three participants in a group. Every group was assigned three sets of tasks 
with eight tasks in each set. Students were using one interaction mechanism at a time for one set of tasks. In a 
task each member of a group had to accomplish an individual mission, i.e. accumulate a sum of money into a 
personal panel; a sum was randomly assigned by the system in each task. At the beginning of each task 
MRES provided several coins of different face values. The total value of coins was equal to the total sum of 
money a group was assigned to accumulate. A task could be completed and group was allowed to proceed to 
the next task only after all members of a group accumulated assigned sum of money. We included such 
condition into learning activity for facilitating students’ tight collaboration through intensive communication, 
interaction, awareness and exchanging resources. If students knew what coins peers have, what coins peers 
need, progress of peers to collect required amount of money, and if students communication and interaction 
intensively with each other they could complete a task faster, with less number of drops and exchange errors. 
Each group was given forty minutes to complete the activity. The system recorded the data from students’ 
collaboration performance which included time to accomplish task, number of drops and number of exchange 
errors. After the experiment students were invited to complete a questionnaire survey and researchers 
conducted one-on-one semi structured interviews with selected students regarding their perception toward 
drag-and-response mechanism and its functions for collaboration on multi-touch table. Recorded by the 
system data and data from the questionnaire survey and interviews were analyzed afterwards. 

The following variables related to using three interaction mechanisms for collaboration were defined in 
this study and we investigated the relationships of these variables among each other: 1) Time to accomplish 
task: the time a group spent to accomplish one set of tasks using one interaction mechanism; 2) Number of 
drops: Sum of all drops of coins a group did during accomplishing one set of tasks using one interaction 
mechanism. A drop is an action (intended or accident) of a student to drop a coin onto public area while 
dragging it. 3) Number of exchange errors: Sum of all exchange errors a group did during accomplishing one 
set of tasks using one interaction mechanism. An exchange error is an action of a student that includes a) 
accepting a coin which was transferred to him/her by a peer, and b) discarding a coin afterward because it is 
useless. 

The questionnaire survey of this study was designed following recommendations of Davis (1986), Moon 
and Kim (2001), and Short et al (1976) and included six dimensions. Dimension 1: Perceived easy of drag-
and-response interaction mechanism use: the degree to which a student believes that using drag-and-response 
interaction mechanism would be free of physical and mental effort. Dimension 2: Perceived usefulness of 
drag-and-response interaction mechanism: the degree to which a student believes that using drag-and-
response interaction mechanism would enhance his/her performance to complete a collaborative task. 
Dimension 3: Perceived playfulness of drag-and-response interaction mechanism: the degree to which a 
student believes that using drag-and-response interaction mechanism would make him/her feel pleasant and 
enjoyable. Dimension 4: Perceived awareness of a peer’s problem solving progress and status, coins a peer 
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have, need, and transferred due to resource collection area: the degree to which a student aware of a peer’s 
problem solving progress and status, coins that a peer have, need, and a peer transferred due to resource 
collection area. Dimension 5: Perceived awareness of peer transferred a coin, what coin, destination and a 
peer’s problem solving progress and intention due to animation transfer function: the degree to which a 
student aware of a peer who transferred a coin, what coin, to what destination as well as a peer’s problem 
solving progress and a peer’s intention due to animation transfer function. Dimension 6: Perceived 
awareness of a peer is going to transfer a coin, destination and a peer’s problem solving status and intention 
due to rubber band function: the degree to which a student aware of a peer who is going to transfer a coin, to 
what destination as well as a peer’s problem solving status and a peer’s intention due to rubber band function. 
The questionnaire survey was available online and students were invited to respond to it right after the 
experiment. Fifty valid answer data to the questionnaire were obtained out of sixty participating students. 
Responses to the questionnaire items were scored using a five-point Likert scale, anchored by the end-points 
“strongly disagree” (1) and “strongly agree” (5).  

In this study we adopted Cronbach's alpha (α) to test the reliability of the questionnaire items. The value 
for Dimension 1 was 0.799, for Dimension 2 was 0.904, for Dimension 3 was 0.896, for Dimension 4 was 
0.827, for Dimension 5 was 0.841, and for Dimension 6 was 0.775. The results indicated that the reliability of 
the questionnaire items was satisfied. We conducted one-way analysis of variance to test for differences 
among means of variables for three interaction mechanisms. In addition, we adopted Scheffe post-hoc test to 
test for differences of variables’ means from each other. 

3. RESULTS AND DISCUSSION 

According to the results, students ranked almost all items of the questionnaire survey high. This demonstrates 
that most students agreed that it was easy to use drag-and-response interaction mechanism, and drag-and-
response interaction mechanism was usefulness and playful for collaboration in multi-touch tabletop 
environment. Besides, students perceived they were aware of a peer’s progress, status, need and intention, as 
well as of transferred coins and destination due to resource collection area, animation transfer, and rubber 
band functions. However, the results revealed that several items of the questionnaire survey were ranked low 
by few students. We interviewed these students to reveal the reasons behind their ranking. Students 
mentioned the item related to perception of selecting coins easily was ranked low because it took longer time 
for students to select a coin using drag-and-response mechanism. Due to image processing of multi-touch 
tabletop technology, the system required a student touching a coin and holding fingers on it for additional 
few seconds as a confirmation of intended touch and of “select a coin” command for the system to execute it. 
Items related to perception that drag-and-response mechanism is flexible for transferring a coin, it helps to 
accomplish a task faster and its transfer animation function increases awareness of who sent a coin were 
scored low by a few students due to their misconception regarding the functions of drag-and-response 
mechanism. After researchers gave additional explanation about the functions of the drag-and-response 
mechanism during the interview students admitted that they scored abovementioned items unfairly. Students 
scored items related to perception of awareness of a peer’s problem solving status, progress, intention and 
need as well as who needs a coin, who sent a coin, and who has extra coins due to resource collection area 
and rubber band function low because they were mostly focused on completing individual mission, i.e. 
pulling necessary coins into and unnecessary coins out of own personal panel, calculating the value of money 
they collected and therefore they paid less or no attention to peers neither on animation transfer and rubber 
band functions. In the future study we will focus on the issues revealed by the questionnaire survey and 
interviews. First, we will develop a mechanism to shorten the time to execute “select a coin” command by the 
system. Second, we will use additional strategy for instruction about the system and its functions in order to 
prevent students’ misconceptions. Third, we will include additional elements into collaborative activity for 
better facilitating collaboration and awareness of students so then students will use all functions of drag-and-
response mechanism to make collaboration more fluid, natural and efficient.  

The results of descriptive statistics revealed that students spent longer time to accomplish task using drag-
and-response (M=82.34; SD=19.95) mechanism comparing to using drag-and-drop (M=67.54; SD=15.82) 
and drag-and-pop (M=62.17; SD=13.50) mechanisms. Students made higher number of drops using drag-
and-drop (M=15.61; SD=26.93) mechanism while accomplishing task comparing to using drag-and-pop 
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(M=14.92; SD=9.96) and drag-and-response (M=9.73; SD=28.00) mechanisms. The results also showed that 
students made higher number of exchange errors using drag-and-drop (M=6.28; SD=2.67) mechanism 
while accomplishing task than using drag-and-pop (M=0.84; SD=0.66) and drag-and-response (M=1.46; 
SD=1.84) mechanisms.  

The results of one-way analysis of variance and Scheffe post-hoc test revealed significant difference in 
time to accomplish task (F(2,57)=7.880, p=0.001) and number of exchange errors (F(2,57)=48.522, p=0.000) 
variables but no significant difference in number of drops (F(2,57)=0.385, p=0.385) variable. Scheffe post-
hoc test revealed that the time to accomplish task was significantly lower using drag-and-drop (p=0.025) and 
drag-and-pop (p=0.001) mechanisms compared to using drag-and-response mechanism. There were no 
significant differences in the time to accomplish task using drag-and-drop and drag-and-pop (p=0.596) 
mechanisms. Scheffe post-hoc test also revealed that the number of exchange errors was significantly lower 
using drag-and-pop (p=0.000) and drag-and-response (p=0.000) mechanisms compared to using drag-and-
drop mechanism. There were no significant differences in number of exchange errors using drag-and-pop and 
drag-and-response (p=0.595) mechanisms. 

According to the results, it took significantly longer time for students to complete assigned tasks using 
drag-and-response mechanism comparing to using the other two mechanisms. Interviews with students 
revealed that the reason was due to the queue area, particularly to “Accept all” or “Reject all” buttons of 
drag-and-response mechanism. In our experiment students exchanged coins by transferring them to each 
others in order to accumulate assigned sum of money. The procedure of transferring a coin using drag-and-
response interaction mechanism included one student sends a coin to a peer, and then a peer accepts or rejects 
a coin using “Accept all” or “Reject all” button respectively. The procedure could be completed only after a 
coin accepted or rejected. We designed such technique for exchanging coins to facilitate students 
collaboration and awareness, however, students mentioned that sometimes they were focused on other steps 
of a task (e.g. calculating the value of collected coins, discussing about the strategy to exchange coins with 
another peer, and etc.) and they could not always accept or reject a coin immediately which resulted in longer 
time for the procedure of transferring a coin to be completed. Drag-and-drop and drag-and-pop mechanisms 
had no queue area, neither these mechanisms had accept or reject coins function; students could simply drop 
a coin onto a peer’s personal panel. Therefore the procedure of transferring a coin using these two 
mechanisms was faster and students could complete a task quicker. In addition, students mentioned about 
some limitations regarding the queue area. First, if a student didn’t accept or reject a coin, it was buffered 
inside of the queue area of his/her personal panel, and other group members couldn’t use it. There were some 
cases when the queue area of one student buffered several coins so peers couldn’t use them for completing 
their individual missions. Second, after a student pressed “Reject all” button all coins (buffered inside of a 
queue area) were rejected and spread around the public area. If the queue area could allow a student to 
transfer coins to peers who need them then they hadn’t to make one extra action to complete a task, i.e. pull 
coins from the public area inside of their personal panels. In the future study we will address the issues 
related to the queue area. For example, we will suggest students to ask orally their peers to accept or reject 
coins immediately after coins were sent. We will also let students know that their queue area contains coins 
by popping an alert window up. In such cases the transfer procedure will be completed faster and coins won’t 
be buffered inside of a queue area. Moreover, we will redesign the function of drag-and-response interaction 
mechanism, so a student not only may accept and reject coins but transfer some of coins to peers who need 
them. 

According to the results, drag-and-drop interaction mechanism had higher number of drops, drag-and-pop 
mechanism had second high number of drops and drag-and-response mechanism had the least number of 
drops. Students mentioned that they made so many drops using drag-and-drop mechanism because of large 
size of multi-touch table. Particularly, it was not easy to hold a coin while dragging it for a long distance and 
when a student was dragging a coin from one side of the table to another, the coin would probably drop 
somewhere between its initial location and destination. Another reason was due to user interface design of 
multi-touch tabletop technology. In this study we used a digital camera for capturing students’ fingers 
movement on multi-touch table. This is not perfect technique yet as moving coins on multi-touch table faster 
than the capacity of the technology for image processing could result to a failure, i.e. generation of a drop. 
During the experiment some students moved coins too fast in order to complete a task the very first and such 
behavior resulted to a bigger number of drops. Students who used drag-and-pop and drag-and-response 
mechanisms made lower number of drops because they could use rubber band function for moving objects. 
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The results showed that drag-and-drop interaction mechanism had significantly higher number of 
exchange errors comparing to the other two mechanisms. Interviews with students revealed that the reason 
was due to students’ coordination to exchange coins. At the very beginning of a task students using drag-and-
drop interaction mechanism tried to pull out all unnecessary coins from own personal panels to personal 
panels of peers without any discussions and confirmation. Then later, students realized that they transferred 
some coins they need and had to pull these coins back. Besides, students could transfer some coins to a peer 
who didn’t need them, and then a peer had to pull these coins out. All such miscoordinated transfers lead to 
higher number of exchange errors. In case of using drag-and-pop and drag-and-response interaction 
mechanisms, students discussed about accomplish a task (e.g., how many coins and of what value a peer 
need) at the very beginning; therefore number of exchange errors for these two mechanisms is lower. 

We conducted further analysis to investigate the effectiveness of drag-and-response interaction 
mechanism for accomplishing collaborative tasks by interviewing the students. Students mentioned that drag-
and-response interaction mechanism was useful due to some of its functions. One such function is the queue 
area that allowed students to control the flow of coins to and from own personal panel; students could accept 
necessary coins and also reject unnecessary coins. Thus students made less exchange errors while 
accomplishing task using drag-and-response mechanism. Since a personal panel contained less coins and 
mostly necessary ones due to function of the queue area, students could manage coins (e.g., to calculate the 
sum of coins they have and how many coins with what value they need) easier, faster and efficiently. 
Students mentioned that the rubber band and transfer animation functions facilitated their collaboration and 
awareness. Students perceived they were aware of peers’ actions, intentions, need etc. better and they could 
accomplish collaborative task more efficiently. Moreover, the rubber band function helped to work with 
remote targets on large-size multi-touch table. Students didn’t need to lean on a table to reach distant coins or 
the personal panel, and also drag a coin for a long distance as they had to do so using drag-and-drop 
mechanism and thus students using drag-and-response interaction mechanism made less number of drops. 

4. CONCLUSION 

The purpose of this study was to propose drag-and-response interaction mechanisms for students’ 
collaboration in co-located multi-touch tabletop environment. We designed collaborative activity to foster 
students’ collaboration through intensive communication, interaction and awareness of others. One 
experiment was conducted to evaluate students’ collaboration performance using drag-and-response 
interaction mechanisms and compare it with using drag-and-drop and drag-and-pop interaction mechanisms. 
Students’ perceptions regarding awareness and drag-and-response interaction mechanism and its functions 
were also investigated.  

The results revealed that students using drag-and-response interaction mechanism completed tasks with 
longer time comparing to using the other two interaction mechanisms because some students that didn’t 
engage into tightly collaboration were not aware of peer’s activity and they didn’t accept or reject coins in 
time. Students using drag-and-drop interaction mechanism completed tasks with higher number of exchange 
errors comparing to using the other two interaction mechanisms. Most of students perceived that drag-and-
response interaction mechanism was easy to use, useful and playful during collaboration. Besides, most 
students perceived they were aware of peer’s task progress and status of task accomplishment, need, 
intention, as well as of transferred coin, its value and location due to resource collection area, the rubber band 
and transfer animation functions. Therefore, the results of this study showed that the drag-and-response 
interaction mechanism is beneficial for students’ collaboration in co-located environment using multi-touch 
technology as to improve their overall collaboration performance.  

The results of this study may suggest that some students didn’t know how to collaborate efficiently. First, 
these students were focused mostly on completing individual mission and therefore they paid less or no 
attention to peers. Second, these students didn’t help peers neither they responded timely to the requests of 
accepting or rejecting coins. The results may also suggest that although drag-and-response interaction 
mechanism was useful for collaboration, it took longer time for students to complete tasks comparing to the 
situations when students used two other interaction mechanisms. Therefore, in order to make collaboration 
efficient and complete task faster we suggest that students need to have good communication skills before 
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starting collaboration, and students communicate and interact with each other intensively while 
accomplishing task.  

The limitation of this study regarding the MRES system and the functions of drag-and-response 
interaction mechanism should be acknowledged and addressed in the future study. First, it took long time for 
students to select a coin using drag-and-response mechanism due to image processing of multi-touch tabletop 
technology. Second, a student to whom a coin was sent by a peer didn’t accept or reject it timely and 
therefore the procedure of transferring a coin was incomplete. Moreover, some student couldn’t complete 
their individual missions because coins they need were buffered inside of a queue area. In the future study we 
will improve our system so that the time to execute “select a coin” command will be shortened. We will also 
let students know about coins buffered inside of the queue area by popping an alert window up. Moreover, 
we will redesign the function of drag-and-response interaction mechanism, so a student not only may accept 
and reject coins but transfer some of coins to peers who need them. 
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ABSTRACT 

This paper presents findings from a study of how primary school children use the Internet to seek information for 
academic purposes from teachers’ perspectives. Ten teachers from two schools in Victoria, Australia were involved in 
this study. The teachers were interviewed individually in order to understand in detail how their students seek information 
from the Internet after they have been given an assignment or project. The interview questions were developed based on 
Kuhlthau’s model of Information Seeking Processes (ISP) to determine how teachers understood the way primary school 
students used the Internet for academic purposes. In this research the researchers adapted Kuhlthau’s model for the web 
environment in order to identify the information seeking processes undertaken by primary school children, and the 
challenges teachers have to deal with, in order to guide students in seeking information from the Internet.  

KEYWORDS 

Information Seeking Processes; Teacher-Student Interaction; Internet Use. 

1. INTRODUCTION 

People search for information to gain new knowledge and the process of acquiring information is commonly 
referred to as information seeking. Vakkari, (1999) defines information seeking as a process of searching, 
obtaining and using information for a purpose when a person does not have sufficient prior knowledge. The 
interest in information seeking in recent years includes information seeking in the school context, higher 
education and the workplace and due to the development of technology people can now readily be connected 
with information. This includes primary school children, as the Internet has become one of the most 
important sources of information in supporting their learning environments. As a result, many studies have 
identified a number of challenges and problems with children’s information seeking strategies due to their 
inadequate knowledge of how to use search engines, their limited level of research skills and the poor 
structure of the web itself (Bilal, 2000, 2001, 2002). Children also experience difficulty in retrieving 
information from electronic information sources (Large, Beheshti, and Rahman, 2002). Without adequate 
training and guidance school children encounter difficulties in formulating effective search terms 
(Marchionini, 1995) and, typically, they do not search systematically. 

Students today often use computers and access the internet for their school assignments and also for 
personal purposes. Hirsh (1999), Large, Beheshti, and Rahman, (2002), and Madden et al (2007) say that 
children are increasingly using electronic resources to support their information needs and understanding the 
ways that children use electronic resources has implications for information literacy training and systems 
design created for them.  Soeters and Schaik (2006) found in their study that almost half of the children had a 
negative experience on the internet, such as inadvertently accessing pornography, violence and computer 
viruses. In schools, especially in primary schools, teachers need to guide students and teach them various 
information seeking strategies, so that children acquire the information they need and avoid accessing 
inappropriate information. Large and Beheshti (2002) suggest that the web may be too complex for children 
in primary school, but given proper instruction, some initial training from teachers and well designed 
technological tools it can be a very useful resource. However, in the decade since, the Internet has become 
ubiquitous and it would be unusual if some form of web searching was not included in any Australian school. 
Instruction in web searching allows them to grow and keep abreast with the tools of the information age. In 
school settings, teachers manage and guide students to appropriate print and non-print resources. Madden et 
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al. (2006) found the factors that determined children’s ability to search successfully were based on their 
experience in using the internet, the amount of guidance given, and ability to explore the virtual environment 
and to use the tools appropriately. Gunn and Hepburn (2003) found that students frequently learn how to 
complete school assignments through trial and error. Furthermore, the students rely on friends and classmates 
who often teach them how to locate information on the internet in ways different to those demonstrated by 
teachers; this can be both beneficial and problematic. 

This paper will provide teachers, policy makers and web/program designers with an understanding of 
information seeking processes among primary school children. In addition, based on the teachers’ 
perspectives this paper will also identify the challenges school children face in seeking information from the 
Internet. This research thus focuses on two main questions: 

1. What are the processes undertaken by school children when searching for information for academic 
purposes, presented from teachers’ perspectives?  

2. What challenges do primary school children face in finding information from the Internet?  

2. METHOD AND APPROACH 

This paper describes a qualitative research methodology as a strategy for providing understanding of the 
issues being investigated. Based on interviews of teachers, the investigation provides an interpretation of 
children’s information seeking processes from the teachers’ perspectives. Furthermore, various problems and 
challenges faced by the children are identified. Teacher feedback is a dominant source of evidence for 
presenting a clear picture of how children seek information from the Internet during class sessions. 

This study used face-to-face and semi-structured interviews to provide greater flexibility by allowing the 
conversation to develop within the general focus of the investigation. The use of semi-structured interviews 
allowed a certain degree of flexibility and also enabled us to probe and prompt the respondents for more 
information or clarification of their responses. In the interviews, the main objectives were to investigate the 
school children’s Internet search activities during the class from the teachers’ perspectives. Questions related 
to how teachers utilized the Internet for creating assignments, their perceptions of problems and challenges 
students may have using the Internet, and views on changes and training required for teaching using the 
Internet. In this study, ten teachers were involved. All teachers were directly involved with teaching the 
school children the subject that required the use of the Internet for information seeking purposes. The 
teachers’ interviews were individual and took place in the school, for example, in a computer laboratory, a 
class room and in a school hall. The interviews were approximately 20 minutes in duration and were digitally 
recorded to facilitate transcription analysis and augmented with simultaneous note-taking. Thematic coding 
of the interviews enabled analysis of the qualitative information. According to (Boyatzis 1998) “encoding 
requires an explicit code that may be a list of themes”. A theme is a pattern found in information that 
describes and interprets aspects of the phenomena in which the researcher is interested. For this study, the 
themes for identifying the information seeking processes undertaken by the primary school children were 
derived from Kuhlthau model of the six information seeking stages: initiation, selection, exploration, 
formulation, collection and presentation. (Kuhlthau, 1993). While research into information seeking 
processes in different perspectives has been undertaken it has generally related to adults rather than children. 
Wilson (1999) and Marchionini (1995) each proposed a model that provides a problem-solving perspective to 
the process of information seeking. However, Wilson’s model was for professional users and Marchionini’s 
model was for an electronic environment but is too complex for children because it involved the participants 
formulating their own query and then evaluating the results. Ellis’s (1989) model suggests a list of activities 
that a user may follow in information seeking but included stages such as verifying or checking the 
information found; due to the complex nature of the model, once again, may not be pertinent to children. 
Kuhlthau suggests that users are influenced by the affective (feelings), the cognitive (thoughts) and the 
physical (actions) in any information seeking.  The study by Kuhlthau (1993) was conducted in a library and 
information services environment, and her model represents the tasks considered most relevant to the 
information seeking processes undertaken by children for this study. Kuhlthau revisited her initial study in 
2008 and claims that the original study is still applicable for students in an electronic environment. 
(Kuhlthau, et. al. 2008). Therefore, in this study, the six stages of Kuhlthau’s model were applied in order to 
identify information seeking processes undertaken by the primary school children when using the Internet. 
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Table 1. Kuhlthau’s Model of stages of the Information Process, 1993 

Stage Task 

1. Initiation To prepare for the decision of selecting a topic. 

2. Selection To decide on a topic for research. 

3. Exploration To investigate information with the intent of finding a focus  

4. Formulation To formulate a focus from the information encountered. 

5. Collection To gather information that defines, extends and supports the topic. 

6. Presentation To conclude a search for information. 

3. FINDINGS 

The findings are based on the interview sessions conducted with the teachers. This section discusses concepts 
based on Kuhlthau’s model of the information search process. The findings represent data from the 
interviews with the teachers based on each of Kuhlthau’s stages: 

3.1 Initiation Stage 

The information seeking process begins after the teacher gives an assignment to the students. The students 
may recall prior experiences or may talk to others such as friends or teachers about it. Schools are now 
equipped with Internet facilities to support teaching and learning processes based on the curriculum. In this 
study, at this stage teachers encourage the students to use the Internet appropriate to the assigned subject-
matter. Most of the teachers say that they encourage the students to use the Internet for a variety purposes 
such as follows: 

All subjects benefit from Internet research and I really encourage them to use the Internet for research 
purposes; either they work individually or with a partner. 

Some weeks might indicate [using the Internet] 10 different times; sometimes it is based on the subject, or 
sometimes (2 or 3 occasions) if they ask me questions related to the subject, I will ask them to go and find it 
on the Internet. 

Depending on the topic and research area, if they are interested in the topic or research area they will 
search for the information, but if the topic is dry and a hard to comprehend they resist or are hesitant. 

For every session, especially for reading, I encourage them to use the Internet. And for inquiry topics, 
they have to do research. 

However some of the longer serving teachers prefer to teach using traditional methods and seldom 
encourage use of the Internet to seek information for academic purposes: 

I use the Internet 2 or 3 times a week, but if I give them free time, they like to go to the games site.  
I teach them using the old way, it is really hard to deliberately get them on the Internet to discover 

knowledge. 
According to the teachers, the amount of experience in using the Internet does influence students in their 

seeking information for academic purposes. Most of the teachers found that students do not have a problem 
using the Internet if they have a computer and Internet access at home. Furthermore, according to the 
teachers, all the children have grown up with computers and have the basic skills of using the computer – 
they are digital natives. 

These students grew up with a computer, and about 80% of them have Internet [access] at home as we 
did a school survey last year. Obviously they have great understanding to begin with. 

The more they use it, the more they understand how to seek information from the Internet, especially with 
kids who have a computer with Internet access at home, which helps them to improve in areas such as 
reading and spelling.  

3.2 Selection Stage 

In this stage, students start to select topics to search for using the Internet. They choose possible topics based 
on their knowledge and assignment guidelines. They consider possible outcomes of their choices and they 
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select the most likely search engine, such as Yahoo! or Google, to get the answers and they continue to talk to 
friends and teachers for guidance. The teachers said: 

I use Google, Yahoo Kids, or Wikipedia which is reliable. I then ask the school children to find keywords 
based on what they think are important issues, or they type the questions in the search box.   

Most of the time the student types the entire question. 
Some of them need help with identifying the appropriate keywords to be inserted into the search engine.  
I teach the students skills, and introduce them to the various resources. I also teach them about Internet 

safety (which is part of the Australian Government requirement), how to use Internet Explorer and buttons 
such as the address bar, and how to insert the URL address. I also assist students when they key in the wrong 
spelling or a search or a word, which results in them not being able to find what they are looking for. Other 
elements that assist in the student’s attempt to search for information on the Internet is through the use of 
elements such as keywords, front pages and hyperlinks.  

Usually I write down a couple of web site URLs on the board for the students to refer to.  
In choosing the right word/keyword and spelling it correctly only then will the students be able to identify 

relevant information. 

3.3 Exploration Stage 

At this stage, students need to explore the information available on the Internet to learn about their topic in 
order to complete the assignments. The students attempt to seek as much information as possible from the 
Internet; they open more than one site and scan the information in order to get the best and right answers for 
their assignment. However, some of them do not know what to do and these students really need guidance 
from a teacher who sits beside them and teaches them step by step, so that they do not retrieve unnecessary 
information.  

When the search result appears, if you click the first search result, you have to read it first. You need to 
identify who wrote the text and whether it was written by a professional. But how do you know it is written by 
a professional? One criteria is that the text must have references. If it does not look like a trustworthy site go 
back and go through the other search results.  

Some students scan the text first to assess whether the information is worthy or valid. The more they use 
the Internet the more they understand which search results are the most appropriate.  

The student inserts their search requests into Google and wait for the search results. Usually, the students 
select the first search result/option provided as they assume that it will provide them with a lot of 
information  

Depending on the students, some of them have great skills. They know how to scan through the whole 
page from top to bottom and some of them need minimal guidance. For example, when the students were 
learning about the Australian frog, I asked them to start by first reading about frogs. This allowed them to 
understand the subject matter prior to attempts of looking for information on the Internet.  

I also demonstrate to the students how to use Google, Yahoo Kids or Safe Search but some of them forget, 
so I have to show them informally one or two students at a time.  

It is important to get spelling right when typing into the Search box. Often I have to write the word on the 
board. 

Aside from spelling the students find inappropriate content or content that is hard for them to understand. 
In terms of literacy, if the students cannot spell or spell the website wrongly, they will obtain incorrect 

answers. 

3.4 Formulation Stage 

In the fourth stage, the students focus on specific topics that they find to be the most related to the 
assignment. The students read the information found on the Internet more carefully, making notes regarding 
themes that are related to answering their assignment and later combine all the themes to form answers. 
However from the teachers’ interviews, students do not normally go through this process, jumping straight to 
the Collection Stage.  
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No, normally the kids want answers quickly and to get the task completed fast. Only a few students adapt 
the information they find. The other students simply read, and restructure the answers in order to complete 
the assignment. 

Normally the students are not patient, they just want finish the task quickly. 

3.5 Collection Stage 

At this stage, students gather all pertinent information and organize it in order to complete the assignment. At 
this point, some of the students just copy the information from the Internet for the sake of getting answers to 
the questions.  

The students will compile the information on their own. If they do copy from the Internet, they need to 
make sure that it is referenced. But often the stories from the Internet are long, so I get them to summarize 
the story or look for shorter stories. 

I also ask the students to save information that they think is relevant to answer their assignment. Then 
they open the document, re-read and rephrase the word, or scan it before re-writing the appropriate 
answers. 

Depending on the task assigned, images are easier for students to find as they can cut and paste the 
images. Furthermore, the students are totally confident and understand that images are the right answers for 
their assignment. 

3.6 Presentation Stage 

The final stage is when the students complete the information search or task and are ready to submit. 
Yes, normally from when the assignment is assigned, I explain what is expected of them. The students 

have to follow the required format and the expectations in preparing their presentation.  
I teach them that in order not to plagiaries other people’s work, you need to quote and reference the 

works before submitting the final assignment. 

4. DISCUSSION AND CONCLUSION 

Teachers in Victoria, Australia did encourage students to use the Internet and frequently used it to support 
their teaching and learning processes, especially in completing classroom assignments. In response to 
research question 1, based on Table 2 below we can see the factors that influence the success of information 
seeking process by primary school children using the Internet from the teachers’ perspectives. As presented 
from the teachers’ perspective, the table identifies the processes undertaken by school children when 
searching for information for academic purposes. Most of the teachers agreed on using the Internet for 
assignments and encouraged the students to use it to support their learning processes. Experience in using the 
Internet and knowledge of how it works encourages children to use the web and this should be fostered in the 
classroom so that at the initiation stage the children know that they will be using the Internet for their 
information seeking. For the selection stage, teachers claim that in order for students to be able to search for 
the topic they have decided on for research, they need to know the right search engine to get the best answers 
and be able to find the search engine by being able to spell it correctly. Students will be frustrated from the 
beginning of their Internet searching if they cannot find an appropriate search engine because they cannot 
spell it (Shuhidan & Macauley, 2009). The exploration stage is where the students start to investigate the 
information found on the Internet and organize it to provide the best answers for their assignments. At this 
stage, teachers believe that the students’ subject knowledge is very important for them to identify the 
information needed in their assignment. Teachers need to explain the subject and context clearly and make 
sure students understand prior to attempts at looking for information on the Internet. Since students have 
various skill levels teachers should demonstrate how to use the Internet and make suggestions of search 
terms. Teachers also need to teach students that the first results of a search are not necessarily the best. 
Students need to develop the capability of reading the information found from an Internet search and 
scanning it for relevance for their assignments. Teachers should introduce students to the need for 
trustworthy Internet sites and credibility of the authors.  For the collection stage, teachers give specific 
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instructions to the students that they need to filter, reword or construct their own information before 
submitting or presenting their assignment and, if they copy the information, they need to quote it and make 
references. This is to expose them to the concept of plagiarism. However, based on our findings, students 
may still be unable to fully formulate effective information seeking skills as they do not have patience for the 
process, want to finish quickly, and are satisfied as long as the assignment is completed. 

This study identified slightly different findings to those described by Kuhlthau. Kuhlthau worked mainly 
with adults and secondary school students, rather than children in primary schools, and dealt with three stages 
as she determined: the affective (feelings), the cognitive (thoughts) and the physical (actions). However in 
this study, from the teachers’ points of view, only the cognitive and physical stages were seen as relevant to 
information seeking processes by school children in order to complete their assignment. The teachers focused 
more on the actions associated with information seeking processes as being most relevant to learning; that is, 
actions such as how to use the Internet, synthesize, organize and evaluate the information found, Kuhlthau 
does not integrate the management of information into her model.  The findings from this study, based on the 
teachers’ perspectives, have developed Kuhlthau’s model of information seeking processes undertaken by the 
primary school children as follows: 

Table 2. Teachers’ perspectives on what influences successful information seeking for primary school children using the 
Internet  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Teachers need to reflect on the information seeking of children in schools and whether the present 

teaching of information skills can enable children to cope with the current digital information. At the same 
time, they should also encourage children to take a critical approach when finding and evaluating 
information. In the case of research question 2, with regard to the challenges faced by primary school 
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children in finding information from the Internet, our  findings reveal that some students have difficulty with 
understanding the subject matter, which can be compounded by reading and spelling issues while searching 
for information from the Internet. These issues were some of the key challenges to teachers in their desire to 
make children effective users of the Internet. Another challenge was using the right keywords. Therefore the 
teacher needs to explain the context and subject matter before children commence searching for information 
on the Internet. This provides primary school children with ideas about what and why they need to look for 
specific information. Teachers also need to teach students to use correct and specific keywords that relate to 
the subject search.  In this study, teachers claim that they do not have problems with students using the 
Internet at a basic level as all of them have grown up with computers and have basic computer skills. 
However, from the teachers’ perspectives, primary school children need to develop how they manipulate and 
incorporate the information found by their information seeking using the Internet into their learning 
processes. This study demonstrated how, according to teachers’ perspectives, each of the six stages of 
Kuhlthau’s model of ISP can be enhanced for successful information seeking by primary school children 
using the Internet. 

As one of the teachers in the study pointed out, “as primary school children are born in the age of 
technology, we should open and share the information and knowledge from the Internet with them. Let them 
explore, but we as the teacher need to give proper guidance and help them in reviewing the information”.   
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ABSTRACT 

This study aims to investigate the characteristics of online music information needs. It collects 120 online music queries 
of music information needs for unknown-item search to explore the characteristics and identifies how these 
characteristics are related to each other, through the generalization of phrases that users use to describe their music needs. 
Preliminary results found that non-specific online music needs include two major categories, objective information and 
subjective description; and six sub-categories: bibliographical information, peripheral information, referential 
information, intended use, affection, and context. Its purpose is to construct a classification model of non-specific music 
information needs, and explore the possibility of the new classification of online music retrieval system from demand 
side, with an expectation to design a better music retrieval system for non-specific music needs. 

KEYWORDS 

Music information retrieval, music information needs, music categories, unknown-item search 

1. INTRODUCTION 

Dissemination of information and inheritance of knowledge are one of the most critical processes in 
information life cycle, and to facilitate interaction between these two processes lays the effectiveness of 
information retrieval. Music is a very popular media type among all kinds of information. In recent years, the 
widespread of the Internet, and mobile devices and technologies bring about new opportunities for music 
creation, listening, and sharing. Online music therefore has become a highlight of the Web and thus creates 
an indispensable public information need.  

However, problems of music information retrieval remain in multiple aspects. Many music 
characteristics, such as melody, mood, and context are abstract and difficult to describe. There are instances 
where forgetting the lyrics, title of a song or only knowing little relevant background information, are very 
common situations. In addition, the current music information retrieval systems generally classify songs in 
accordance with the artist name, song title, album title, region, ranking or genre; but when the users don’t 
know these information, or when they are not aimed at a specific song or performer, or when they need songs 
for certain events or occasions, it raises the difficulty of searching for what they want. 

Investigating queries of music information needs can advance the development of the interface of music 
information retrieval systems (Bainbridge & Cunningham, 2003). This study collects 120 online music 
queries of music information needs for unknown-item search during July 2011 to September 2011, to explore 
the characteristics and identifies how these characteristics are related to each other through the generalization 
of phrases that users use to describe their music needs. Our purpose is to construct a classification model of 
music information needs for unknown-item search, and explore the possibility of the new classification of 
online music retrieval system from demand side, with an expectation to design a better music retrieval system 
for non-specific music needs. 
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2. RELATED RESEARCH 

Existing research related to music information needs include two directions, information seeking behavior 
and music description; the former focuses on the decision-making process and behavior characteristics of 
how they obtain music, and the latter investigates how users describe their music need, perception, and 
interpretation. Both are equally important for music retrieval. Music need, music classification, music 
retrieval and music acquisition are coherent and closely related to each other. 

Previous research has found that music search is a process that requires browsing and searching at the 
same time, but it will be more browsing than searching in the physical music record store, (Cunningham et 
al., 2003). In the online environment, music search behavior is a public, collective action, users often interact, 
discuss, share with others, and purchasing/downloading decision is often based on others’ recommendation 
(Cunningham et al., 2003; Lee & Downie, 2004). 

In addition, users often begin the search from known information, so an accurate music bibliography is 
important for users (Bainbridge & Cunningham, 2003). Users utilize the strategies of information extraction 
(Cunningham et al., 2003), setting boundary from known information, and extract from layer to layer to get 
close to the purpose. After t the music is found, they usually want to acquire additional information, such as 
background information of the song or the performer. They also expect to confirm whether they like it or 
whether the song meets their needs, so they always like to have other uses to verify the search results 
(Cunningham et al., 2003). 

The immediacy of music information is very important in the diverse and changing music world 
(Cunningham et al., 2003). Users have to track their favorite artists or music information frequently. In 
describing the music or the music needs, Kim (2002) found that users rarely use the formal terms to describe 
music, but they will attempt to use their own experience or memories by occasion, event or scene to help 
them connect with contexts and feelings, or allow others to be more specific about their needs. Therefore, 
many articles also highlight that contextual information plays an important role in music retrieval 
(Bainbridge & Cunningham, 2003; Kim, 2002).  

Previous research has identified a number of difficulties in music information retrieval and music 
description. The first one is the problems of ill-defined music classification, which is in lack of consistency in 
classification. For users, each individual has different cognition of category, so it’s difficult for them to 
distinguish the difference between classes. The second problem is that fuzzy memory cause difficulties in 
describing music needs, users can only describe their needs by inaccurate memory segments. Also there may 
be some rough descriptions, such as music of 1950-1960, or the wrong description. The final problem is that 
some users’ music need is rather abstract, they use abstract and lyrical concept to describe their music needs, 
but these terms are vague and subjective, based on their own feelings and experiences, hence only they 
themselves understand. 

3. RESEARCH METHODS 

This study aims to understand the nature of information needs of unknown-item music search. Still in its 
exploratory stage, this study analyzed 120 queries from an online discussion forum “King of Song Finders” 
provided by “KKBOX (http://tw.kkbox.com/forum_web/topic_list.php?brd_id=17),” the largest online music 
service provider/platform in Taiwan. Different from queries for known-item music retrieval in which music 
seekers know exactly what they need, for example, specific songs they hear on the radio or specific jazz piece 
by Thelonious Monk and his band, queries in this study deal with non-specific, unspecified, and unknown 
item music searches, in which prior to the search and query formation, desired song for retrieval is unknown, 
for example, “Please help me find songs about friendship.”  

After 120 queries for unknown-item music search were downloaded from the online forum to an Excel 
spreadsheet, each query was numbered, reasoned as information needs, and analyzed with procedures of 
Grounded Theory, including open coding, axial coding, and selective coding (Glaser & Strauss, 1967). From 
text-based analysis, music information needs were generalized into types, and then types were classified into 
higher-level concepts. Through the process of iterative analysis and constant comparison, the ongoing 
discussions with experts were held to review and ensure exclusiveness between categories, and to increase 
credibility.  
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A typology of music information needs description was established based on the results of Grounded 
Theory analysis, and it was used as the coding framework for the second stage of data analysis- quantitative 
content analysis. Similar to procedures developed by Lee (2010), each of the 120 queries was coded 
according to the needs articulated by the music seekers. Queries of music information needs were first coded 
into two types of music information needs: music file and song suggestion. Then each query was coded for 
the features of information needs description, and some features were further subdivided into additional 
attributes. In some instances, frequency was counted for additional times when a query addressed more than 
one need or demonstrated more than one feature. Percentage distribution of each type and feature was 
determined as the ratio of the total of observed frequency divided by the total 282 descriptions. 

4. FINDINGS AND DISCUSSION  

In this study, we used Grounded Theory approach to conceptualize description of music information needs 
from 120 online music queries. Quantitative content analysis was performed next to explore the preference of 
music seekers when describing the music information needs in an online, asynchronous environment. Each 
music query may at the same time address multiple types of needs; therefore this study analyzes the 
description of the need rather than a query itself as a unit of observation. 

4.1 Music Files and Song Suggestions 

Based on the results, music information needs can be divided into two types: song suggestions and music 
files. When users have non-specific music information needs, very often they tend to solicit music or song 
suggestions (98%) from other users, based on the very imprecise and vague description they provide. These 
descriptions of music information needs serve as the criteria for information providers in determining the 
potential needs and for music seekers in evaluating usefulness and applicability of the suggested song list. In 
addition, music seekers may prefer downloadable or transferrable music files (2%) to facilitate the direct use 
of music. 

4.2 Objective Information vs. Subjective Description 

Music information seekers often express their music information needs through providing two types of 
information music information description: objective information and subjective description. Objective 
information contains three sub-categories, including bibliographical information, peripheral information, and 
referential information. Subjective description also encompasses three sub-categories, including purpose, 
affection, and context. It is worth noting that we label “information” for objective information and 
“description” for subjective description to signify the difference between objective and subjective quality of 
information valuation. Figure 1 shows information seekers’ patterns of expressing music information needs: a 
bit more than half of the total 120 queries used a mixture of both objective information and subjective 
description (51%) to describe the unknown-item music needs, while about a quarter of the queries used either 
subjective description (25%) or objective information (24%). It is obvious that information seekers tend to 
use both types of expression in unknown-item search situation, because the strength of combining objective 
and subjective information demonstrates better accuracy than either type of information alone. 

Table 1. Count and Percentage of Types of Expression of Music Information Needs 

Types of Expression of Music Information Needs # (%) 
Mixed Use of both Objective Information and Subjective Description 61 (51%) 
Subjective Description Only 30 (25%) 
Objective Information Only 29 (24%) 
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Figure 1. Classification model of non-specific music need 

4.3 Objective Information 

Users often specify objective information to narrow down the actual music type they need. Objective 
information is based on facts, and does not differ across users and motivation behind the information need. 
It’s concrete, factual, and observable. The results indicate that objective description contains three categories 
of bibliographical information, peripheral information and referential information. The following paragraphs 
present the three sub-categories with explanations and examples. 

4.3.1 Bibliographical Information 

Bibliographical information (84%) refers to information obtained directly from a song or music itself without 
the need for further background information; for example: lyrics, rhythm, genre, musical instruments and so 
on. Language (23%), lyrics (16%), and genre (13%) are three most commonly used bibliographical 
information in describing music information needs. 

Table 2. Categories of Bibliographical Information 

Categories # (%) Description and Examples 

Language 65(23%) Language used in song lyrics 
Example: “Is there any Chinese rock song?” 

Lyrics 45(16%) Words, plots, and meaning found in lyrics, such as people,  themes, stories, etc. 

Example: “I am looking for songs with lyrics that tell a story about a boy keep 
letting a girl down so she wants to leave him.” 

Genre 37(13%) Musical genre 
Example: “I am looking for songs with blues or jazz style” 

Rhythm 20(7%) Music rhythm and tempo 
Example: “Can anyone recommend me a sexy song with strong rhythm?” 

Sound 
Element 

20(7%) Source of the sound, for example, musical instruments, sound of rain, and ocean 
waves. 
Example: “I like to listen to songs with percussion such as African drum rhythms; 
Can anyone name some songs like that?” 

Performers 17(6%) Characteristics of performers: Number of performers, gender,  and form of 
interaction such as male and female duet or solo 
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Example: “Who can find me some classic Taiwanese songs with male and female 
duet?” 

Arrangement 6(2%) Musical arrangement, rework of a piece of music 
Example: “I want some music works, which are arranged with just guitar.” 

Pitch/tone 6(2%) Song pitch or tone 
Example: “Is there any song with strong bass beats that can make a stereo play at 
full blast?” 

Structure 6(2%) Song structure such as prelude, interlude, bridge, etc. 
Example: “Is there any song with a really long prelude?” 

Melody 3(1%) Melodic composition or shape of melody 
Example: “Please find me some popular songs in canon form.” 

4.3.2 Peripheral Information 

Compared to bibliographical information that can be identified from the surface level characteristics of a 
music work, peripheral information is not able to be obtained directly from the work itself. It usually requires 
additional information and clarification through other means or sources, such as: publication areas, 
publishing year, background information of the performer. As shown in Table 3, Year (5%) and area/location 
(4%) of music works being published are common properties of identifiers of music information needs. Since 
music is not only for pure pleasure, alternative use of music (3%) becomes a novel characteristic that music 
information seekers use for targeting the functional aspects of music works. 

Table 3. Categories of Peripheral information 

Category # (%) Description and Examples 
Year 14(5%) The song’s publishing/release year, or the music style representing a certain era 

Example:  “I want to find dance music of the ‘80s.” 
Area/Location 11(4%) Location where the song is recorded or published, or the music style that is defined 

by a particular geographical location/area 
Example: “I’m looking for great songs from China!” 

Alternative Use of 
Music 

8(3%) Custom music use in TV commercial, original motion picture soundtracks, movie 
trailers, Websites, and other relevant information including film information, plot of 
a TV commercial, etc.  
Example: “How about recommending some classic, non-vocal movie soundtracks 
and music?” 

Information about 
the Performer 

3(1%) Background information about the performer 
Example:  “I would like to find the music from Korean artist groups.” 

Production 
Information 

3(1%) How the song is produced and recorded; producer information; financing of the 
album 
Example:  “I’m searching for independently-produced music. Can you recommend 
one if you can!” 

4.3.3 Referential Information 

Information seekers often describe the type of songs they need by providing some examples as a reference 
point, such as songs, performers, music video, or an web address to indicate the similarity between examples 
and target items. In some cases, when users are not able to find an appropriate and self-explanatory example 
that is similar to the target items, they would use some counterexamples to exclude the unwanted search 
match. As shown in Table 4, when using “examples” to narrow down the search to targets similar to a 
specific music style or performer, most queries provide a direct reference to music/songs (16%) or 
performers (4%) to illustrate the hard-to-describe aspects of preference or qualities present on a music work. 
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Table 4. Categories of Referential information 

Category #  (%) Description and Examples 

Characteristics of 
Music/Songs as 

Example 

45(16%) A direct reference to a song to describe and address the music needs. Some users 
would provide an URL of the online video 
Example:  “I really love this style~ for example, 'Say a lil Something' So please help 
me find a song that is similar to this one.” 

Characteristics of 
Performers as 

Example 

11(4%) Users sometimes would refer to a performer’s style to define their music needs 
Example: “Please recommend some songs that have the similar style/tune to those of 
Cheer’s (a well-known composer and lyricist from Taiwan). Do not recommend 
Likin Park’s!” 

Exclusion of 
Resemblance 

(Counter-
example) 

6(2%) Highlight the songs (of the characteristics of the songs) that don’t fit the needs in 
order to exclude other similar songs 
Example: “I want some good songs of folk style, but not the folk in my parents’ time, 
which is too old-school, for example ‘Time Story’.” 

4.4 Subjective Description 

The results show that users often use a subjective point of view to describe their non-specific music needs. In 
this situation, information seekers provide the subjective attributes (user-specific) or imagination to the song 
and add the relevant contextual information to better describe their needs. These descriptions differ from 
information seekers to information seekers, because each individual’s feeling for a song may be different. 
The study identified a total of three main categories of subjective description, including affection (40%, see 
Table 4), intended use (39%, see Table 5), and context (39%, see Table 6). The followings are descriptions 
and the examples of these three categories. 

4.4.1 Affection 

Information seekers mention the desired affective characteristics that they expect from the music, which 
often includes abstract description (16%), emotion (10%), acceptability (7%), and popularity (6%). As one 
can see in the Affection categories presented in Table 5, these characteristics of affection are subjective 
matter of fact. For example, a “popular” song to one may be a “cliché” to another. However, these 
characteristics are critical when information seekers realize the need of music is psychological, not functional.  

Table 5. Categories of Affection 

Category # (%) Description and Examples 

Abstract 
Description 

45(16%) Users often describe their music needs with some abstract description, mostly 
adjectives, which may be the feelings or scenarios expected to be found in the songs 
Example:  “I am looking for a sweet song that can make me feel happy.” 

Emotion 28(10%) People are easily affected by the music, and users usually describe a song or the music 
needs with emotional expressions 
Example: “Is there any song that is with strong tempo or with sorrowful melody?” 

Acceptability 21(7%) Typically users would expect nice and pleasing songs, which are considered by general 
public as good and high quality. So words like such are often found in music 
information need descriptions 
Example: “Is there any nice Chinese love songs?” 

Popularity 17(6%) Research results shows that many users expect to hear some 
popular or classic songs. Although the popularity of the song is rather objective than 
affective, it still may differ from different people who recommend it. Therefore this 
study classifies popularity to subjective description 
Example: “Who can suggest some classic Taiwanese love songs?” 
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4.4.2 Intended Use 

In addition to pleasure listening or setting the mood with music, users may also retrieve songs for functional 
purposes. In natural language, the information seekers provide information regarding specific purposes of use 
(31%), intended audience (7%), and intended users (1%), to help others better understand the task-oriented or 
event-oriented nature of information needs. These different purposes would affect what type of music is 
needed, and how information need is presented. 

Table 6. Categories of Intended Use 

Category # (%) Description and Examples 

Purpose of 
Use 

87(31%) The purpose of retrieving songs; that is how users would want to use the music works 
Example: “I want to make a movie, but I can’t find a song with power, please help me 
find one. Thank you!” 

Intended 
Audience 

20(7%) Intended audience of the song, or audience groups that the lyrics mostly appeal to. 
Example: “Please recommend some songs that are for high school students and bring 
high energy and exciting atmosphere.” 

Intended 
Users 

4(1%) The actual individuals who need to use the musical work for specific purpose. 
Example: I’m looking for songs that are good for teen-age boys.  

4.4.3 Context 

Context has been very problematic and subjective in music information retrieval. Information seekers 
describe the various contexts in order to help illustrate their music information needs for unknown-item 
search, these include contexts users pursuit (desired context, 20%), the contexts that lead to users’ music 
needs (reasoning context, 15%), and the contexts go alone with a song (following context, 3%) (see Table 7). 
Defining and describing context is a useful strategy when the music information needs are associated with a 
prolong process or event in a specific time-space frame. 

Table 7. Categories of Context 

Category # (%) Description and Examples 

Desired 
Context 

56(20%) Desired context describes the situation or impact that information seekers expect the music 
to create after music information need is satisfied. In often cases, they seek music to fit 
certain situations. It may be an event, a theme, an atmosphere, or an occasion 
Example: “I’m looking for songs for a wedding; I need one for Chinese, English or 
Taiwanese each.” 

Reasoning 
Context 

43(15%) Reasoning context identifies the situations or reasons that lead to users’ specific music 
needs, such as job loss or relationship breakup. It is often described as an event or a 
situation 
Example: “Please help find songs that I can listen to when I miss my mom.” 

Following 
Context 

8(3%) A song itself may have contexts attached to it. For example, where and when the song is 
often heard, where CD/album can be purchased or downloaded, or what situation is often 
associated with the song, etc. Following context is often articulated through location-
specific and time-sensitive description. 
Example: “I like to listen to music with percussion such as African drum; something often 
heard and sold in handicraft store. Can anyone recommend me some music like that?” 

5. CONCLUSION  

The study focuses on uncovering the complexity, uncertainty, and ambiguity of music information retrieval 
by analyzing the nature of music information needs from the users’ point of view, and e-examining the 
potential of music classification for online information retrieval systems. The results show that when music 
information need is perceived, information seekers tend to use a combination of strategies for description to 
address their needs. In addition to objective information about a song like bibliographical information, 
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peripheral information and referential information, subjective feelings, purpose and context of users are able 
to help clarify the information needs. The purpose and context of music need are particularly important to 
music retrieval process; the purpose determines the actual music needs and description of the context allows 
users to be more in line with the needs of music. These categories show not only types of users’ music 
information needs, but also how users interpret music. Little research has been conducted on music 
information needs, and the result of this research is still preliminary. This study hopes to guide more effort in 
this area of research and to improve online music retrieval services of non-specific music needs. 

The results of this study inform the actual music information retrieval practice in two-fold. First, it is very 
common for music information seekers to rely on social Q&A services for answers based on collective 
intelligence. Based on this observation, we may suggest that in the online interface where music information 
seekers post their questions and describe their information needs, it is very important to distinguish the 
difference between known-item search and unknown-item search. Instead of having one general forum where 
all queries should be posted and resolved in just one space, allowing information seekers to choose between 
“find song (known-item search)” or “suggest song (unknown-item search)” up front is a better solution. 
Second, results show that subjective description of music information needs is personal and impressionistic. 
However, popular music information retrieval services on social Q&A sites, such as Yahoo Answers and 
previously Google Answers, don’t usually implement social tagging features to support collaborative 
information retrieval. Therefore, adding social tagging function to music information retrieval system is one 
possible strategy to enhance search capability.  
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ABSTRACT 

Tagging is a frequent behavior of people consuming online information. Many well-known online systems take 
advantage of tags in order to improve the organization of the stored content, or to enhance the accuracy of search results 
from user queries. We created a system to collect and store text clips from online sources. The clips can be tagged or 
commented by users. Our system performs an automatic organization of this personal clipping collection by grouping 
clips with similar semantic value. We also provide to each user a means to vary the degree of freedom that the system 
uses to group clips. In this paper we describe the system and the algorithm that integrates the standard k-means for 
automatic clustering of texts with a new social classification metadata that comes from tags. As a result we created a 
system capable of not only providing automatic organization of clips, but also as a mean to identify eventual relations 
between otherwise unrelated clips. 

KEYWORDS 

Semantic grouping, Web clips, textual data, tagging and commenting, text mining. 

1. INTRODUCTION 

News readers are increasingly interacting with news sites. Today, readers are not only bookmarking news 
sites, they are giving their opinion on stories, classifying and assessing their content, and even joining 
‘reading communities’. While currently it is possible to infer valuable information by analyzing the readers’ 
comments, tags, ratings, and how often they click on the link to a given story, news providers are looking for 
better methods to harness the readers’ participations and to use their feedback. 

As evidenced by the success of social bookmarking systems - e.g., delicious.com and Treelicious 
(Mullins, 2010) -, people like to keep track of digital information items, storing and collecting them while 
browsing the web, such that they can be accessed, reviewed, or used later. We extend this by allowing people 
to select news stories fragments from any news site or blog, and to collect them in their own “Personal 
Digital Library” (PDL) which then, can be annotated with tags and/or comments. 

Each PDL represents a personal collection of ‘web clips’ and also the individual perspective of a reader. 
We believe that it is possible to identify previously unavailable patterns and relationships between the clips 
by organizing the user-selected fragments at the PDL level using text mining and social filtering techniques. 
For the PDL aggregation we focus on text mining and social classification methods that can identify implicit 
links or relationships between fragments based on text similarity and the tags and comments assigned by the 
users. Current classification algorithms are already capable of organizing textual information according to its 
semantic nature using text mining techniques. But, as machines can process enormous amount of information 
at a very fast pace, they do not have the insight to infer relations from data if those relations are based on 
information not present in the data itself. We hypothesize that combining automatic and user-mediated 
approaches will yield better results than either approach in isolation. 

We designed and developed a system capable of creating collecting web textual fragments in a PDL. The 
stored fragments are then automatically organized in clusters using traditional classification mechanisms to 
create clusters of semantically related information, which is then enhanced with social information given by 
the readers. We present to each user of the system a sliding bar to allow them to determine the amount of 
‘social weight’ they want to input to the system, i.e., the relevance of the tags. 
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Preliminary results show that the integration between an automatic and a social classification enhances 
the usefulness of the clusters formed not only by grouping fragments but also by “finding” groups that 
otherwise were difficult to find. 

2. INTEGRATING AUTOMATI

Information retrieval strategies usually assign a measure of similarity between a query an
These strategies are based on the notion that the more often terms are found in both the document and the 
query, the more relevant the document is expected to be. The Vector Space Model (VSM) computes a 
measure of similarity by defining a vec
Salton (1975). Although this model is based on the idea that the meaning of a document is conveyed by the 
words used, its strategy assumes that every word has the same importance for class
Robertson and Spark Jones (Robertson, 1976)
weights. Their research led to a formula frequently known by TF
weighting words. This formula has
(Singhal, 1997) showed that the relevance of each document is also a function of its size.

In our system, besides using the words in the clips to create a vector in a VSM, we
associated with it. Therefore we distinguish four important places where words can be found:

1. in the collected clip (C);
2. in the tags associated with the clip (CT);
3. in the whole set of collected clips (CC)
4. in the whole set of tags (T).
When a word w ϵ CT or w ϵ

‘extra social value’. From all 16 possible combinations of w appearing in C, CT, CC and T, we only consider 
the 10 situations that differ from sta
we apply a ‘social’ function that uses a secondary version of TF
value. 

We want to distinguish several situations concerning the relation between a tag used in that particular 
document, and the corpus of the document. Notice that four situations may occur (as illustrated in figure 1)
describing from left to right: there are no matches between the 
the document has been used in another document; there is a match; there are several matches.

 

Figure 1.

Intuitively, we try to group documents with the same tag in the sense that documents 
tag should tend to get grouped together. On the other hand, if there is a general use of the tag, both in the 
document, or in the whole database corpus, t
treated using the standard IDF compensation measures.

To let the user decide whether
classical k-means scheme or a tags
establishing of the (social) degree to which the system will use the tags.
varies between 0 (clustering with tags) and a maximum value that increases tag import
tags are considered in clustering. 
1 it is possible to expand clusters or filter cluster based on specific text; in zone 2 we have the SocialSlide; 
zone 3 shows cluster content, and; zone 4 displays information of the selected object in zone 3.

Preliminary results show that the integration between an automatic and a social classification enhances 
usefulness of the clusters formed not only by grouping fragments but also by “finding” groups that 
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These strategies are based on the notion that the more often terms are found in both the document and the 
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measure of similarity by defining a vector that represents each document, as it was initially presented in 

. Although this model is based on the idea that the meaning of a document is conveyed by the 
words used, its strategy assumes that every word has the same importance for class
Robertson and Spark Jones (Robertson, 1976) showed the importance of having a collection of terms with 
weights. Their research led to a formula frequently known by TF-IDF, which is the current general basis for 

ula has been improved several times (Salton, 1988) and one of the latest versions 
showed that the relevance of each document is also a function of its size.

In our system, besides using the words in the clips to create a vector in a VSM, we
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in the collected clip (C); 
in the tags associated with the clip (CT); 
in the whole set of collected clips (CC) 

ags (T). 
 CT or w ϵ T, and appears at least in two of the above sets, we may say that w has an 

‘extra social value’. From all 16 possible combinations of w appearing in C, CT, CC and T, we only consider 
the 10 situations that differ from standard document clustering (i.e. with no use of tags). In these situations 
we apply a ‘social’ function that uses a secondary version of TF-IDF over tag words to promote/demote their 

several situations concerning the relation between a tag used in that particular 
document, and the corpus of the document. Notice that four situations may occur (as illustrated in figure 1)

: there are no matches between the tags and the document corpus; the tag used in 
been used in another document; there is a match; there are several matches.

Figure 1. Places where a term may occur in a tagged document. 

Intuitively, we try to group documents with the same tag in the sense that documents 
tag should tend to get grouped together. On the other hand, if there is a general use of the tag, both in the 
document, or in the whole database corpus, then the word loses its discrimination property and must be 
treated using the standard IDF compensation measures. 

whether She/he would prefer a clustering process (of his/her personal PDF) on a 
means scheme or a tags-biased clustering, we implemented a Social Slide (SS) that allows 

establishing of the (social) degree to which the system will use the tags. The SS has a dynamical range which 
varies between 0 (clustering with tags) and a maximum value that increases tag import
tags are considered in clustering. We illustrate the SS in Figure 2: one of the administration windows. In zone 

expand clusters or filter cluster based on specific text; in zone 2 we have the SocialSlide; 
hows cluster content, and; zone 4 displays information of the selected object in zone 3.

Preliminary results show that the integration between an automatic and a social classification enhances 
usefulness of the clusters formed not only by grouping fragments but also by “finding” groups that 

Information retrieval strategies usually assign a measure of similarity between a query and a document. 
These strategies are based on the notion that the more often terms are found in both the document and the 
query, the more relevant the document is expected to be. The Vector Space Model (VSM) computes a 

t was initially presented in 
. Although this model is based on the idea that the meaning of a document is conveyed by the 

words used, its strategy assumes that every word has the same importance for classification. In 1976 
showed the importance of having a collection of terms with 
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In our system, besides using the words in the clips to create a vector in a VSM, we also use the tags 
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‘extra social value’. From all 16 possible combinations of w appearing in C, CT, CC and T, we only consider 

ndard document clustering (i.e. with no use of tags). In these situations 
IDF over tag words to promote/demote their 

several situations concerning the relation between a tag used in that particular 
document, and the corpus of the document. Notice that four situations may occur (as illustrated in figure 1), 

tags and the document corpus; the tag used in 
been used in another document; there is a match; there are several matches. 

 

Intuitively, we try to group documents with the same tag in the sense that documents sharing a common 
tag should tend to get grouped together. On the other hand, if there is a general use of the tag, both in the 

its discrimination property and must be 

would prefer a clustering process (of his/her personal PDF) on a 
d clustering, we implemented a Social Slide (SS) that allows 

The SS has a dynamical range which 
varies between 0 (clustering with tags) and a maximum value that increases tag importance so much that only 

: one of the administration windows. In zone 
expand clusters or filter cluster based on specific text; in zone 2 we have the SocialSlide; 

hows cluster content, and; zone 4 displays information of the selected object in zone 3. 
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Figure 2. The SocialSlide in the administration window. 

3. THE CLUSTERING ALGORITHM 

The clustering algorithm is based on a smart seeding version of standard k-means (Arthur, 2007) and is 
presented in Listing 1. 
 
function cluster(k, listOfDocs) 

  returns listOfClusters 

  inputs: k - number of clusters 

          listOfDocs – The Corpus 

  computeVectors(listOfDocs) 

  return K-means++(k, listOfDocs) 

 

function socialWeight(term, doc, listOfDocs) 

  returns weight 

  inputs: term - a vocabulary's term  

          doc - document 

          listOfDocs – The Corpus 

  uses:   SocialSlide – a user given parameter 

  weight ← termFreq(term, doc) 

  if termIsTag(term, listOfDocs) 

function computeVectors(listOfDocs)  

  returns listOfDocs 

  inputs: listOfDocs – The Corpus 

  for each doc in listOfDocs 

    for each term in vocabulary(listOfDocs) 

      doc(term) ← socialWeight(term, doc) 

  return listOfDocs 

 
    select tagFreq(term, doc) 

      case None: t ← social(α, SocialSlide) 

      case Once: t ← social(β, SocialSlide) 

      case More: t ← social(γ, SocialSlide) 

  weight ← (1 + weight) × t 

  return TfIdf(term, weight) 

Listing 1. Clustering algorithm. 

The clustering process is dependent not only on the usual k number (number of clusters) and documents, 
but also on a SocialSlide index, a variable that represents the weight given to the influence of the tags in the 
clips and consequently in the final clustering. The global value of SocialSlide is determined by the user by 
moving a sliding bar cursor from the system’s graphical user interface. The motivation is to observe the social 
influence in the clustering process in real time. When the user changes the SocialSlide cursor all vectors are re-
computed and a new clustering is made. 

As can be seen in Listing 1, the classification process begins in function cluster which first calls the 
vectorization function and then returns the set of clusters calculated by k-means++. 
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The function computeVectors computes for each term in a document (and in the corpus), the correspondent 
weight, which is then influenced by the tags. 

The last calculation is performed in socialWeight which calculates the weight of the coordinate of term in 
the document vector. The weight calculation uses the term frequency in the document. Then, it checks 
whether that term occurs in the document as a tag and, if this is the case, it determines the frequency of that 
term in the document (tagFreq(term, doc)). Here, t is the factor of influence from the tags. It is computed 
taking into account the frequency of the tag in the document (None, One or More), the constants α, β, γ with 
α < β < γ, and the importance of tags in the classification attributed by the user (SocialSlide). In the end the 
value returned is the TfIdf of this term, in which the weight is computed using tf factor of TfIdf. 

4. THE SAMPLES 

As stated in the introduction section, this work has the main goal to understand if the integration between 
classical automatic clustering with the use of social tags enhances the quality of the created clusters by 
grouping clips with related semantic value. To address this goal we created a data set and an experimentation 
procedure. 

A. The creation of the data set 
Our sample data was obtained from the Internet, specifically from a list of online news journals that we 

complied. For the collecting task we used three volunteers. This collection was all done in the same day. The 
news sites had to be in the English language and the volunteers could pick the site they like the most from the 
list we gave them. Then, they had to look at the ‘world panorama’, pick the most relevant news, and select a 
news fragment that seemed to be most important and descriptive of the whole story. Every volunteer had to 
collect between 20 and 25 news fragments. Then, each fragment had to be tagged by the collecting person with 
a set of free keywords. We ended up with 71 tagged news clips. A revision was then made over the sample 
data and some clips were removed due to problems with the character set, to the idiom in the clip and to the 
length of the text in the clip. The resulting data set was constituted by 66 tagged clips. 

B. The creation of the initial clusters 
The 66 clips were then presented (without the tags) to other two volunteers that had to agree on a manual 

(i.e., supervised) clustering of the clips. This process resulted in the identification of 20 main topics, listed on 
Table 1: 

Table 1. Number of clips per topic. 

Topic No. clips  Topic No. clips  

Libya revolution 14 Cycling 1 

Japan disasters 10 FAA 1 

Prince of Wales 9 Ghaza 1 

Portugal Crisis 7 H1N1 virus 1 

Dead of Elizabeth Taylor 5 Hawaii 1 

Prime-Minister Berlusconi 5 Myanmar 1 

Egypt revolution 3 MySpace 1 

Apple iPad 1 President Obama 1 

Crisis in travel industry 1 Robots 1 

Cyber Attacks 1 Yemen 1 

 
One of the opinions expressed by the volunteers was to group every topic that had just a single clip 

(something like a group for the ‘rest’ of the clips). If this was the case we would end up with 8 clusters, rather 
than 20. 

5. THE TESTING PROCEDURE 

We trained our clustering system and assessed its accuracy by using the threefold cross validation method 
(Mitchell, 1997) with 10 training steps, because the dataset is quite small. In the threefold cross validation we 
divide the data set into three sets of approximately the same size and perform 10 training/testing steps in which 
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each step consists of training a classifier on 2 sets and then testing it on the remaining set. We take the average 
of the results as the accuracy of the classifier. 

The training set was divided into three sub sets, all of the same size (22 clips) as follows in Table 2: 

Table 2. Clip topics per sub set. 

Topic Sub1 Sub2 Sub3 

Libya revolution 5 5 4 

Japan disasters 3 3 4 

Prince of Wales 3 3 3 

Portugal Crisis 2 2 3 

Dead of Elizabeth Taylor 2 2 1 

Prime-Minister Berlusconi 1 2 2 

Egypt revolution 1 1 1 

Apple iPad 1 0 0 

Crisis in travel industry 1 0 0 

Cyber Attacks 1 0 0 

Cycling 1 0 0 

FAA 1 0 0 

Ghaza 0 1 0 

H1N1 virus 0 1 0 

Hawaii 0 1 0 

Myanmar 0 1 0 

MySpace 0 0 1 

President Obama 0 0 1 

Robots 0 0 1 

Yemen 0 0 1 

 

Therefore, we had the following iterative procedure: 
1. Collect the samples (clip and tag) 
2. Find the k  value and manually create the clusters 
3. Perform cross-validation on the data set (3 iterations): 
3.1. Run the system on 2 sub-sets 
3.2. Fine tune the social parameters 
3.3. Test the resulting system on the last sub-set 
3.4. Obtain metrics for the quality of clustering 
3.5. Obtain number of moves in a human classification 
4. Compare the averages of 3.4 and 3.5 

 
Note that in step 2 we had to create a manual solution to the clustering problem in order to compare the 

automatic solution against the manual one. The solution was then used to compute the metrics to assess the 
quality of the clustering result. In step 3.5 we count the number of changes a human would do to correct the 
clustering presented by the system. We count as one movement when moving one clip from a cluster to 
another cluster. Moving one clip from an existing cluster into a new one is also counted as one. The removal 
of a clip from a cluster with a single element is, and therefore its deletion, is also counted as a single 
movements. 

Notice that these metrics assume that there is not a better solution, or a different approach to form 
clusters. We use it only to compare the results with a traditional human derived solution. 

6. RESULTS 

For the evaluation of the quality of the clusters formed we have two methods: an empirical method and a 
human opinion. 

A. Automatic computed metrics 
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For the empirical methods we use standard measures like precision and recall adapted to clusters; also the 
metrics purity, F1 and the rand index, all can be found in Larsen (1999). The purity measure compares manual 
clusters with the automatic ones. Bad clustering’s are rated with purity close to zero while a perfect clustering 
has a purity of 1. On the other hand, there are evaluation metrics which are calculated on a context of cluster 
evaluation over pairs of associated documents or not on a determined cluster. Therefore, there are 4 
possibilities of relations between documents: true positives, true negatives, false positives or false negatives. 
The rand index determines the percentage of pairs correctly associated to the same cluster or in different 
clusters, penalizing the false positives and the false negatives. The F1 measure corresponds to the harmonic 
mean of recall and precision. Precision corresponds to the percentage of pairs of documents which are 
correctly associated among the pairs of documents which are part of a same cluster. Recall indicates the 
percentage of pairs of document correctly associated to the same cluster among the pairs of documents which 
are correctly associated to the same cluster and the pairs of documents which are not but should be. 

Table 3. Metrics for quality of clustering. 

 

Set3 Set2 Set1 Test Av 

F1 0,6363 0,6452 0,5714 0,6176 

Precision 0,56 0,8333 0,8 0,7311 

Recall 0,7368 0,5263 0,4444 0,5692 

Purity 0,909 0,8182 0,8181 0,8484 

Rand Index 0,9307 0,9524 0,948 0,9437 

 
As it can be seen in Table 3 all average values are at the good level (>60%), and the Purity and the Rand 

Index are at a very good level (>80%). These results show that the tags integration into the automatic 
classification still produces results similar to the ones expected from traditional clustering systems. 

B. Human Judgment 
Finally, we presented the clusters produced by our system to two other volunteers in order to ask their 

opinion about the quality of the produced clustering’s. Our intention was to identify eventual misplacements of 
documents and check if the system led to some new groupings that could also make sense to a human. These 
volunteers had to read all the clips and tags and to reason for themselves about the changes they would made 
to the suggested groupings. 

Table 4. Human judgment on the groupings. 

 

Set1 Set2 Set3 

Missplacements 2 5 5 

New groupings 1 1 0 

 
In Table 4 we can see that the number of misplaced clips in clusters was low (between 2 and 5, for sets of 

22 clips). On the other hand the volunteers said that, according to the text present in some of the clips, they 
support the grouping of some clips about Prince William with some from Elizabeth Taylor; also some about 
Japan with the one about crisis in travel industry. 

C. Comparison using the Social Slide 
The Social Slide (SS) has a dynamic variation range that depends on the highest term frequency in the 

corpus. However, in all cases, the other extreme to the SS remains constant: it may take the value 0 (zero), 
meaning that tags will not be used in the clustering process; or the value 1 (one), meaning that the tags will be 
used as a common term found in the corpus of a document. 

In Table 5 we present the average computed values of ten runs using the SS in position 0, 1 and Maximal 
(only considering tags during clustering). 

Table 5. Use of the Social Slide. 

Run F1 RI Purity Precision Recall

SS=0 0,4809 0,9209 0,6818 0,7112 0,3642

SS=1 0,5493 0,9319 0,7071 0,8261 0,4120

SS=Max 0,5563 0,9301 0,7525 0,7713 0,4352  

As it can be seen in the above table, there is a clear improvement of the assessment parameters when 
using the Social Slide up to the highest value. 
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7. CONCLUSIONS AND FUTURE WORK 

We presented a system capable of collecting news clips from online sites, to tag them and to organize the 
clips in clusters according to their content. Our system features an integration between classical k-means with 
a social classification based on tags. The results show that this integration maintains the expected quality of 
the traditional system but also provides a novel form of finding new groupings. The amount of ‘weight’ given 
to the ‘automatic’ or the ‘social’ poles is given by a cursor in a sliding bar in the GUI allowing real-time, at 
the PDF level, user groupings. 

Preliminary results show that tagging of clips can improve the expected groups’ formation, but, on the 
other hand it also may lead to the discovery of links that are not humanly easy to find. In any case, the 
dynamic variation of the Social Slide fosters the capacity to try both approaches and use the one the suits best 
to the current needs. 

Further research will be needed to: model the influence of the tags in the clustering process; to include 
comments and rates along with the tags. Despite the long road ahead, preliminary results allow us to consider 
this work a promising research line. 
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A SOCIAL NETWORK BUILT FROM CLIPS  
OF ONLINE NEWS 
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ABSTRACT 

Current online news media are increasingly depending on the participation of readers in their websites while readers 
increasingly use more sophisticated technology to access online news. In this context we present the Breadcrumbs system 
and project that aims to provide news readers with tools to collect online news, to create a personal digital library (PDL) 
of clips taken from news, and to navigate not only on the own PDL, but also on external PDLs that relate to the first one. 
In this article we present and describe the system, its paradigm for accessing news, we report test results that confirm the 
validity of our approach for clustering of news and, finally, we present our roadmap for the near future. 

KEYWORDS 

Online news, Web clipping, Social Network, News tagging, Network Graph. 

1. INTRODUCTION 

News media are at a point of historic transition. The conjuncture of digital and social media is merging the 
roles of readers and providers. Readers are increasingly participating in the news media cycle, where news 
are written, published, commented, associated with other news, improved, and published again. The future of 
news depends on harnessing the participation of readers in the global process of production and consumption 
of news. 

In this article we present and describe the “Breadcrumbs” system whose goal is to capitalize on the 
participation of the general public in the production of news by creating bridges between online news and the 
“Social Web”. The project builds on the use of Social Web tools, gathering the opinions of readers, and 
creating a semantically organized model of the readers’ opinions. In particular, Breadcrumbs focuses on: 1) 
collecting news fragments; 2) organizing those fragments; 3) aggregating fragments across readers; 4) 
inferring relationships between readers, and; 5) inferring relationships between news. 

In order to accomplish these tasks, we use various inference and interaction approaches. We combine 
automatic and user-mediated approaches to yield better results than either approach in isolation – our 
rationale is: automatic mechanisms can handle extremely large amounts of data, and people can provide 
insights difficult to identify with automatic mechanisms. 

2. THE BREADCRUMBS PARADIGM 

As evidenced by the success of social bookmarking systems (e.g., delicious.com), people like to keep track of 
digital information items, storing and collecting them, such that they can be accessed, reviewed, or used later. 
In Breadcrumbs we extend this by allowing people to keep track of news at a highly fine-grained detail level. 
Breadcrumbs lets readers select news stories fragments from any news site, blog, etc., collect them in their 
own “Personal Digital Library” (PDL), and annotate them with tags and comments. 

While each PDL represents the individual perspective of a reader, we believe that by aggregating the 
PDLs of all readers it is possible to identify previously unavailable patterns and relationships of these 
perspectives. More specifically, Breadcrumbs organizes the user-selected fragments at the PDL level, and 
then aggregates PDLs at the system-wide level using text mining and social filtering techniques. 
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In order to organize each PDL, we use automatic mechanisms that classify the news fragments based on 
their content and semantic proximity. As for PDL aggregation, we focus on text mining and social 
classification methods (Gibson, 1998) that potentially identify implicit links or relationships between 
fragments based not only on text similarity, but also on the tags and comments assigned by the users. 

As a result, we expect to create a social network based on these implicit links. We believe that this 
network, and its correspondent graph, will allow journalists and news agencies to: learn which stories and 
wordings resonate with the readers; identify previously undetectable connections between apparently 
disconnected information sources; identify user communities; and provide users with reading suggestions. 

We also believe that Breadcrumbs has potential to create a new paradigm in information sharing and for 
navigation in online news. Readers are able to organize their local PDL, but with Breadcrumbs the 
information stored is (anonymously) freely available to all users of the system. Navigation on the fragment-
graph is therefore based on automatic inference laws provided by the relations between fragments, and the 
local organization is influenced by the social classification elements (that are involved in the creation of 
clusters of web clips). 

3. BACKGROUND 

As stated previously Breadcrumbs focuses on: 1) organizing news fragments collected by readers from the 
Web; 2) inferring relationships between readers, and inferring relationships between news. 

The first goal reduces to a classification problem that lies in the area of text mining, and information 
retrieval. However, in Breadcrumbs we also propose a solution to solve the problem of integrating social 
classification elements with standard clustering algorithms. In this system we use the news fragment as the 
core information element to be considered. Without loss of generality, a news fragment can be considered a 
“document” which is the term often used in research in the area, and that we will use in this section hereafter. 

Information retrieval strategies usually assign a measure of similarity between a query and a document. 
These strategies are based on the common notion that the more often terms are found in both the document 
and the query, the more relevant the document is deemed to be. Some of these strategies employ “counter 
measures” to alleviate problems that occur due to the ambiguities inherent in language and also to different 
semantic definitions for terms. The VSM computes a measure of similarity by defining a vector that 
represents each document, and a vector representing the query, as it was initially presented (Salton et al., 
1975). This model is based on the idea that the meaning of a document is conveyed by the words used. 
However, this strategy assumes that every word has the same importance for classification. (Robertson and 
Spark Jones, 1976) showed the importance of having a collection of terms with weights and their research 
lead to a formula for weighting terms involving the term frequency (TF) and the inverse document frequency 
(IDF) frequently known by TF-IDF, which is the current general basis for weighting words. This formula has 
been improved several times (Salton and Buckley, 1988) and one of the latest versions is due to (Singhal, 
1997) in which the relevance of each document is also a function of its size. Latent Semantic Indexing (LSI) 
(Deerwester et al., 1990) is an improvement for information retrieval for situations when there is a direct map 
into keywords (as it is the case of VSM). Since the same concept can be described using many different 
keywords, this type of matching is prone to failure. A recent technique to deal with the problem uses Singular 
Value Decomposition (SVD) to filter out the “noise” found in a document such that two documents that have 
the same semantics (whether or not having the same terms) will be located close to one another in a multi-
dimensional space. Dumais (1994) showed that LSI performs slightly better than conventional VSM. 
However, the run-time performance of LSI is a serious concern. The SVD is itself computationally expensive 
(for n documents, and a matrix of rank k, an O(n2×k3) algorithm is available). 

On the other hand, social classification can be seen as a “Relevance Feedback” (RF) problem, which tries 
to identify the documents that are deemed to be relevant either by manual intervention or by assumption that 
the top documents are relevant. The adaptation of RF to VSM with (Rocchio, 1971), but only in (Harman, 
1992) it was investigated the effect of using multiple iterations of relevance feedback. Three years later Spink 
(Spink, 1995) suggested a method in which the user intervenes in picking and choosing which terms to be 
relevant, which is clearly the case in project Breadcrumbs. 

Document clustering attempts to group documents by content to reduce the search space required to 
respond to a query. Different clustering algorithms have been proposed, but in all of them the efficiency 
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factor is present because of their computational complexity from a temporal and space point of view. One of 
the most popular ones is the K-Means (Willet, 1990), a partitioning algorithm that iteratively moves k 
centroids until a termination condition is met. The Buckshot Clustering Algorithm (BCA) was designed to 
run in O(k×n) time, where k is the number of clusters and n is the number of documents. Therefore, it is an 
interesting improvement over alternatives that require a document-document similarity match, that run in 
O(n2). Details of the BCA and its analysis are described in (Cutting et al., 1992). Some studies have found 
that hierarchical algorithms, particularly those that use group-average cluster merging schemes, produce 
better clusters. However, more recent work indicates that his may not be true across all metrics and that some 
combination of hierarchical and iterative algorithms yields improved effectiveness (Steinbach et al., 2000; 
Zhao and Karypis, 2002). Yet, as these studies used very small document collections, it is difficult to 
conclude which clustering method is definitively superior. In Breadcrumbs we propose an algorithm capable 
of similar (asymptotic) performance to k-means. 

When trying to establish links between news and readers it is also important to have a sense of 
“relevance” or of “authoritative”. The Hyperlink-Induced Topic Search (HITS) is a link analysis algorithm 
that rates Web pages, developed by Jon Kleinberg (Kleinberg, 1997). It determines two values for a page: its 
authority, which estimates the value of the content of the page, and its hub value, which estimates the value 
of its links to other pages. Hubs and Authorities is a scheme used for ranking web pages based on the idea 
that certain web pages, known as hubs, serve as large directories that are not authoritative in the information 
that they held, but are used as compilations of a broad catalog of information that lead users directly to other 
authoritative pages. The scheme therefore assigns two scores for each page: a hub score and an authority 
score. This model can, and will, be adopted in Breadcrumbs in order to determine the Hubs in the network as 
leading trails for the discovery of news usage and duplication. 

4. DESCRIPTION OF THE SYSTEM 

Breadcrumbs is an integrated system based on three components: 1) a clipper to collect, tag/comment textual 
fragments from online news, and to store them on the PDL; 2) a clustering engine to organize the clips 
automatically in clusters, based on semantic proximity of content and tags/comments; 3) a network graph that 
connects the clusters in each PDL according to the discovered relations that exist between clips. 

In the following sections we describe each of those components. We hide implementation detail about 
authentication procedures, session maintenance and access to repository and database, focusing on the 
observable functional behavior. 

4.1 The Clipper 

A key aspect component of the system was to allow users to select textual fragments from online news sites 
or blogs, and collect them in their PDL for later access and manage in the least demanding way. 

One crucial issue was to make sure any modern browser could be used for this task. We created a light-
weight interaction system that allows users to collect fragments without the need of any plug-in. The 
collection mechanism is as simples as to: 1) navigate to the web page; 2) select the text to be clipped; 3) press 
the ‘plus’ button in the Breadcrumbs dashboard that appears in the top left of the window. In Figure 1 we 
compare two situations: on the left a news web page, as any reader would see it, but with the clipper 
dashboard on the top left corner. On the right side, the same page, but now, having seven clips collected from 
the web page, and listed in the PDL for this site (in the dashboard list). 

IADIS International Conference on Internet Technologies & Society 2011

183



 

 

Figure 1. Collecting web clips. 

The collecting tool is based on an adaptation of the target web page through a dynamic injection of 
JavaScript. We use an in-house developed proxy that passes transformed web pages to the client system, 
which is now equipped with a dashboard to perform the clipping operation. We are following a user-centric 
approach for the web-based user interface. 

The interactions between user requests and the system components are illustrated in the following UML 
diagram presented in Figure 2. Although the global sequence is transparent to the user, the system still needs 
to ensure that every clip has the right owner (we use HTTP sessions), and that the clip is stored in the right 
PDL, which in turn is stored in the Breadcrumbs system repository. 
 

 

Figure 2. Internal clip collecting sequence. 

During the clipping operation the user may tag and comment the current clip. This situation is illustrated 
in Figure 3 where after selecting the text to clip and pressing the ‘plus’ button on the dashboard, the user is 
presented with a window to confirm the clipping and to add tags and comments, if wanted. 
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Figure 3. Tagging and commenting a clip. 

Note that tagging and commenting clips can be done in collecting time, but also at any time later. The 
user only needs to access her/his PDL, pick the clip and fill/change the tags or comments fields. 

4.2 Creating the Personal Digital Library 

Traditionally, people tend to use some form of classification to organize their personal data. We took the 
view that the same would occur if we give readers the tools to collect and classify the fragments in the PDL. 
We extended that classification to make it “semi-automatic” in the sense that, the classification mechanism 
uses the fully automatic inference system based on clip content, plus the data entered by the user in the form 
of tags and comments. Conceptually, this situation is illustrated in Figure 4 where a user is capable of adding 
tags/comments to its personal digital library. This figure also depicts the feature that whenever a new clip is 
inserted into the PDL it is automatically organized in an appropriate cluster of other clips. 
 

 

Figure 4. A user tagging and commenting his automatically organized web clips. 

Breadcrumbs automatically organizes fragments in each PDL according to their semantic proximity 
which in turn is computed from: a) the fragment’s content; b) the social elements associated with each 
fragment. The classification is a process of putting each fragment in a cluster with includes all the fragments 
semantically related. We expect that this classification will simplify a search for news fragments from the 
reader/journalist and provide her/him with new leads for further reading. 
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The algorithm to integrate the two classification schemes is based on the popular k-means (Willet, 1990), 
adapted to include tags/comments. The algorithm allows a dynamical perspective in the sense that the user 
may choose the degree of importance to give to tags and comments when showing the clusters. We present to 
the user a ‘Social Sliding’ bar (SS) that ranges between ‘no importance’ of tags/comments during clustering, 
through ‘only use tags/comments’. 

Preliminary tests on a 66 clips PDL sample show that our integration algorithm has success for it 
surpasses the quality of k-means clustering while being able to discover new interesting groupings. As it can 
be seen on the left side of in Table 1 all ‘average’ values, taken from the three test sets, are good (>55%), and 
the purity and the rand index are at a very good level (>80%). These results show that the tags integration 
into the automatic classification still produces results similar to the ones expected from traditional clustering 
systems. 

Table 1. Metrics for quality of clustering. 

  Set3  Set2  Set1  Test Av 

F1  0,6363  0,6452  0,5714  0,6176

Precision  0,56  0,8333  0,8  0,7311

Recall  0,7368  0,5263  0,4444  0,5692

Purity  0,909  0,8182  0,8181  0,8484

Rand Index  0,9307  0,9524  0,948  0,9437 

Run F1 RI Purity Precision Recall

SS=0 0,4809 0,9209 0,6818 0,7112 0,3642

SS=1 0,5493 0,9319 0,7071 0,8261 0,4120

SS=Max 0,5563 0,9301 0,7525 0,7713 0,4352  

 

 
The F1 measure corresponds to the harmonic mean of recall and precision. Precision corresponds to the 

percentage of pairs of documents which are correctly associated among the pairs of documents which are part 
of a same cluster. Recall indicates the percentage of pairs of document correctly associated to the same 
cluster among the pairs of documents which are correctly associated to the same cluster and the pairs of 
documents which are not but should be. As it can also be seen on the right side of the above table, there is a 
clear improvement of the assessment parameters when using the Social Slide up to the highest value. 

4.3 The Social Network Creation 

By aggregating all PDLs in the system we can establish relations between fragments. These connections 
between the collected fragments will be based on ‘strong relations’ (equivalence of fragments – most of the 
selected text in the same), ‘weak relations’ (fragments collected from the same web page), ‘transitive-strong 
relations’ (equivalence of two fragments through a third fragment that encloses both) and ‘transitive-weak 
relation’ (that enclose fragments collected from the same web domain, or news publisher). In Figure 5 we 
illustrate the strong and weak relations. Note also that in this figure all the three clips share a transitive-weak 
relation. 

 

Figure 5. Relations between web clips. 

We may view the clips and the connections that exist between them and associate this representation to a 
graph, being the clips the nodes and the connections the edges of the graph. This constructed network can 

ISBN: 978-972-8939-55-7  © 2011 IADIS

186



then be navigated using a system capable of depicting the fragment-graph and allowing the access to ‘remote’ 
fragments through the network links. The system also offers a vision of news fragments in several 
“domains”: own PDL, remote PDL (PDL managed by another user); in a local cluster, in an external cluster; 
in the same web-page; or in the same domain. 

 

 

Figure 6. Connections between clips – the Network Graph. 

From the created graph we are able to identify important properties in a network of news fragments which 
is a similar task to the one described by Gibson (1998). We can also understand how different PDLs may 
connect through implicit relations that can be established between news fragments, and also understand the 
importance of ‘hubs’ of information in the transmission/propagation of information in the network. 

We included mechanisms to analyze the characteristics of the network in respect to metrics common in 
Social Network Analysis (Scott, 2000). These include the “centralization degree” and the “centralization 
index” to find “hubs” of information in the network; the search for “cliques”, especially in the scope of 
PDLs, would also find a network of common interests among the owners of each PDL. The network 
“density” is also an important parameter if computed together with “bridges” (edges which avoid the 
separation of the network in two parts) to identify sub-communities in the network. 

4.4 The Network Graph 

Breadcrumbs aggregates and organizes news fragments at two levels: the PDL and the fragment graph. PDL 
classifies fragments in clusters. The fragment graph encodes the aggregation and inference results much in 
the same line as Figueira et al (2007) did for “iGraphs”. Therefore, our interface is designed to allow readers 
to navigate and interact with the PDL and, to provide a means to navigate and interact with external clusters 
(external to the PDL) of clips which would ultimately present new perspectives of a story and different topic 
associations. In this last case we are able to learn which stories and wordings resonate with other readers. 

5. CONCLUSIONS AND FUTURE WORK 

The problem Breadcrumbs is facing is important and interesting. For one hand, we need to provide readers 
with new reading experiences that news reading systems still don’t have, on the other hand the scientific 
challenges are considerable: current classification algorithms are already capable of organizing textual 
information according to its semantic nature, using text mining techniques. Although machines can process 
enormous amount of information at a very fast pace, they do not have the insight to infer relations from data 
if those relations are based on information not present in the data itself. 

Currently the Breadcrumbs system has: a) a news collecting tool that stores news fragments in a Personal 
Digital Library; b) the capacity to semantically organize the PDL content according to automatic and social 
classification; c) an interface capable of providing readers with an easy way of viewing the PDL content, to 
classify clips with tags and comments; to search and retrieve fragments of news and also to view the original 
web page from where the clips were collected. This tool provides news readers with a PDL which may be 
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considered their perspective on the news, and the corresponding organization based on that perspective. The 
automatic discovery of links between clips lying in different PDLs provides the reader with the capacity to 
navigate to an external cluster to refer to another perspective, which in turn may have other clips with another 
set of external links, thus providing a hyper-text navigation of clips that can be browsed by the reader. 

In the near future we expect to have a graph with numerous PDLs and clips, and hence the capacity to 
extract important information from this network graph from a social network analysis perspective. From this 
panorama we will be able to assess and evaluate a set of other relevant topics: the capacity of the system to 
inform journalists of important elements used by readers when classifying fragments; the capacity to inform 
journalists of links between readers and of communities of readers based on their interests; capacity of the 
system to inform about value of classification elements; capacity to find a trail of particular fragments in 
different news sources; the overall satisfaction in using the system. We will also extrapolate our findings 
trying to infer the importance of the developed system for both readers and journalists. 
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INTERACTIVE VIDEO FOR WEB-BASED MUSEUM 
PRESENTATION 
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ABSTRACT 

In this paper, we present a solution for web based presentation of cultural heritage. We are dealing with problem of 
displaying video content under given restrictions. This work is oriented on museums and galleries and their exhibitions. 
The content has to be secured so it cannot be downloaded, but the presentation should be available for general public.. 
With technology of streaming we offer solution for museums and galleries to show their content with video presentation. 
The transferred data is protected by an encryption in order to reduce the possibility of data leakage. Another challenge is 
to enrich the video with non-standard interaction elements, to make the exhibition more user-friendly and more 
interactive. Therefore, we propose using the component called virtual path for better orientation in museum and for 
another way to interact with video. Visitors get the opportunity of moving around the museum in chosen order or 
skipping corridors, which they do not intent to visit. Also we suggest to add some additional information about the scene, 
which will be displayed on demand. 

KEYWORDS 

Virtual museum, interactive video, extended interaction 

1. INTRODUCTION 

In these days more and more museums, galleries, but also other companies and institutions use World Wide 
Web for presenting exhibitions or work. Most of web presentation consists of certain text, images and also 
some multimedia elements such as video or audio. Our goal is to provide presentation tool based on video to 
present cultural heritage, therefore our work is mostly oriented on virtual museums and galleries, but the 
solution we propose might be used in every virtual presentation. First, we have to consider all the 
possibilities for presentation of the museum. 

The simplest way to present a visual cultural or historical object is by using a photo gallery. However, for 
this purpose pictures has some disadvantages. Firstly, they are static without any interaction and secondly 
they have only small angles of view. In one photo mostly one object is captured and only from one point of 
view. On the other hand, the advantage of using pictures and photo galleries as a presentation tool is that they 
do not take up a lot of space and bandwidth. This type of presentation is used by many museums [1] or 
virtual cities [2].A more advanced way of presentation the exhibitions is to create panorama photos or object 
panoramas. The visitor can rotate his view, so there is also interaction, but it is still an image. We can also 
find panoramas on the web pages of museum [3] and [4]. 

On the other hand, we can create 3D models of objects for the presentation in the museum and also create 
a virtual walkthrough around them. This type of presentation is interactive and visitors can move and rotate 
the objects. However, it takes a lot of time and effort to create realistic model, because some of the object are 
very complex. 3D models as a presentation of museum is used in [5] or [3]. Another disadvantage is that 
current browsers and current HTML version 4.01 or XHTML have no direct solution to publish 3D content 
on web site. Therefore you have to use plug-ins or flash. Hopefully with HTML 5 it will be better. Very good 
survey of previous techniques on web pages of museums is in [6]. 

Another way how to present a museum or a gallery is to show a video tour around the exhibition. The 
author or curator of the exhibition can present its most interesting parts. This type of presentation, which was 
for the first time used in [7], is dynamic and mostly the visitor can control it by using standard elements like 
Rewind or Fast forward. Although the visitor can control the walkthrough and jump from one position in 
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video file to another, s/he is not as free as in virtual 3D space. Majority of the videos has also an audio track, 
which can be for example some commentary, sound or music. 

Our goal was to provide presentation tool based on video for web page, using streaming technology for 
data transfer and encryption to make the content safe. In addition, we had to extend the standard interaction 
elements and propose additional interaction. 

In the first part of this paper, we will deal with the web based video presentation for cultural or historical 
institution as well as proposing the way to secure the content and how to transfer the data from server to the 
client computer. 

The second main topic of our work is an additional interaction in video application. Therefore two 
interactive elements are proposed in our solution. Virtual path is suggested element for better orientation in 
visited museum or gallery and also to control the walkthrough. The second interactive extension is adding 
some additional information into the video and link this information with corresponding object.  

Next section contains some background about video presentations and data transfer and related work. The 
actual solution is described in Section 3. Interactive elements are described in Section 4. 

2. BACKGROUND AND RELATED WORK 

In this section, we will discuss different ways of displaying a video in web page as well as how to transfer the 
video data from server to client. We will mention some related work in the field of streaming data and video. 

HTML in its last version (4.01) does not support video inside web page, there is no tag <video> like 
proposed in HTML 5 [8]. Yet, HTML 4.01 has ability to embed external video players such as Quick-Time 
Player, Real Player or Windows Media Player [9]. From [9] we can use tag <object> to embed previously 
mentioned video players. Very popular among other web oriented technologies is Flash [10], which has good 
support for multimedia and it is mostly used for animations but also for a video players. Many IPTV oriented 
web pages and servers are playing TV and video with Flash player. 

W3 Consortium created another language for multimedia on web, called SMIL (Synchronized 
Multimedia Integration Language). It is mostly used for presentation that combines streamed audio and video 
with images, texts and other media [11]. 

The last known way to show video on web site is embedding application written in one of programming 
languages, e.g. Java. Java Applet is a class prepared to be embedded in HTML and therefore we can simply 
create an application for web site. Java has some frameworks for playing video, such as Java Media 
Framework [12] or QuickTime Java [13], and library called Xuggle [14]. 

2.1 Streaming Technology 

In all previous cases the video data are saved on server and we have to transfer it over network to visitors. 
Common solution for this situation is to let the visitor to download the video content and save it in a 
temporary folder. But part of our goal is to forbid this action, therefore we should stream the data and the 
user can just watch the video and cannot save it. Streaming technology is wide-spread not only in IPTV 
segment, but also in computer graphics. More about video streaming may be found in [15]. 

There are many papers that consider streaming technology for data transfer. We will mention just a few of 
them, which are related with our work. In [16], authors propose solution to problem with packet or frame lost 
while they streamed MPEG-4 video file. We have implemented a method to resend lost packets. The solution 
to problem of limited storage for video file in one server may be found in [17]. Streaming is mostly for video 
but it can be used for transferring any types of data. This may be found in [18] where authors used streaming 
technology to transfer wide 3D scenes, and so they are transferring just that data which are currently needed. 
In our solution we also stream just that video parts, which the visitor want to watch. 

Nowadays trend in video format is the use of MPEG- 4 specification. There exist also some another video 
format such as mpeg2, but the mpeg-4 is a standard. There are more coding algorithms for coding data in 
MPEG-4 specification. The older coding algorithm is DivX, or Xvid. The coding algorithm that we use is 
H.264 [19]. 
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Figure 1. Screen shot from our application StreamBoat. As you can see, the window is dividet into 2 parts. In the top part 
is the video and in the bootm part is virtual path. 

3. STREAMED MEDIA IN VIRTUAL ENVIRONMENT 

In this section we offer our solution for playing streamed media inside web page. For this purpose, we will 
present application named StreamBoat. The screen shot of StreamBoat is in figure 1. 

3.1 Streaming Data 

The first important part in our solution is the data transfer from server side to the client or visitor. Firstly, we 
have to explain that we use on demand [15] video streaming, which means that we have the data already in a 
file and the system starts sending the content after the client demands it. The data are pre-captured an 
preprocessed if needed. The video file is divided into small parts, which represents the structure of the 
museum or gallery. More about dividing will be in section 4.1. 

StreamBoat is a client-server application, where server is responsible for reading data from file and 
sending the content to the client or visitor. It also has to accept the response from client part of application. 
Visitor or user is interacting with client part of application which is a Java Applet. The applet is responsible 
for playing video, gathering received data and control the server side. 

Figure 2. Pipeline from video file to displaying video in web page. 

For streaming protocol, we implemented a part of RTP (Real-Time Transport) for data transfer and RTSP 
(Real-Time Streaming Protocol) to control the streaming process. You can find more about these protocols in 
[20] and [21]. However, RTP protocol is based on UDP, so it is unreliable; we implemented a packet map, to 
check if all packets were received or if there is some packets missing. In case of missing packets, the applet 
sends a request to re-send lost packets. We also used simple method of calculating received packets, which 
was not yet decoded to change the speed of sending packets. From this value we know how to adapt the 
transfer speed. Figure 2 displays the whole pipeline for transferring data from video file to displayed video in 
web page. 
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3.2 Data Safety 

One of the conditions of this work is to make the content of the museum safe from downloading and as well 
as illegal sharing and distributing. One of the security measures is streaming technology. As we mentioned 
before, this technology can be used to transfer data over network, display them and erase or drop them. 
However, in many cases there is a buffer, which stores this data for some period of time. In our solution the 
data are received and then pushed into the buffer. The buffer is in memory, so this data are not saved to hard 
disk. 

Although the streaming technology and the RAM memory should secure the content, someone might 
capture the packets ”on the way” and restore the whole video file. Therefore, we include encryption 
algorithm into data transfer. The encryption algorithm that we implement is a simple one, but it can be 
replaced with another algorithm. Only condition is that this algorithm must be quick, because it has to 
encrypt the data in real-time. 

3.3 Video inside Web Page 

From all possibilities of displaying a video inside web site described in section 2, we choose to display the 
content in Java applet. Another choice was HTML 5 but the browser support is not very well for now. For 
video playing we use Xuggle library. We control the displaying part and data transfer separately. The 
advantage of this approach is that we can receive the data faster than playing the video. We will put this data 
into buffer and the video is being played continuously without any interruptions. 

However, some data are needed on the clients side before the video starts to play. This delay gives the 
system the necessary time to read the data, so that the video is then played continuously. Unfortunately, 
sometimes the data transfer is slow and the player has nothing to show. In this situation applet stops playing 
the video and it wait for the data to be transferred and therefore the image error will not occur. 

Another choice that needs to be made was the resolution and bit rate of the video. The tests that were 
made about these settings may be found in section 5. The display rectangle in web page is just 320x240 
pixels, but may be changed to another resolution. 

4. INTERACTION 

In this section, we will propose and introduce two elements for better interaction in video presentation of 
historical or cultural institution. Basically there are three common interaction elements in standard video 
players. Firstly, the player has some buttons such as PLAY, PAUSE, STOP and FAST-FORWARD to 
control the video. Second element is a time line to make a linear jump in video content. This interaction 
element is linked to time position in video so the user can control the video in 1D space and the only aspect 
s/he controls is time. The last common element is a slider to control the volume of the commentary, sound or 
music. We suggest adding two more elements as virtual path (4.1) and extended interaction (4.2). 
 

 

Figure 3. a) ”virtual path” for video files - red part of curve represent already played video, blue curves represent 
segments of walkthrough, b) another ”virtual path” for Budmerice castle. 
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4.1 Virtual Path 
As we mentioned before, virtual path (figure 3) is an element introduced for better orientation in the museum 
or gallery. When the visitor comes to real museum, s/he may have some information about the museum area, 
like number of rooms or the connections within rooms. We propose to use the ground plan to add this 
information also for the virtual visitor. The museum ground plan will be the background of an interactive 
element. We called this element virtual path. We have two conceptions of virtual part, one we used in 
previous work (figure 4) and another we propose now as a better solution (figure 3). 
 

Figure 4. Interactive element called virtual path with ground plan as a background. The plan is dividet into 5 rooms and 
each room has its own timeline. 

First we have to divide virtual tour around cultural or historical objects in the museum or gallery 
according to ground plan. We create a small video files each for one room or segment. Our virtual tour will 
be created from segments and points, where one or more segments start or ends. At this points the virtual 
visitor has choice, with which segment will s/he continue his/her tour. This brings up a non-linear 
walkthrough where the visitor has more choices of direction in the museum or exhibition. Of course we are in 
a virtual environment, so some segments might be skipped, for example if visitor lacks interest in particular 
exhibition. Yet, the primal function of the virtual path should by to give visitor free option in creating his/her 
own tour. 

The old concept is to use more timelines. Instead of one timeline we will put separate timelines for every 
segment into a corresponding room. These timelines are connected with each other in certain places and 
visitor may choose how s/he will continue the tour. Each timeline stand also for the function of the standard 
time line for corresponding video file. However, our timelines may be also rotated in every angle in side of 
the room. By clicking on one timeline, the visitor chooses the video, in which s/he is interested. This concept 
is in figure 4. 

The new approach of virtual path is a little bit different and you can find it in the figure 3. Inside every 
segment or room in museums ground plan is a line or a curve, which represents the position of camera in 
time. The user has two possibilities of jumping in selected video file. First one, with the standard timeline 
you can select time and secondly, to pick up new position of camera in the camera curve. It will start playing 
from selected position. This brings a novel approach to interact with video, now the interaction is in space-
time and not only in time. The limitation is that we need to know the camera movement. This information 
can be gathered during video recording. 

The non-linear interactive element virtual path gives more freedom to virtual visitors. This cannot be 
found in standard video. Although in standard video the user may jump and change the position in time it 
remains linear. In our solution visitor can choose his future. The ambition of virtual path is to give the 
greatest possible freedom. However, it still cannot offer the freedom of panoramas or in 3D virtual 
walkthroughs. 

4.2 Additional Information and Extended Interaction 
Beside the virtual path, we suggest to add some additional information about the objects inside the video. 
Although in the video we have a sound or commentary, we can still add some more information such as 
images, links or various texts that will introduce the nature of the object and hence attract the visitor. In work 
[22] authors propose the solution by adding more information about a picture, and they hide this information 
inside the image. We suggest to do it another way, because hiding this information in video seems to be 
much more difficult. 
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Figure 5. In the video part of this screen shot there are red dots. These dots are the representations of more information 
about objects. 

The additional information can be stored in extra files or database and are shown only on visitors demand. 
For this purpose we need an interaction element that will get this data. Lets imagine an object in our video 
and we know more information about it. We get the position of the object in 2D image plane and also the 
curve of how it moves. In our solution we have a quadratic B-spline which describes the movement in time. 
We get this quadratic B-spline in pre-processing. In the actual position of the object we put a dot which is a 
clickable object and it will represent some additional data (figure 5). If the visitor clicks on the dot, s/he will 
get the additional data and in the response part of the applet are this information displayed, or they can be 
displayed in other place in web page. 

In our solution we have to store just control points of the curve and the start time and end time, when 
should be the object visible. The additional data are sent only if the visitor requests them. The dot can be also  
replaced by a bounding rectangle which does not hide the object itself. 

5. RESULTS 

The last part of our work was to make some modification to increase the quality of data transfer and also the 
quality of the played video. We did a several tests which has to show the quality of the implementation. 
Firstly there were tests of the quality of data transfer, where the criteria were the ratio of sent packages and 
received packages. The second test was an endurance test, so we simulated more connections at once. The 
last test was the speed test, where we have measured the speed of data transfer and also the delay before the 
video starts playing. The server part of application was installed on AMD Athlon 2200, 768 MB RAM, 2 x 
80 GB, network card 100 Mbps and the type of internet connection was 1,5Mbps down and 512Kbps up. 

Figure 6. The results of the data transfer quality test. In this test we streamed 5 videos and we compute the ratio of 
recieved data and sent data. 

ISBN: 978-972-8939-55-7  © 2011 IADIS

194



 

Figure 7. The blue part represents the time needed to transfer whole video with selected size. The red part represents the 
delay before we can start playing received data. 

The results of the first specialized test on the quality of data transfer (based on the size of tested video 
files) are displayed in figure 6. From the same figure you can see that in all cases the quality was better than 
91% and in most of the sizes the quality was even better than 99%. We consider these results as a success. 
You can find the results of the second test in figure 7. We used the same videos in this measurement and the 
transfer times were good enough to play videos without interruption. Also the delay before the video starts 
playing is acceptable (figure 7.). In the last test, we measured the number of clients which can connect in the 
same time. The experiment shows, that 13 clients can connect and the video will still play without 
interruption. However, it also depends on other network traffic. 

The interaction elements was tested with an inquiry about the whole application and also about both 
proposed interactive elements. This inquiry was anonymous. In the inquiry there were about 30 respondents 
and mostly (about 65%) they think the application is useful and also like new elements for interaction. We 
also tested the subjective quality of video in various settings. We changed the bit rate from 192kbps to 
2048kbps and also the resolution from 320px x 240px to 640px x 480px. Upon this test we propose to use the 
selected resolution (320px x 240px). 

6. FUTURE WORK 

For future work we would like solve some problems we encountered during implementation. For example, 
we are now working on automated reconstruction of camera movement from recorded video file. Also an 
solution for both direction of virtual tour is in progress. An interesting way how to continue with this work 
would be to solve the pay per view problem. 

7. CONCLUSION 

In our work we have connected the art and cultural heritage with the technology and proposed the solution 
for the video in web page problem concerning streaming technology and data encryption for virtual museums 
and galleries. Although our application may be used also for another organization to show some 
walkthroughs, it main focus is on museums. It gives the opportunity to explore the museums from the 
comfort of your home and watch the exhibition presentation. 

We also extended the standard video interactions element with two non-standard. The virtual path gives 
non-linear movement around the museum and also brings some more information on visitors position inside 
the museum. The visitor can change the video position not only in time but also in space. We added 
additional data to some objects on demand and propose the interaction element to get this data. 

Our approach is an alternative way for museums and galleries to present their exhibitions. The visitor has 
less freedom than in 3D virtual walkthroughs, but it still provides more information than images or  
panoramas. 
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ABSTRACT 

This paper presents a theory-driven thematic analysis of the critical factors for evaluating the public value of e-
government in Sri Lanka. A comprehensive review of the relevant literature is conducted for building a theoretic 
foundation on the identification of the scope of e-government, the source of public value creation, and the kind of public 
value. Using the qualitative data collected from Sri Lanka, thematic analysis is performed for identifying the critical 
factors for evaluating the public value of e-government. The analysis reveals that public information online, public 
services online, information and services through e-enabled counters, user orientation of public service delivery, 
improving organizational efficiency, openness and responsiveness, enhancing trust, ensuring confidentiality of citizens, 
achieving social equity, and environmental sustainability are critical factors for evaluating the public value of e-
government.  
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Public value, e-Government, Critical factors, Thematic analysis, Sri Lanka. 

1. INTRODUCTION 

The concept of public value is becoming increasingly popular as an inclusive framework for assessing the 
performance of public services in public services management (Moore 1995; Kelly et al 2002). The 
popularity of this concept is due to its capacity for assessing the benefits of public services from the 
perspective of citizens (Kelly et al 2002). Electronic government (e-government) is an innovative way of 
delivering public services through the use of information and communication technologies (UNDESA 2003; 
Meynhardt 2009). As a result, public value can be used as an effective means for evaluating the performance 
of e-government (Heeks 2008). Several frameworks are developed for evaluating the public value of e-
government in developed countries. Existing frameworks, however, are inappropriate for effectively 
identifying the critical factors for evaluating the public value of e-government in developing countries. 

This study aims to identify the critical factors for evaluating the public value of e-government in Sri 
Lanka. A theory-driven thematic analysis (Attride-Stirling 2001) is performed on the qualitative data 
collected in Sri Lanka. The study shows that delivery of public information and services online, delivery of 
information and service through e-enabled front office counters, user-orientation of services delivery, 
improving efficiency and openness of public organizations, developing mutual trust, ensuring secrecy of 
citizens’ information, achieving social equity, and environmental sustainability are the critical factor for 
evaluating the public value of e-government in Sri Lanka. 

In what follows, a review of the related literature on e-government and the concept of public value is 
presented. The next section presents the research question, research methodology and the data analysis 
technique used in this study followed by a comprehensive discussion of the research findings. 

2. PUBLIC VALUE OF E-GOVERNMENT 

E-government can be approached from different perspectives including (a) e-citizens, (b) e-administration, 
and (c) e-society (Ndou 2004; Heeks 2008). E-citizens aim to develop the relationship between government 
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and citizens by improving the delivery of public service, encouraging the participation of citizens in 
government, and informing citizens about governmental activities. E-administration focuses on improving 
the process in public organizations by cutting costs, linking public organizations, empowering public 
employees, and improving transparency and accountability in government. E-society initiatives try to develop 
the relationship between government, societies and businesses with the aim of developing communities and 
working better with businesses (Heeks 2008).   

Public value is used to measure the benefit of public services to citizens (Kelly et al 2002). It is an 
effective guide for the operations of public organizations on the delivery of public services because the 
ultimate goal of public programs including e-government is to create values for citizens (Meynhardt 2009). 
Public value can be defined in many ways. Bozeman (2007), for example, defines public value as the 
“context specific preferences of individuals, the rights, obligations and benefits to which citizens are entitled 
as well as the obligations expected”. Kelly et al (2002) define public value as the value created by the 
government for citizens through the provision of public services, passing of laws and other government 
activities. Both definitions show that citizens are at the core of the public value concept.   

There are many ways to create public value. For example, improving the quality of the delivery of public 
service produces public value (Kelly et al 2002). Running effective public organizations creates public value 
(Moore 1995). Achieving socially desirable outcomes produces public value (Kelly et al 2002). There are 
many kinds of public value. Jorgensen and Bozeman (2007) identify seventy-two kinds of public value based 
on 230 studies in the USA, the UK and the Scandinavian countries. Kernaghan (2003) examines thirty-two 
kinds of public values in west-minister style governments including Australia, New Zeeland, Canada and the 
United Kingdom. These inventories of public value help to identify the kinds of public value in a society 
including quality of public services, user-orientation, efficiency, responsiveness, openness, trust, secrecy, 
equity, participatory democracy and environmental sustainability. In these inventories, the quality of public 
services refers to the provisions of quality information and services through public service delivery channels. 
User-orientation concerns about the provision of public services on the user friendly manner for satisfying 
the user’s needs (Jorgensen & Bozeman 2007). Efficiency is the operation of the organization in a way that 
yields more benefits for costs incurred. Openness refers to the transparency of public organizations involving 
in publishing what it has to publish and answering questions from the public (Jorgensen & Bozeman 2007). 
Responsiveness means that the public administration complies more actively with the demands of the public, 
and responds to public opinion (Jorgensen & Bozeman 2007). The trust refers to the development of mutual 
trust between citizens and government. Participatory democracy is used to describe the willingness of public 
organizations in listening to the public opinion and giving citizens opportunities for participating in the 
public life (Jorgensen & Bozeman 2007; Benington 2009). The environmental sustainability is about leaving 
a clean environment and plentiful resources to our future generations, instead of willfully destroying what 
was created millions of years ago (Jorgensen & Bozeman 2007). 

There are several important developments in the literature for evaluating the public value of e-
government. Kearns (2004), for example, proposes a conceptual framework for evaluating the public value of 
e-government through examining the contribution of e-government to the delivery of public services, 
achievement of desirable outcomes, and development of public trust. Golubeva (2007) proposes a set of 
indicators for measuring the quality of e-government portals in the Russian Federation with useful findings 
(Golubeva 2007). Friedland and Gross (2011) develop a framework for assessing the public value of e-
government in South Africa. The European Commission (eGEP 2006) proposes a framework for examining 
the public value of e-government initiatives from the perspectives of (a) organizational value, (b) political 
value, and (c) user value. The organizational value concerns the efficiency and effectiveness of public 
organizations. The political value relates to the openness and transparency of public services and the 
participation of citizens in government. The user value focuses on improving the satisfaction of citizens with 
regard to the delivery of public services. There is, however, a lack of studies in identifying the critical factors 
for evaluating the public value of e-government in developing countries. 

3. RESEARCH QUESTIONS AND METHODOLOGY 

The objective of this study is to identify the critical factors for evaluating the public value of e-government in 
Sri Lanka. To fulfil the aim of the study, a primary research question is formulated as follows: What are the 
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critical factors for evaluating the public value of e-government? Several subsidiary questions are formulated: 
how does e-government creates public value? What do citizens consider as public values?  

To adequately answer the research questions, an interview based approach is used. The interview based 
approach is appropriate for this research which seeks to explore the citizens’ experience of e-government 
initiatives in Sri Lanka in terms of the public value it creates. Face-to-face semi-structured interviews with e-
government users in Sri Lanka were conducted from November 2009 to February 2010 for collecting the 
qualitative data. Interviewees were randomly selected from urban, semi-urban and rural areas. A screening 
process was taken to eliminate people who have not used e-government services in their daily lives. 
Altogether fifteen interviewees with their ages ranged from 20 to 60 years old were retained. Interviewees 
were from various occupations and industries including public administration, ICT, education sector, law, 
banking, travel and tourism, and agriculture. 

Interview questions were developed based on a comprehensive review of related literature together with 
the secondary data published on e-government in Sri Lanka (ICTA & MGC 2008; Karunasena & Deng 
2011). Using the secondary data for developing interview questions is extremely useful to understand the 
level of maturity in e-government in Sri Lanka while avoiding asking the wrong question. Interview 
questions were originally developed in English and later translated into Sinhala. The translation was done 
using the double translation method (Marin & Marin 1991; Bailey 1994) in which one person translates a 
document from English to Sinhala and another person translates it back from Sinhala to English (Bailey 
1994). Double translation method ensures that the Sinhala version of the questions conveys the same 
meaning as the English version. The interview questions were reviewed in the pilot study stage with the help 
of e-government specialists and e-government users. The pilot study ensures that the questions are 
comprehensive and unambiguous.    

The interview questions were organized into has five sections. Section one outlines the aims of the 
interview. Section two collects the demographic information of interviewees. Section three focuses on the 
public value of the delivery of public service through e-government. Section four is about the public value of 
running effective public organizations. Section five relates to the achievement of socially desirable outcomes.  

A thematic analysis technique is used for analysing the transcribed data. Such a technique provides a 
systematic way to group complex qualitative data into a number of themes for increasing the accuracy in 
understanding and interpreting people’s experience or observations about people, events, and situation 
(Boyatzis 1998; Attride-Stirling 2001; Howitt 2010). The use of this technique is due to the simplicity, less 
demand and few constraints in data collection and analysis, the provision of a systematic approach to 
summarize a large volume of data into meaningful and descriptive themes, and the provision of social 
interpretations of complex qualitative data (Howitt 2010). 

Two types of thematic analysis exist in the literature including the theory-driven thematic analysis and the 
data-driven thematic analysis (Boyatzis 1998; Braun & Clarke 2006). The theory-driven thematic analysis 
emerges if themes are derived with the use of pre-existing theoretical concerns (Braun & Clarke 2006; 
Howitt 2010). The data-driven thematic analysis is used if themes are derived purely from the collected data 
(Braun & Clarke 2006; Howitt 2010). The theory driven approach is the most frequently used one because it 
can lead to the development of codes and themes based on theories familiar to researchers (Boyatzis 1998). 
The wordings, meaning, expressions of the elements of the theory may be specific to the context of the 
researcher’s field (Boyatzis 1998). This study has deployed the theory-driven thematic analysis based on the 
identified theoretical foundation summarized section 2. 

Three kinds of themes exist in thematic analysis including the basic theme, the organizing theme, and the 
global theme (Attride-Stirling 2001). Basic themes are the lowest level themes derived from the initial code 
attached to segments of data. Organizing themes are middle-order themes that organize the basic themes into 
groups for representing similar matters. Global themes are the highest level theme that encompasses the 
principal metaphors in the data as a whole (Attride-Stirling 2001). They group related organizing themes 
together for presenting an argument for answering the research question. 

Transcribed data in a textual format are taken into thematic analysis. Thematic analysis consists of several 
steps (Attride-Stirling 2001; Braun and Clarke 2006; Howitt 2010). The first step, familiarizing with data, 
allows the researcher to know the details of the collected dataset. The second stage is on initial coding which 
involves assigning codes for each line or more lines in the transcribed text. The third step involves in 
searching for themes based on the initial coding. In this study the themes are derived in the deductive manner 
by considering the theoretical concerns outlined in section 2. The fourth step is the review of themes which 
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involves breaking down themes into separate themes, or converging overlapping themes for creating a new 
theme or discarding themes. The fifth step is themes definition and labeling. 

4. RESEARCH FINDINGS AND DISCUSSION 

The research findings are organized around three global themes including the delivery of public services, 
running effective public organizations, and achievement of socially desirable outcomes. Each global theme 
consists of several organizing themes which are abstracted from several basic themes. 

4.1 Global Theme One: Delivering Public Services 

The delivery of public services through e-government consists of four organizing themes including (a) 
accessing public information online, (b) accessing public services online, (c) obtaining public information 
and service from e-enabled service counters, and (d) user-orientation of the delivery of public service. Each 
organizing theme summarizes the critical factors for creating the public value through e-government with 
respect to the delivery of public services.  

The value of accessing public information online is described by several basic themes namely (a) time 
saving and monetary benefits accruing to citizens by accessing public information online, (b) convenience for 
citizens by accessing public information online, and (c) quality of the public information online. 

Time saving and monetary benefits are resulted from accessing public information online. Instant access 
to information regardless of citizens’ geographical locations and the ability to access archived information 
increase citizens’ convenience in accessing public information. The study reveals that accessing government 
information online helps citizens to make their visits to public organizations more effective by enabling them 
to be prepared. As a consequence, citizens can ask the right questions. Furthermore, citizens can reduce the 
number of physical visits to public organizations by accessing public information online. Overall, citizens 
value accessing public information online and believe that these facilities save their valuable time and 
money, and make their lives easier. It, however, also reveals that there are worthless information and contents 
online including outdated and incorrect information. The provision of quality public information online is 
seen as valuable. The study reveals that the value of having access to quality information on government 
websites that is up-to-date, understandable, and accurate is appreciated. 

The value of accessing public services online is another important organizing theme discovered. It is 
abstracted from the basic themes of (a) monetary benefits and time saving accruing to citizens using e-
services, (b) convenience for citizens using e-services, (c) perceived value of using online payments, (d) the 
value of developing e-services for frequently used public services, and (e) the value of simple e-services. 

The availability of online services is valued. Using e-services helps citizens save money and time due to 
the convenience it provides for the citizens. The value of the ability to do online transactions including the 
ability to pay water, electricity, and telephone bills online is reflected from the study. There is, however, a 
lack of such facilities in Sri Lanka. The need for prioritizing e-services development with a focus on the most 
frequently used public services such as bill payments, license renewals, and services related to life events is 
highlighted in the study. Simple e-services that provide facilities to lodge applications online, to track the 
status of an application submitted, to download forms, and to search databases are regarded as valuable. 

The value of obtaining public services through e-enabled front office counters is another important 
organizing theme discovered in this study. It is described by two basic themes namely (a) convenience for 
citizens, and (b) reduction of corruptions in public services. Delivering information and services through e-
enabled counters in front offices is very much valued. The development of e-enabled counters leads to the 
dramatically improvement of the performance of the delivery of public service at the front office. There 
aren’t long queues at the public organization where e-enabled counters are implemented. This shows that 
getting services from these counters is more convenient with real time saving. E-enabled public service 
counters have reduced corruption in public organizations as well. Due to the slowness of the manual public 
services system, some people bribe corrupt government front office staff to expedite the services.  

The value of user-orientation of public information and services delivery is another organizing theme 
identified. User-orientation refers to the citizen-centricity of the delivery of public service through e-
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government. It is abstracted from two basic themes namely (a) the citizen-centric feature of government 
websites, and (b) the availability of multiple channels to deliver e-government information and services. 

The citizen-centric features of government websites with respect to their value to citizens are widely 
discussed. Citizens value various features of government websites including the attractiveness of the 
homepage, organized website content, look and feel of the websites, colourfulness of websites, availability of 
sitemaps and menus, use of simple URLs, display of information in a printable format, use of Unicode fonts, 
and use of local languages are also seen as valuable citizen centric features of government websites. 

Alternative channels to access public services and information are considered to be valuable. Web portals, 
call centre services, and mobile phone applications are mentioned as valuable alternatives of accessing public 
services. Web portals such as the government information centre portal (www.gic.gov.lk), country portal 
(www.srilanka.lk) and the government’s official web portal (www.gov.lk) are valued. In addition, call centre 
services such as 1919 (government information centre), 119 (police emergency services), and 1920 (toll free 
agriculture advisory service) are seen as valuable. The interest of citizens in accessing government 
information through mobile phones is revealed from this study. The delivery of government information 
through mobile phones is considered valuable due to the convenience, mobility and personalized nature of 
this mode of delivering public information. 

4.2 Global Theme Two: Running Effective Public Organizations 

E-administration focuses on reducing administrative expenses, managing performance, making strategic 
connections between and among government agencies, creating empowerment, and improving transparency 
and accountability in government (Ndou 2004; Heeks 2008). The value of running effective public 
organizations through e-government is explored in this study. This global theme is explained by three 
organizing themes namely (a) the organizational efficiency, (b) the openness of public organizations, and (c) 
the responsiveness of the public organizations. The value of improving organizational efficiency through e-
government is abstracted from (a) improving organizational performance through e-government, (b) saving 
tax payers’ money, (c) connecting the information systems of organizations, and (d) empowering the public 
staff by recognizing staff as a key driving factor for the successful implementation of e-government. 

Public organizations can improve their performance by implementing e-government systems. The 
capacity of computer systems to undertake multiple tasks at one time, their speed in searching and processing 
information, the ability to reuse information stored in databases are some reasons which make citizens 
believe that e-government applications can help in improving organizational efficiency. E-government 
systems are seen as a way of saving money and time by reducing the number of overtime hours required by 
government employees. As a result, implementing e–government systems for helping to produce more work 
with less resource and increase the efficiency of public organizations is very much valued. It is however 
noted that public value may not be created by implementing unconnected e-government systems. 
Interconnecting e-government systems across multiple agencies create benefits for citizens.  

Public staffs are the driving force for making e-government projects successful (Hanna 2007). Without 
adequate leadership, support and blessing of public staff it is impossible to realize the vision of e-
government. As a result, taking necessary steps to build the skills of public staff for the development of e-
government projects is critical. 

The value of improving the openness of public organizations through e-government is another organizing 
theme identified in this research. The study identifies several basic themes for reflecting the value of 
improving the openness of public organizations, namely (a) informing citizens about public organization’s 
activities, (b) disclosing public organization’s decision making protocol, and (c) providing facilities for 
inquiring activities of public organizations online. 

Informing citizens online about public organizations’ activities such as how a public organization’s 
budget is managed and how public money is spent is valuable. The information relating to the issues such as 
on which projects the government is investing and on what basis tenders are awarded, to whom tenders are 
awarded, what progresses of these projects are is valuable. All these activities help to reduce fraud, cheating 
and corruption in government, thereby increasing the transparency and accountability of the government. It 
is, however, worth noting that a majority of citizens are not interested in such information. 

There is a strong demand for public organizations to disclose their decision making protocols online. The 
following segment of the interview transcript clearly reflects this: “If a government website describes, for an 
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example, on what basis government issues visa, on what grounds your visa application will be rejected, what 
applications are given processing priority etc, this would be extremely valuable and useful to visa applicants. 
This gives you an understanding about the public sector decision making process. You know on what basis 
the relevant government organization makes decisions. Then, the public sector decision-making becomes 
more transparent. If the decision making process is transparent then you tend to accept their decisions more 
willingly”. This is a clear indication of the value of increasing the openness of public organizations through 
e-government. The study reveals citizens’ demand for facilities to make online inquiries about various public 
services, for example, making online inquiries about the status of an application submitted.  

The value of improving the responsiveness of public organizations through e-government is another 
important organizing theme identified in this study. It consists of two basic themes namely (a) the speed of 
responding to citizens’ inquires, and (b) the issue of non-responsive public staff. 

The responsiveness of public organizations can be improved by implementing e-government systems. 
Interviewees believe in the ability of computer systems to perform tasks quickly and thereby, help public 
officials to attend to citizens’ enquiries quickly. Public organizations can exhibit their responsiveness by 
replying to the citizens’ emails quickly. The study reveals that responsiveness of public staff is crucial for 
realizing the true public value of e-government. The study, however, demonstrates that the responsiveness of 
public staff currently working in an e-government environment is not positive. Such a poor responsiveness of 
public staff can lead to a low up-take of e-government services. 

4.3 Global Theme Three: Achieving Socially Desirable Outcomes  

Achieving socially desirable outcomes through e-government is a global theme and it is described by five 
organizing themes namely (a) improving the mutual trust between government and citizens, (b) ensuring 
confidentiality of citizens’ information, (c) achieving social equity, and (d) environmental sustainability. 

Improving mutual trust between government and citizens through e-government is an organizing theme 
abstracted from the basic themes of (a) citizens’ trust in government, (b) government’s trust in citizens, and 
(c) citizens’ trust in e-government. Citizens’ trust in government is crucial for e-government. Trust in the 
government refers to one’s perceptions regarding a public agency’s ability to provide a particular service and 
its integrity in the provision of such services (Be´langer & Carter 2008). The study reveals that citizens’ trust 
in e-government in Sri Lanka is relatively low reflected through citizens’ lack of trust in public staff and in 
government procedures. It shows that many citizens fear that their sensitive information held in public 
organizations may be accessed by unauthorized personnel. It reveals that there are abusive practices in some 
public organizations. All these issues negatively affect the adoption of e-government. The failure to fulfil 
promises and dishonesty on the part of government staff decreases the trust and increase the opposition to e-
government initiatives (Be´langer & Carter 2008).  

The trust of citizens in e-government is another important factor for creating public value through e-
government. Honest, non-fraudulent interaction with e-government service providers enhances citizen trust 
and acceptance of e-government services (Be´langer & Carter 2008). The study reveals that dissemination of 
credible information through e-government channels creates a positive impact on citizens’ trust in e-
government. Failing to do so has the potential of destroying the citizens’ trust in e-government. The security 
and privacy are the issues with respect to the use of e-government systems. 

Ensuring citizens’ confidentiality is an organizing theme abstracted from several basic themes including 
(a) citizens’ fear of disclosing sensitive information, and (b) ensuring the secrecy of citizens’ sensitive 
information. Many interviewees claim that they are afraid of disclosing their sensitive information such as 
bank and credit card details. Taking necessary measures to prevent unauthorized access to citizens’ sensitive 
information in e-government systems is important. Interviewees expect that people authorized to access their 
information will not misuse their sensitive information. It is clear that the value of ensuring confidentiality of 
citizens’ sensitive information is a critical factor for evaluating public value of e-government. Disclosing 
non-sensitive information such as name, date of birth, telephone numbers, and address is however not a real 
concern for some. 

Achieving social equity through e-government is another organizing theme discovered. It is abstracted 
from several basic themes namely (a) ensuring the rights of people with special needs to access e-government 
resources, (b) providing appropriate e-government content for ethnic minorities, (c) disseminating 
information and services in local languages, (d) contribution of e-government to achieve peace, harmony and 

ISBN: 978-972-8939-55-7  © 2011 IADIS

202



social cohesion in societies, (e) increasing rural citizens’ access to e-government, and (f) developing 
affordable ICT infrastructure through out the country. 

Ensuring the right of people with special needs to access e-government resources is valued. In this regard, 
the need for developing appropriate e-content for people with low income to develop their skills and improve 
their wellbeing is important. There should be an appropriate methodology for disseminating information to 
people with physical disabilities such as hearing and visual problems. Ensuring the availability of appropriate 
content for ethnic minorities is critical. Sri Lanka is a country with multiple ethnic groups such as Sinhalese, 
Tamils, Muslims, and others. These ethnic communities represent diverse cultural backgrounds. In this 
context, a majority of the interviewees recognized that e-government should fulfil the needs of these 
communities by providing appropriate content with respect to their social and cultural needs. It is the right of 
minority communities to have an equal access to e-government. Ensuring the right of ethnic monitories 
through e-government contributes to the achievement of peace, harmony and social cohesion among multiple 
ethnic communities. 

English is a second language in Sri Lanka. This study reveals that dissemination of government 
information and provision of e-services in local languages is highly valued. Interviewees who represent rural 
areas stress that they are more comfortable and confident in reading government information in local 
languages. They strongly value government efforts to disseminate information and services in local 
languages through e-government. Government should provide adequate resources for rural communities to 
access e-government. 

The value of environmental sustainability is another important organizing theme identified from this 
study. It is abstracted in this study from the basic themes of (a) using e-government for protecting the 
environment, (b) developing special information systems for controlling environmental threats, (c) emerging 
environmental threats from e-government, and (d) having appropriate plans for controlling environmental 
threats (green IT plans) resulted from e-government initiatives. 

Two controversial observations are emerged from the thematic analysis. On the one hand, e-government 
initiatives have contributed to environment protection and sustainability. For example, e-government 
initiatives have the potential of saving paper used in public organizations. The introduction of electronic data 
storage helps solve the hardcopy storage problems which require massive storage facilities. Government can 
develop special purpose information systems including biodiversity databases, forest fires early warning 
systems, and pollution monitoring systems for protecting the environment. E-government initiatives, on the 
other hand, are considered to have brought more environmental threats than ever before. Government uses 
thousands of computers and related devises in implementing e-government initiatives. These equipments 
pose severe threats to the environment. The growing number of computers and air-conditioned rooms, for 
example, increases the demand for energy which results in burning massive amount of petroleum and 
increasing the emission of CO2. Computer parts such as CDs, diskettes, and used ink cartridges certainly 
pose many environmental threats. E-government, therefore, could bring more environmental threats than 
traditional government operations. The use of computers in the public sector is, however, unavoidable and 
the government should implement a green IT action plan to mitigate these problems.  

It is worth noting that participatory democracy was mentioned in the literature review as important public 
value in the society. Findings from the thematic analysis reveal that participatory democracy is not a critical 
factor for evaluating the public value of e-government exemplified by citizens’ lack of interest in reading 
documents available online about upcoming policy changes, participating in online discussions, and the 
ability to post topic for public discussions. Moreover, thematic analysis further reveals that there is a lack of 
trust in e-democracy initiatives and that a majority of citizens fear that an under-representation of majority’s 
ideas would result if e-democracy initiatives are implemented. It is therefore concluded that participatory 
democracy is not a critical factor for evaluating the public value of e-government in Sri Lanka.  

5. CONCLUSION 

This paper investigates the critical factors for evaluating the public value of e-government in Sri Lanka. With 
the qualitative data collected in Sri Lanka through interview, thematic analysis is performed by answering the 
research question: what are the critical factors for evaluating the public value of e-government? The study 
shows that public information online, public services online, information and service through e-enabled 
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counters, delivery of public information and services in a user-oriented manner, improving organizational 
efficiency, openness and responsiveness through e-government, improving mutual trust between citizens and 
government, ensuring confidentiality of citizens’ information, achieving social equity, and environmental 
sustainability are critical for evaluating the public value through e-government in Sri Lanka. The study 
concludes that developing participatory democracy is not a critical factor in evaluating the public value of e-
government in Sri Lanka. 
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BREAKING THE INFORMATION BARRIERS 
IN E-MOBILE LEARNING 
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ABSTRACT 

With the advent of various mobile devices such as iPhones, Personal Digital Assistants (PDAs), and Blackberry, the 
adoption of mobile learning is on the rise. Technologies such as iPhone apps make it possible for mobile learners to 
freely access course content management systems, digital libraries, and reference services. This paper reviews the current 
status of mobile learning and reports a focus group results from thirteen graduate students who participated in studying 
the usability of Blackboard Mobile, an iPhone app. Students reported various degrees of benefits and issues related to the 
perceived ease of use and usefulness of Blackboard Mobile. The authors expected that higher education in the 
information society will benefit from expanding their services and engaging a new generation of mobile learners.  

KEYWORDS 

E-Mobile learning; Blackboard Mobile; iPhone Apps; Usability Testing 

1. INTRODUCTION 

Eighty-five to eighty-eight percent of USA consumers have mobile phones including 71 percent of teens age 
12-17 (Bridge, Rempel, and Griggs, 2010). According to the Pew Report, 23 percent of US cell phone users 
access the Internet on a handheld device daily, and 38% had used the Internet on the handheld before 
(Horrigan, 2009).  

With the advent of various kinds of mobile devices such as iPhones, Android, and Blackberry, the 
adoption of e-mobile learning is on the rise. E-mobile learning is defined as the Web-based distance learning 
through a mobile device, ranging from a cellular phone to an iPod Touch. Libraries in the United States have 
applied mobile technologies to enable the access to OPAC through mobile devices and to support digital 
reference services using software such as My Info Quest, Ask-a-Librarian, and other chat tools in recent 
years.  

Currently, the most common mobile solution to access online courses is to use smart phones through 
Blackboard Mobile application software (app) that can be downloaded from the Apple Store for free. This 
paper reviews the recent literature and explores barriers that prevent the full adoption of such mobile 
learning. The author also conducted a focus group study with thirteen users of Blackboard Mobile, an iPhone 
app, in a southwestern state university in the United States.  

2. BACKGROUND AND RELATED WORK 

2.1 Needs 

The current economic downturn means budget cuts to higher education, with tremendous impact to their 
daily operation and public services. Internet access brings additional challenges, since the general public may 
think they can access anything on the Web. At the same time, TV, social media, YouTube, computer games, 
and other digital devices compete with use of the information services. To address these issues, it is common 
for information professionals to reach out to new user groups and adopt embedded and expanded services. 
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Digital devices with Wi-Fi functions such as iPads, iPod Touches and smart phones allow learners to 
connect to the Internet easier and faster. Mobile phone users today are able to use the GPS function to search 
locations, access weather information, visit social-network sites, and use search engines to answer questions 
instantly.   

Today's mobile devices such as smart phones, iPods and iPads have more processing powers and more 
interesting applications to download than before. For example, Blackboard Mobile is an app that connects to 
the Blackboard learning management system. It has the potentially to integrate distance learning with campus 
life in the hands of students and faculty. Many university campuses have already developed application apps 
for Apple iPhones or Android phones. 

While advocates of ubiquitous computing have long been documenting benefits of handheld or laptop 
computers, there are still no data that show mobile devices such as smart phones have enhanced the learning 
outcomes. The use of mobile phones is relatively new, and systematic research on their use in a library 
setting is even rarer. Changes of information use and search interfaces require information professionals to 
rethink their service model, reach out to new user groups, and prepare for serving a new generation of users 
who might feel more comfortable using mobile phones in learning. 

2.2 Current Status of e-mobile Learning 

There are three themes related information services in e-mobile learning: usability issues, information 
services to mobile learners, and digital library collections supporting e-mobile learning. 

2.2.1 Usability Issues 

Web use through mobile devices is popular internationally, such as in countries like Japan, China, and those 
in Europe. In Japan, mobile phone-based web users have surpassed PC-based users since 2007 (ComScore, 
2007). In China, the number of people surfing the Web by mobile phone jumped 29.6 percent in 2009 to 303 
million, out of 457 million of its total online population in 2010 (WXYZ.com, 2010). 

Information professionals have been exploring interface design to accommodate learners who can access 
library resources via small screens from smart phones, PDAs, and other mobile devices. Chang (2010) 
suggested the inefficiency of using mobile devices in e-learning. Benefits of mobile learning include social 
interaction, connectivity, and portability. However, the technical barriers are self-evident when learning 
content requires more computing power, such as graphics and broadband connections (Loomba & Loomba, 
2009). Technologies such as CSS (Cascading Style Sheet) and XML (Extensible Markup Language) have 
been used (Cao et al, 2006). Helsingor (2009) recommend CSS, XML, and Server-Side Include (SSI) 
techniques over WML (Wireless Markup Language) and discouraged the use of JavaScript. Vendors such as 
SirsiDynix and Innovative Interfaces provided solutions on mobile access to library OPACs in their library 
automation systems (Liston, 2009). Murray (2010) reviewed the literature on mobile library literature and 
emphasized success stories, challenges, and solutions of implementing mobile computing devices to 
information resources and services. 

2.2.2 Information Services to Mobile Learners 

Mobile devices could potentially be used in academic institutions in the format of virtual reference, and 
reaching out to new students in teaching and learning. Mobile technologies have resulted in a new generation 
of students who are constantly connected and want to get answers quicker and easier. ING, or the 
Information Now Generation, is a term that describes this new user group that applies mobile technologies in 
their daily information use and search process (Jacobs, 2009). 

Mobile devices have been used in learning environments globally. Chinnery (2006) suggested a concept 
of MALL (Mobile Assisted Language Learning), the application of mobile devices such as cell phones, 
PDAs, and iPod in language acquisition. Lindquist et al (2007) reviewed the use of mobile phones for active 
learning in the classroom and found barriers such as setup logistics, inconvenient input mode of older phones, 
short answers to complicated questions, code-writing of formulas, and diagrams. The benefits of using a 
phone includes ease and speed of text entry, photo submission, less physical space used, and relatively cheap 
cost of text messages.  

SMS, or short messaging service, is a form of text messaging used throughout the world. Parker (2007) 
surveyed library use of SMS and found 13 countries and 55 libraries support SMS service in libraries. The 
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numbers today should be higher. For example, My Info Quest is an SMS reference service that has 21 active 
participating libraries in the United States, using the Text-a-Librarian software. Text-a-Librarian claims to 
have more than 700 library users in January, 2011 (http://www.textalibrarian.com/pricing.php). 

Cunnings, Merrill, and Borrelli (2009) surveyed 202 faculty and students from Washington State 
University. While some users had concerns on cost over the benefit of usability, 58.4% of respondents who 
owned a web-based handheld device indicated that they would use PDAs or cell phones to search a library 
OPAC.  

Dale and Pymm (2009) conducted a study in the UK exploring the use of iPod in higher education and 
found it is effective to use video and audio to teach drama and dance. The authors recognized the need for 
extra cost and on-going training to support the use of iPod for teaching and learning. There are substantial 
benefits in using mobile devices that include flexible learning, creative learning, sensory learning, 
personalized learning, and collaborative learning. Students are able to use an iPod to create digital material 
(Frydenberg, 2008). Such a learner-centered environment may result in continuous engagement using mobile 
devices (Vess, 2006).  

Currently, more and more universities have developed their own community application software (apps) 
to integrate campus life and available for students to download to their iPhones or iPod Touches. Figure 1 
illustrates some icons of campuses using Blackboard Mobile (picture adapted from Blackboard.com). 

 

 

Figure 1. Examples of Campus-based Mobile Apps 

2.2.3 Digital Library Collections 

There are reports that academic institutions have begun providing downloadable digital library collections for 
mobile device users, information literacy instruction, mobile databases, SMS reference, and even mobile 
library circulation functions. Exploring library websites will find the Thomas Ford Memorial Library from 
Illinois offer audio books on iPod Nanos; the University of Virginia Library built thousands of e-books to 
download; Wayne State University created MP3 library tutorials, and Apple iTunes University hosted its 
educational podcasts.  The Handheld Librarian Online Conference is an excellent source to track the 
development in the use of mobile devices in libraries. The presentations themselves are available to 
download to iPod/iPhone or other mobile devices to enhance online learning. 

3. EXPERIMENTAL STUDY 

To find out the barriers of using mobile devices in online learning, the author conducted a focus group 
interview with graduate students from a state university in the Southwest of the United States. This university 
recently enabled Blackboard Mobile that made all online courses from Blackboard Vista accessible through 
an iPhone app. This study explores the following research questions: 1) What are perceived benefits and 
barriers of using mobile devices in online learning? 2) Can mobile devices increase students’ learning 
outcomes? 

To answer these questions, this study asked 10 open-ended questions to two groups of 30 students who 
participated two online classes with access to online classes through Blackboard Mobile in Summer 2011. 
Students were graduate students who took classes 100% online. Students used PC and MS Office tools 
efficiently but were the first time using mobile technology with Blackboard. They were graduate students 
who took at least one online or hybrid courses using Blackboard Vista. 

The questions were developed by the authors based on Technology Acceptance Model (Davis, 1989). The 
question items reflected perceived ease of use, perceived usefulness, and intention to use Blackboard Mobile. 
They were asked how they learned the Blackboard Mobile app, the frequency of use it during the semester, 
the impact to their academic work, the advantages and disadvantages of using the app, and their expectations 
of accessing libraries, e-books, and databases through their mobile devices. Because of the relative small 
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sample size, the findings from this focus group study should only be used as baseline data for further 
research. Content analysis was used to analyze results.   

4. FINDINGS 

In total twenty-nine students completed this five-week class, one student dropped out due to person reasons. 
Among these twenty-nine students thirteen students volunteered to use Blackboard Mobile at least one time 
during the semester and participated in the interview. Severn students did not use Blackboard Mobile, largely 
because of no access to the hardware, but submitted comments via class email. In total, the students provided 
180 answers to 10 questions that were asked. The authors value feedback from non-users because it enables 
educators to understand barriers of using the Blackboard Mobile app. 

During the class sessions, the 13 students used the Blackboard Mobile from every day to 2-3 times a 
week. They participated in online discussions and browsed class reading materials in pdf, HTML, and digital 
video/audio formats. Students found Blackboard Mobile reliable and easy to use and hoped to integrate it 
with digital books and e-readers in their coursework.  

There is a local resource of digital collection for e-mobile learners in this university. This university 
offers Blackboard Vista learning management system that is embedded with Horizon Wimba, an audio and 
video-based live chat platform that enables the archives to be converted to mp3 or mp4 files automatically.  
Archives are available to download to students’ iPods, iPhones, or mobile computers.  

Many of them suggested the benefit portability of using Blackboard Mobile: 
“…it allowed me to access my group comments and opinions when I was not at my computer. It also 

allowed me access when I was unable to use my computer at all.” 
“Ease of access to Blackboard -- no need to setup a laptop.  Also, when there is no network connection 

for a laptop, access would still be available -- this would save having to stop at McDonald’s and gas stations 
with wireless access when traveling”. 

The authors analyzed qualitative data using SPSS Texas Analysis for Surveys. This software package 
supports visualization of qualitative data into categories and is able to visually represent concepts and coded 
categories. Figure 2 illustrates coded results on the advantages of using Blackboard Mobile. 

 

 

Figure 2. Benefits of using blackboard mobile in online classes 

Figure 2 illustrates the higher number of responses on the ease of use of using Blackboard Mobile such as 
access, convenience, and the portability of mobile devices. Content analysis also found students emphasized 
the importance of perceived usefulness in terms of missing features by Blackboard Mobile including email, 
calendar, and quiz function, security issues, and the impact of small screen to the productivity.  

Some functions that are available for regular PC users, such as class internal emails and calendars, are not 
available on Blackboard Mobile. Because Blackboard Mobile can only run on the Verizon 3G Network or a 
dedicated Wi-Fi connection, usability issues arose. Due to their small screens, mobile devices seem 
inefficient to online learners. Cost of owning a smart phone is an issue due to repetitively higher month fees 
in the United States. Lots of progress has been made on the information access to library digital collection, 
but there are no large quantitative data showing how they helped online learning.  
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5. CONCLUSION 

Serving e-mobile learners in public and academic institutions is still in the initial stage of the innovation in 
the United States. The current budget crisis complicates the issue of adding services which may cost extra 
cost. However, in long run, e- mobile learning may cultivate a new user group and in return increase the use 
and potential funding in higher education. Such extended services make it possible for learners who travel 
often and cannot sit in front of a computer a channel to access learning communities. 

The current technologies make it possible to break the human barriers of adopting e-mobile learning and 
satisfy a new generation of younger users with their information needs. The digital generations might feel 
more comfortable using handheld devices such as mobile phones to access learning materials and engage in 
ubiquitous learning. 

Further research is needed to answer information policy issues such as security, privacy and records 
retention in e-mobile learning. Educators need to determine to what degree the ease of information access via 
mobile devices may increase the efficiency learning.  
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ABSTRACT 

To integrate collaborative learning into network course, this article analyses the concept of learning environment and 
collaborative learning environment, define the collaborative learning environment and analyses its elements. Finally, it 
designs the frame concept of collaborative learning environment in network course. 

KEYWORDS 

Network Course, Learning Environment, Collaborative Learning Environment 

1. INTRODUCTION 

The government report of 2011 says we should provide more diverse, more equal, higher quality education. 
Online education is one of the most effective ways to promote equal education. As the core resource of 
network education, the quality of network course restricted the development of online education. 

In distance education, the instructors and learners are separate, learners usually learn by themselves. It 
lacks communication and corporate, and will course a series of problems such as learners’ understanding 
level will limit the breadth and depth of knowledge. The questionnaire and interview results show that almost 
sixty percent of the learners feel loneliness in online learning. Thus, in the design of network course, we 
should fully consider providing learners a collaborative learning environment. 

2. LEARNING ENVIROMENT DEFINITION ADN FACTOR ANALYSIS 

Since the 1990s, scholars do a lot of work to understand and define learning environment. The typical 
learning environment definition as the follows: 

Definition 1: Wilson (1995) put forward the view of learning environment as a place where learners can 
have mutual cooperation and support. In learning environment they use all the tools and information 
resources to participate in problem solving activities, in order to achieve learning goals. 

Definition 2:Qi.Chen&Jianwei.Zhang (2003) suppose that learning environment refers to factors learner 
will interact in the learning process, including recourses and tools the learner may use, association 
relationship such as teachers, students and so on. 

Definition 3:Zhixian.Zhong (2005) supposes that learning environment is the integration of all kinds of 
supporting conditions that promote learners’ development. Supporting conditions include resources, tools, 
people, activities and relationship between teachers and students. The integration of all kinds of supporting 
conditions will produce various teaching activity mode. 

Definition 4: Professor Michael F. Hannafin(2010) suppose that learning environment is what through 
activities learners build knowledge and identity with the support of all kinds of resources. 

We can understand "learning environment" from the following aspects. Definition1: it views Learning 
environment as a learning place, this definition is obviously biased. Definition 2&3 suppose that Learning 
environment refers to the factors learners will interact in the learning process or the integration of all kinds of 
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supporting conditions. Definition 4 supposes that Learners build knowledge through activity, it emphasize 
learners’ initiative, and it’s more advanced. 

This article tends to use definition 4 as the theoretical basis of research collaboration learning 
environment. The core of the learning environment design is what learners do (activity), with what support 
(resources). So, we do the following definition: learning environment is the integration of learning activities 
and support (resources) to promote learners construct knowledge (as shown in Figure 1).  

 

 

Figure 1.Research framework 

3. LEARNING ENVIRONMENT IN NETWORK COURSE ANALYSIS 

Modern Distance Education Resources Construction Committee defines network course as a discipline’s 
learning content and activity online. It includes two components: learning content which organized by 
instructional goal and teaching strategy, support system which consist of software tool, resources and 
teaching activities carry out in online platform, compared with learning environment definition in this article, 
we can conclude that the basic elements of learning environment in network course and classroom course are 
consistent. The comparison of learning environment in network and classroom are shown in table 1: 

Table 1.The comparison of learning environment in network and classroom 

Learning activities  

participator content form 
Learning support 

learning environment 

in classroom  

instruction 

instructor 

learner 

linear flexible resources(book, courseware); 
infrastructure(classroom, table and chair, 
lab) 

learning environment 

in network course 

learner flexible 

organized 

ways 

single form, 
learners 
learn by 
themselves 

instructor as a guide; 
resources(e‐book, courseware, cartoon and 
video); 
tools(dictionary online, Communication 
Tools); 
infrastructure(data base, server) 

 
Different from classroom learning environment, teachers become the main support learning factor in 

online learning environment. Study content organized more diversified and flexible (such as section 
navigation form, knowledge point navigation form). Learning resources and tools are more abundant. But 
compared with classroom, network course has a monotonous pattern of activity. 
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4. THE COLLABORATIVE LEARNING ENVRIONMENT IN NETWORK 
COURSE ANALYSIS 

4.1 The Meaning of Cooperative Learning Environment 

Learning environment is the integration of learning activities and support (resources) to promote learners 
construct knowledge. Collaborative learning refers to all related mutual cooperation behavior between 
learners’, which aims at achieve common goals. 

According to the definition of collaborative learning and learning environment, collaborative learning 
environment consists of collaborative learning activities and the corresponding support. Thus, we define 
collaborative learning environment as follows: The integration of learning activities which organized in the 
form of team and learning support system which supports collaborative learning. 

4.2 The Construction of Collaborative Learning Environment in Network 
Course 

In order to integrate collaborative learning into network course, we design a “collaborative learning 
supporting system” and a “call mechanism”. Through call mechanism, any network course can integrate with 
collaborative learning supporting system which serves as a separate unit of network course. 

Collaborative learning supporting system consists of collaborative learning activity pool and collaborative 
tools. Collaborative activity pool is a learning activity system based on certain rules, composed of several 
collaborative activities and can be called by network course. Through specific code and data, we can 
integrate collaborative learning supporting system into any network course. 

As shown in figure 2: after learners complete knowledge unit and entered collaborative learning unit, the 
collaborative learning unit triggers call mechanism according to the type of knowledge. Call the most suit 
collaborative learning activity from collaborative learning supporting system. As shown in figure 3: through 
call mechanism, collaborative learning activity pool can integrate with many network courses. 

 

            

Figure 2.Collaborative network course                Figure 3. Collaborative network course 
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4.3 Design of Collaborative Learning Supporting System 

4.3.1 Design of Collaborative Learning Activity Pool 

Rui.Yin takes generic analysis method and sum up five forms of collaborative activities: discussion, works 
design, data collection, work evaluation and role playing. Among them, data collection and work evaluation 
can be used in other activities. So we don’t classify them. In addition, co-text processing, brain storming, 
discovery method, debate and others can be listed. According to the feature of learning activity, we classify 
the following collaborative learning activity forms: discussion, works design, role playing, co-text 
processing, brain storming, discovery method, debate and so on. 

The classification standard of these activities can be the type of knowledge or the different teaching 
strategies. it is also the basis of the call mechanism. The design of collaborative activity can be preceded 
from group size, activity duration, cooperative learning rules, resources and tools, etc. 

4.3.2 Design of Collaborative Tools 

The collaborative learning tools in network course include search tool, online dictionary, calendar, learning 
log, and communication tools (such as twitter, forum, and message board and discussion group) etc. There 
are also some abstract tools like method, mode, resources and scaffolding. These tools reflected in the 
curriculum and activities, provide learners’ guidance, for example, the assignment requirements and template 
when submit the homework. As shown in figure 4. 

 

Figure 4.Collaborative learning tools 

4.4 Design of Call Mechanism 

The design of call mechanism is on the basis of knowledge type and learners’ will: 
a. Classify the content into different types: declarative knowledge and procedural knowledge; 
b. When the system decides which type the content is, it will activate corresponding activity; 
c. If there are many types of activities are satisfied with the content, then the learners’ turn to decide 

which activity type he will. 
As the content and corresponding activities store separately, the call mechanism just need to activate 

corresponding activity after learners done the knowledge unit. According to this, the call mechanism will 
realize by factory model of object oriented programming language. This model facilitates the expansion of 
later system. It defines an interface for creating an object to let subclasses decide which class to instantiate. In 
this system, we see the type of knowledge and corresponding activity as the interface for creating an object, 
learners as subclasses. Let learners decide which type of knowledge should be instantiated. 

5. CONCLUSION 

In order to realize the integration of network course and collaborative learning we design a collaborative 
learning supporting system and call mechanism. Through the call mechanism, collaborative learning can be 
integrated into any network course. But, there are also some problems we didn’t handle. So in the next step of 
work, we will refine the classification of cooperative learning activities and realize the design of call 
mechanism. At last, we will adopt our collaborative learning supporting system in a specific network course. 
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ABSTRACT 

The public cloud computing offers on-demand network access to a pool of configurable computing resources such as 
networks, servers, storage, applications, and services. The advantage of the public cloud is that it can rapidly provision 
and release these computing resources with minimal management effort. This advantage is ideal for developing online 
virtual computer labs which require a variety of computing resources and frequent updates. This paper examines the 
feasibility of the public cloud in IT education by constructing an online virtual computer lab with public cloud 
computing. A case study is used to illustrate the online virtual lab development with the public cloud. 
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Public cloud; Amazon Web Service; Virtual Private Cloud; Virtual Instance 

1. INTRODUCTION 

By nature, most of the courses in the information technology curriculum are lab intensive. Students learn 
through hands-on practice. In the curriculum of information technology, hands-practice in the computer lab is 
required. As described by the Accreditation Board for Engineering and Technology (ABET) (ABET, 2005), 
for an IT education program to be accredited in the United State, the IT program must have computer labs to 
support hands-on practice. To emphasize the importance of hands-on practice in IT education, IEEE/ACM IT 
Computing Curricula (IEEE/ACM, 2008) strongly recommends IT education programs to incorporate 
computer labs in IT education. However, the development and management of computer labs can cause a 
financial burden to many small universities. Gerdes & Tilley (2007) estimated that the cost of the initial setup 
of a networking computer lab could cost as much as $110,000 in the year 2003 for a class of 20 students. The 
lab maintenance and lab update will cost much more in the following years. In an information technology 
curriculum, different courses require different IT products. Frequently, hardware and software in a lab need 
to be updated to catch up with the IT industry trend. It is difficult for a small university to meet the 
requirements on hardware and software. The labor cost is also a great concern. Many small universities do 
not have the budget to support an experienced technical support team or hire consulting companies for 
constructing and managing the labs. 

Teaching and learning IT courses online post another challenge. Unlike online teaching and learning in 
other academic fields where students log on to the Web sites supported by an LMS server, IT students are 
required to play the roles of system administrators, network managers, and database administrators. No LMS 
system allows these IT students to practice their hands-on skills on the LMS server side. Therefore, IT 
courses have been taught mostly offline. One of the solutions to these challenges is to use virtual computer 
labs in IT education. 

Over the past few years, the virtual computer lab has gained momentum in teaching. Many of these 
virtual labs are built with up-to-date technologies by teaming up with well-know IT companies. For example, 
North Carolina State University (NCSU), one of the leading universities in offering virtual computer labs, 
has been teamed with IBM in developing a cloud based virtual computer lab (NCSU, 2011). Their virtual 
computer lab is developed on hundreds of blade servers provided by an IBM grant. Cloud based virtual labs 
like the one developed by NCSU are all good and have their place. However, for schools and universities in 
rural areas, it is difficult to achieve that level. Without a grant like the IBM grant, small educational 
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institutions are not able pay for the expense on those blade servers. Subscribing virtual machines from a 
public cloud may be another option.  

Applying the cloud computing technology in teaching has been an active research area recently. It has 
been reported that a cloud-based global lab is used in teaching and learning of environmental science 
(Berenfeld and Yazijian, 2010). Fox (2009) reported that, as a pilot study, UC Berkeley used Amazon Web 
Services (AWS) to teach a software project course. In this paper, the author will investigate if the solution of 
using a public cloud to develop virtual computer labs for IT education is feasible. The investigation starts 
with the description of some available public clouds and education programs supported by these public cloud 
providers. Then, a case study will be given to illustrate the development of an online virtual computer lab 
with the public cloud. 

2. PUBLIC CLOUD FOR EDUCATION 

A cloud platform includes two major components, cloud provider and cloud subscriber. To cloud subscribers, 
a cloud provider provides services such as computing infrastructure, computing platform, or software. 
Through the Internet, the subscribers can access these cloud services (Velte, Velte, & Elsenpeter, 2009). If 
cloud services are provided by a third-party provider, the cloud is categorized as a public cloud. On the other 
hand, if cloud services are provided by an organization to its own subscribers, the cloud is categorized as a 
private cloud. By using a public cloud, universities and schools do not have to develop their own IT 
infrastructure for providing IT services. The universities and schools only pay the public cloud providers for 
what they use. The use of the public cloud can also significantly reduce the time spent on computer lab 
update and deployment. The types of cloud services that may be offered by a public cloud provider include:   

• Software as a Service (SaaS): Through this service, educational institutions can subscribe for Web 
based application software and pay for usage of the software.  

• Infrastructure as a service (IaaS): Through this service, educational institutions can subscribe for a 
virtual IT infrastructure that consists of servers, networks, data storage and other necessary tools properly 
configured to form a virtual computing environment.  

• Platform as a service (PaaS): Through this service, educational institutions can subscribe for a Web 
based application development platform to design, develop, test, deploy, upgrade, and host Web based 
application software. It allows the developers of the software to form a community for the collaboration on a 
project.  

IT education can benefit from all these services. For teaching courses using application software such as 
Office Production software training or Web application development, the SaaS service should be subscribed. 
Courses such as Software Engineering can benefit from the PaaS service. IaaS is necessary for the 
development of virtual computer labs. The IaaS service allows students to create and manage their own 
networks. Often, a sophisticated virtual computer requires all the three types of services. In such a case, an 
educational institution may consider subscribing for a combination of these services. 

Amazon is a pioneer that popularized the cloud computing platform. As early as the year 2006, the beta 
version of Amazon Elastic Compute Cloud (EC2) was made available to the public by Amazon (Barr, 2006). 
Amazon (2011) designed the AWS in Education program to help the academic community get a quick start 
on leveraging Amazon Web Services (AWS). The AWS in Education program provides educational 
institutions with teaching grants, research grants, and project grants. 

Since then, cloud computing has begun to change the way of online computing.  Many other public 
clouds became available on the market such as:  

• Blue Cloud by IBM which assists educational institutions in moving from traditional IT 
infrastructure to cloud based IT infrastructure by offering the IBM Cloud Academy (IBM, 2009), 

• AppEngine by Google which supports educational institutions with the Google Apps for Education 
program (Google, 2010), and 

• Microsoft Windows Azure which offers a cloud solution to educational institutions (Microsoft, 
2011). The educational institutions can subscribe services including IaaS, PaaS, and SaaS. 

The development of online virtual computer labs can benefit from the features of Amazon’s AWS in 
Education program. Since the IaaS service provided by AWS does not have to tie to a specific cloud 
provider’s software, the existing lab based teaching materials can be reused in virtual computer labs.  
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Another key feature provided by AWS is the Virtual Private Cloud (VPC) technology. In a networking 
course, students often need to reconfigure the IP address of a computer. Normally, after a virtual machine’s 
IP address is reconfigured in a cloud, the virtual machine becomes inaccessible. This makes it very difficult 
to teach a course such as networking. The VPC technology allows students to create their own private 
network in a cloud. The virtual machines with properly changed IP addresses can still be reached through the 
Internet Gateway and remote desktop connection. In the next section, a case study is used to illustrate the 
development of online virtual computer labs with the tools provided by the AWS. 

3. CASE STUDY: DEVELOPING ONLINE VIRTUAL LAB FOR IT 
EDUCATION  

The development of virtual labs may follow a five-step solution model which includes requirement analysis, 
design, development, implementation, and evaluation. The following is the sample requirements for the 
computer labs by different IT courses.    

• Gaming Network Architecture: It requires the SaaS service which provides Ubuntu Server Edition 
as server OS, Ubuntu Desktop Edition as client OS, and Python and Unreal as application software. 

• Internet Computing: It requires the SaaS service which provides Ubuntu Server Edition as server 
OS, Ubuntu Desktop Edition as client OS, and Apache, MySQL, Perl, and Firefox as application software. 

• Object-Oriented Programming: It requires the SaaS service which provides Ubuntu Desktop 
Edition as client OS, and Java Development Kit (JDK) as application software. 

• Networking: It requires the IaaS service which provides IT infrastructure including multiple 
subnets, gateways, Ubuntu Server Edition, and the application software Apache, Postfix, Bird, and 
OpenOLAP. 

• Security Management: It requires the IaaS service which provides IT infrastructure including 
subnets, proxy server, firewall, DMZ Architecture, Ubuntu Server Edition, as well as applications such as 
SSL, SSH, UFW, and Nessus. 

• Software Engineering: It requires the PaaS service which provides a collaboration platform 
including Windows Server 2008 as OS, as well as application software MS Project, MS SQL Server, MS 
SharePoint, and MS Visual Studio 2008. 

In the design phase, the virtual lab is represented with a logical model which can be used to verify if the 
hands-on practice requirement has been met. Figure 1 is a sample logical design representing an online 
virtual computer lab constructed on the VPC of Amazon Web Services. The virtual computer lab can be 
accessed through the Internet Gateway. 

For the development of virtual labs, the Amazon Web Service also provides Amazon Elastic Compute 
Cloud (EC2) for creating virtual machines with virtual images designed for different IT courses and the 
Amazon Simple Storage Service (S3) which is a data storage infrastructure. Figure 2 shows that four virtual 
machines are created with EC2. These virtual machines are installed in the subnets created in VPC. 

In the implementation phase, the instructors tested the virtual lab to make sure that all the lab activities 
can be performed in the lab and the lab can be access at anytime and anywhere the Internet connection is 
available. The instructors also developed step-by-step lab logon instruction and lab manuals.    

In the evaluation phase, a brief post class survey was conducted in a database development class. The 
result shows that 100% of students like the convenience of the online virtual lab. 22% of the students 
consider the hands-on practice in the virtual lab takes more time due to lack of the face-to-face help from the 
instructors.  96% of the students consider the hands-on skills important for their career. 87 % of the students 
have worked with other students in collaboration. The instructors agree that lab preparation time has been 
reduced and it is easier to manage the online virtual lab. It is interesting to know that it costs $1017.88 for the 
usage of four virtual machines, three different images, EC2, VPC, S3, 4 Elastic IP addresses and some data 
transfer services in one semester. It shows that, without the Amazon grant, the cost may be still high for a 
non-profit educational institution even though one of the advantages of cloud computing is low cost. 
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Figure 1. Design of an Online Virtual Lab   Figure 2. Virtual Machines Running in Amazon Cloud 

4. CONCLUSION 

This paper has examined the feasibility of developing a virtual computer lab with the public cloud 
technology. Although the public cloud based virtual computer lab has great usability and flexibility, the issue 
of affordability is still a concern even though the cost has been significantly reduced. Further study is needed 
on the cost reduction of virtual lab implementation.  
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ABSTRACT 

In this paper we describe the design and development of a system that facilitates location-based, situated and 
collaborative language learning incorporating the potential of Internet-based television and mobile phone. We present a 
number of requirements for technologies to support informal language learning based on our studies of adult language 
learners and the affordances of mobile devices to support learning. We describe TAMALLE+ (Television and Mobile 
phone Assisted Language Learning Environment), based on these requirements and describe its latest novel features that 
were developed. Finally, we discuss a multi-method evaluation technique to gauge usability, perceived usefulness and 
desirability of TAMALLE+ system. 

KEYWORDS 

Ubiquitous learning, Location-based Learning, Mobile language learning, Cross platform development 

1. INTRODUCTION 

The possibility of using “non-desktop” technologies for supporting learning opens up a wide variety of 
activities and interactions for learners.  The potential for technologies such as mobile devices (m-learning) 
and interactive television (t-learning) for learning has provided a new direction for research in the field of 
educational technology. In particular, designing for these new technologies has thrown up a number of design 
challenges associated not only with the physical and functional limitations of these devices, but also with the 
effective implementation of new learning paradigms - situated, collaborative, life-long, personalized and 
contextual (Naismith et al., 2005, Fallahkhair et al., 2007; Pemberton et al., 2010; Clough, 2010). 

In this paper we concentrate on the design and development of the interfaces for a dual device system for 
informal language learning.  The system aims to capitalise on the strengths of two specialised technologies, 
iTV and mobile phones, which tend to be used in different settings and at different times. We first briefly 
overview the TAMALLE+ system. We then discuss briefly the first stage of the project, learner-centred 
negotiation of requirements, for developing ubiquitous language learning, which led us to the design and 
development of the system. The interfaces for the two devices are then described. Finally, we discuss a multi-
method evaluation technique to gauge usability, perceived usefulness and desirability of TAMALLE+ 
system.  

2. TAMALLE+ 

Television and Mobile Assisted Language Learning Environment (TAMALLE) system was originally 
prototyped in 2005 (Fallahkhair et al, 2005), which has been further developed to support extended 
functionalities required for location-based language learning. In its latest version, TAMALLE+ is developed 
as an Android app to support situated and collaborative language learning. In this section we discuss 
language learning requirements that were gathered to inform the design of TAMALLE+ system.  
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2.1 Learners’ Requirements 

To inform the design of a system to support adults learning a second language, we gathered requirements 
from multiple sources: learners’ study, language learning theories and affordances of technologies, in this 
case iTV and mobile phones. To study learners we conducted focus groups to investigate the approaches that 
independent adult language learners have adopted towards their language learning and their attitudes towards 
a range of technologies including iTV and mobile phones. The result of the focus group study and an 
overview of language learning theories were integrated into a discussion of the learning affordances of iTV 
and mobile phone technologies and shaped a framework for our design (Pemberton et al, 2004). This 
framework suggests adults self-directed learners can learn from an authentic materials broadcast on TV by 
receiving comprehensible input, constructing a personal learning space, communicating with other and 
engaging in performing enjoyable activities. On the basis of this framework a number of scenarios were 
developed (Fallahkhair et al, 2004), including the scenario to learn incidental vocabulary from an authentic 
television programme and scenarios for location-based language learning on mobile devices. The former 
scenario was developed and evaluated (Fallahkhair et al, 2007), the later scenario that supports situated and 
location-based language learning is described in this paper. Some of the general requirements elicited from 
the results of our focus group are as follows: 

• To support situated and location-based language learning. 
• To support learning from authentic materials, i.e. television programme. 
• To support learning on anytime and anywhere basis.  
• To support collaboration and communications amongst community of learners through web 2.0 

functionalities.  
The following section provides a general overview of the TAMALLE+ system describing its main 

functionalities to support location-based informal language learning using mobile and Internet-based TV 
technologies.  

2.2 System Description 

The prototype of a cross platform language learning support system via iTV and mobile phone 
(TAMALLE+) was designed based on the requirements outlined in Section 2. The aim of the system is to 
support advanced learners of English as a second language in their television viewing, as just one element in 
their language learning activities. As the focus of the learners will be on media consumption rather than on 
conscious language learning, this support is designed to be as discreet and non-intrusive as possible. The 
system provides support to view television programme on Android based mobile devices and extra support 
will be available in the form of captions and other onscreen displays, for comprehension of specific language 
(or sometimes cultural) items for viewers as they watch English language programmes. These items can be 
incorporated by learners into their personal “learning sphere”, a private data storage area (My TAMALLE). 
The system also provides support location-based language learning in the form of overlays for 
comprehension of specific language (or sometimes cultural) items for users. The system also enables 
communication and collaboration amongst learners incorporating existing social networks:  twitter. Language 
learners will also be enabled to meet other language learners and communicate with each others through 
voice over IP at “Meeting Point” feature. Figure 1 and 2 illustrates TAMALLE+ system.  
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Figure 1. 

The TAMALLE+ system depicted in Figure 
features: Watching TV, My TAMALLE (personal learning sphere), Featured words (words that the system 
recommends based on the ranking
TAMELLE+, users can access twitter feed and their social net
language or cultural items to location, enable learners to populate 
created location-based overlays)
items to support situational learning), Dictionary/
as Google translation API, users can use these services from the TAMALLE+
advanced search for language items as well as searching 
enter the social gathering sphere to either communicate with each other over voice over IP or to interact via 
video conferencing using their Android devices).

Figure 2.

Figure 1. TAMALLE+: Main Menu and TAMALLE TV 

The TAMALLE+ system depicted in Figure 1 and 2 shows the system’s main menu including main 
features: Watching TV, My TAMALLE (personal learning sphere), Featured words (words that the system 

ing that the learners provide), Twitte TV (links twitter application from th
TAMELLE+, users can access twitter feed and their social networks), TAMALLE Places (Links new 
language or cultural items to location, enable learners to populate them as an overlay or to view other users’ 

based overlays), Photos Videos (enables adding new photos or video to selected language 
tuational learning), Dictionary/Translations (provides link to Google define search as well 

, users can use these services from the TAMALLE+ mobile
search for language items as well as searching for personas), Meeting Point (enables learner to 

enter the social gathering sphere to either communicate with each other over voice over IP or to interact via 
eir Android devices). 

 

Figure 2. TAMALLE+: Twitte4TV and TAMALLE Places 
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3. EVALUATION 

An evaluation of the TAMALLE+ was carried out using a combination of observations, interview, 
questionnaire and card sorting. Data were gathered in different dimensions to test the usability of the 
software itself, the usefulness of the features provided, the desirability of system use and overall acceptance. 
The main aim was to explore how useful and desirable an application, such as TAMALLE would be and how 
further improvements can be made in the future.  

3.1 Method 

Participants carried out a set of tasks using the TAMALLE+ system. This took about one hour and was 
followed by a further hour to fill out the usability questionnaire, give comments on the usefulness of 
TAMALLE features, carrying out the desirability evaluation. 

For the usability evaluations we adapted the ISO Metrics questionnaire (Gediga et al., 2000). Six 
categories out of seven of ISOMetrics were selected: suitability for learning, self-descriptiveness, 
controllability, conformity with user expectations, error tolerance and learnability. For usefulness of its 
features we used feature rating methods. This part of the questionnaire aimed to ask how useful users found 
TAMALLE+ features and what features were liked and disliked. The participants were required to rate 9 
features of TAMALLE+ prototype  on the scale from 1 to 5 (1= useless and 5=useful). They identified three 
or more features that they liked/disliked the most with their comments.   

To measure desirability we used the product reaction cards described by (Benedek & Miner, 2002). This 
method provides an effective way for evaluating those aspects of user’s experiences that are more intangible 
and difficult to measure in the lab setting. A total number of 118 words including 40% negative/neutral and 
60% positive statements were presented to users. The participants were required to pick those that best 
described the software. They then narrowed down their selection down to five cards that best express their 
opinion and to write down their detailed comments for these five cards.  

3.2 Participants 

Our study included eleven paid volunteered of varied age and nationalities. They composed of six females 
and five males. Four were 21 to 29 years old and seven were 30 to 39. Participants were recruited amongst 
the staff, postgraduate and doctoral student who speaks English as a second language. Participants had 
reached a high level of English language competence from advance to proficiency level. This was also 
mentioned in call for help message as a prerequisite for participation. Eleven different nationalities were 
included: Brazilian, Hong Kong, Egyptian, Japanese, Spanish, Iranian, Mexican, German, Romanian , 
Burundese, and Dutch.  

3.3 Results 

TAMALLE+ scored an overall 3.8 indicating positive attitudes and statements towards TAMALLE+ 
ubiquitous interface. Suitability for learning (3.8), self-descriptiveness (4.1), controllability (4), conformity 
with user expectation (3.8), error tolerance (3.6) and learnability (4.4).  

Desirability evaluation revealed interesting results.  The negative/neutral cards most mentioned were: 
“busy”, “distracting” and “slow”. Participants, however, found the TAMALLE+ interfaces very easy to use 
and learn. This confirmed results of the usability questionnaire. The audio visual and textual materials all 
together in one screen made the interface look a bit busy. The positive cards that were selected by more than 
half our participants are: “Useful”, “Helpful”, “Motivating”, “Easy to use”, “Personal”, “Consistent”, 
“Engaging” and “Familiar”. The result suggest that our participants have chosen 82% positive and 18% 
negatives out of total number of choices they had made from the first and second round.  
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4. FURTHER WORK 

The TAMALLE+ design responds to the requirements we derived from multiple sources. Learning from 
engaging, up-to-date and authentic materials that are of intrinsic interest to language learners is enabled. 
Learning in context is made possible, with rich multimedia content providing a comprehensible setting for 
the new language. Learning on the move is supported while enhancing the experience through location-based 
for situated learning. Communications are enabled to facilitate collaborative learning amongst the community 
of language learners. 

However, the design of TAMALLE+ raised a number of questions to be addressed in further research. A 
first question regards the adaptation of such language leaning system. If learners are relied on collaborative 
and location-based learning, they need to be actively involved in social development of language learning 
content. A second set of issue is concerned with the development of algorithms for selection and 
segmentation of learning materials from the authentic television programme mainly by utilising the result of 
our experiments (Fallahkhair and Pemberton, 2007).  At the moment we are considering the use of close 
captioned text to implement automated rules for the provision of these learning materials tailored in 
accordance to an individual learner’s language competence, motivation and preferences. These issues will be 
addressed in our future research.  
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ABSTRACT 

In mobile learning, there is no limitation for the number of learners; it is more attractive than traditional learning, more 
convenient and cheaper for updating, quicker in terms of broadcasting, less bulky and it is easier to transfer information. 
In addition, the studies show that today, personalization is an important prerequisite for attracting learners in order to 
consider their requirements and interests and to provide proper context for the learners. This can result in improving the 
level of learning. In this paper, a comprehensive model is presented which includes personal, contextual, and 
environmental properties. Based on these parameters, the recommender system suggests educational material in a proper 
pattern such that the learner is attracted to the learning system and the system’s feedback can be tested using 
questionnaire. 
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Customization, Recommender system, Mobile learning, Context aware  

1. INTRODUCTION 

At the present era of information technology, it is possible to assume a mobile form of everything, even if it 
is learning. The category of mobile learning is a modern concept which has been introduced after electronic 
education has been developed in order that learning and training can be available in everywhere and every 
time and it can be evaluated as well. 

Mobile learning has been given various definitions including: 
“Saffarzadeh” and “Manoochehri” state that mobile learning can be considered as a combination of 

“distance education” and “electronic” because similarly, in mobile learning as well, trainer and learner are 
separated by a distance and the learning is facilitated by advanced technology using electronic tools [1]. 
According to another definition, mobile learning is an introduction to ubiquitous learning in which the learner 
can access to his or her required information everywhere and every time [2]. 

On the whole, this method of learning can be considered as everywhere and every time learning through 
mobile tools such as portable computers and mobile phones, with no need for physical connection to the 
network [1, 4].  

Mobile learning can provide effective methods of learning, specifically educational course for those who 
are not able with any cause to attend in full time classes. Mobile learning has been successful in Europe and 
Africa [3].  

In another definition, mobile learning is defined as any learning in which learner is not in a preplanned 
and non mobile place and the learning is processed through mobile technology [5]. 

In other words, mobile learning does not depend on a limited place and it is flexible in terms of place of 
learning and mobile technology and mobile place of learning are on focus [17]. Therefore, the importance of 
mobile learning [6] is that it makes possible to access to other different learning everywhere.  In addition, it is 
interactional and enjoyable and it is easily used to learn efficiently and more amusingly.  

Also, the study has shown that that educational outcome is not the same for all people and it often fails in 
spite of spending much money and consuming a lot of time. Users and learners in these systems differ in 
terms of their previous knowledge, learning achievement rate, age group, skill and profession and personal 
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intention to learn [7]. If mobile educational system is designed based on the user properties, electronic 
education quality will be improved.  

The purpose of this study is to present a simple but efficient model for personalizing mobile learning in 
order to meet all needs of learner. First of all, we gave a definition for mobile learning and now the details 
such as features of recommend system, content analysis and the way the required content is developed are 
explained and then other models and suggestions are presented. An efficient model is introduced in chapter 3, 
all aspects and priorities of learners are considered and a suitable educational material is presented to the 
learner accordingly in order to meet all his or her needs. A template is a set of styles and page layout settings 
that determine the appearance of a document. This template matches the printer settings that will be used in 
the proceeding and the CD-Rom. Use of the template is mandatory. 

2. LITERATURE REVIEW 

2.1 Recommender System 

The recommender system in electronic education recommends optimal content to learner. A lot of studies 
have been conducted on the education process to guide the users in recent year [11,13].  

2.2 Content Definition  

Content is defined as a collection of all information about a certain entity [10]. In mobile learning, the 
collection of information is related to properties and situation of learner which can be collected explicitly 
(asking directly from the user) or implicitly (the system draws out what it needs secretly from the user) 
behavior and suggests the best alternative to the learner [18]. 

In fact, any information related to improved interaction among learner, software and environment is 
called content [8]. Learner needs are often latent and mostly they can be identified from habit, morals and 
even from learner’s motivation. To decrease the interaction challenges, the system’s designer must identify 
learner properties to know how the learner can be attracted to the system and how he or she constantly can 
attempt for learning [9]. 

2.3 Personalizing Process 

It is clearly recognized that personalizing process is essential. Each person’s properties differ so his or her 
capabilities vary and we have to consider the properties. Personalizing process is implemented using the 
identified content related to the learner. The purpose is to suggest a packet of activities to the learner  based 
on his or her priorities and interests such as links, articles, materials, tests, homework and so on [10]. 

By personalizing based on learning content, we mean that certain learner related information such as goal, 
situation, environment and assumptions are gathered and categorized as what follows. 

Several previous studies on pervasive and ubiquitous computing provided various definitions of context. 
Location, identity, time and activity have been suggested as primary types of context (Schilit et al., 1993). 
Computing context (e.g. network connectivity, communication costs, communication bandwidth, nearby 
resources such as printers, displays, and workstations), User context (e.g. user’s profile, location, people 
nearby, and current social situation), and Physical context (e.g. lighting, noise levels, traffic conditions, and 
temperature) have been also proposed as main context categories (Schilit et al., 1994). In addition to location 
(Becker and Durr, 2005), identities of nearby people and objects, as well as changes to those objects have 
been included in the context (Schilit and Theimer, 1994). Context-aware has been defined as “the ability of 
the computer to sense and act upon information about its environment, such as location, time, temperature or 
user identity” (Ryan et al., 1998). Context has been also described across three dimensions: i) Environment 
(physical and social), ii) Self (device state, physiological and cognitive), and iii) Activity (behavior and task) 
(Schmidt et al., 1999). Any information that can be used to characterize the situation of an entity (e.g. person, 
place, or object) would be considered as context (Dey and Abowd, 2000). Different types of information 
about a user can simultaneously be relevant to a given adaptation decision (Tamminen et al., 2004). Context 
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willingness to participate in the proposed learning activity (Bhaskar and Govindarajulu, 2008)

3. SUGGESTED MODEL 

In this model as it is illustrated in figure 1, assumptions and informati
many parts. 

Figure 1. 

3.1 Recommender System Developme

Register: there are two modes. In the first, 
the questionnaire in the system and gives the primary in
according to learner’s needs without need
filled inexplicitly in the system or partly filled by the learner in order the system to can identify the learner’s 
interests. The studies show that learn
can permit the system to select automatica

1. The learner’s application i
cases and the information is sent to learner without primary application).

2. Content creation and collection
• Learner defines certain variants such as demographic data and level of education, favorite orders 

such as using blue color for the texts or using audio or video.
on), his or her goal of learning (
weight; social behavior such as if the learner is introvert or extrovert; if the learner thinks positively 
negatively; what is learner’s motivation to learn; what about his or her f

• Certain variants can be identified 
• Some variants can be identified by the parents (expenditure limit and 
• Variants which are ident
• Variants which others such as

in communication networks and so on
• Pretests which are given to learners to evaluate and achieve certain variants (such as lea

and learner’s level). 

imposed, externally-induced or internally-induced (Hill, 2007). An ontology
model considered time, place, user knowledge, user activity, user environment and device capacity 
(Bouzeghoub et al., 2007). In parallel, a situation model gave a view on the context model describing 
temporal properties. It was argued that the following context parameters should be taken into consideration: 
variety, priority, granularity, implementation, cost-effectiveness (Bayoumi, 2007). An essential issue in 
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has been argued that a context aware mobile learning system should also take into consideration the learner’s 
willingness to participate in the proposed learning activity (Bhaskar and Govindarajulu, 2008)
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• Some variants are achieved through software and hardware systems (such as health, weather, 
location of learner and maps). 

• Data mining techniques can develop learner related knowledge (such as interests, media exchange, 
equipment feature) or using online or offline database such as social networks, state database.  

• Computer producers can monitor certain variants to build up data (such as current situation, feelings 
and emotions, results and achievements). 

• Tracking using sensor, GPS and wireless sensor network (WSN) or radio frequency identification 
(RFID). 

User personal properties and environment data can be obtained by these variants. 
3. To request user’s properties from database with various formats such as text, audio, video, animation 

and so on which are collected and categorized by the experts for different groups. 
4. To send the materials from database to recommender system and through mediatory to the intended 

user. 
5. After the user learned, the system examines the learner spontaneously by self test approach and the 

result is stored in user personal profile  in order that the user knows what must be sent at the next session (if 
learner has learned well, more advanced materials will receive and if it must be repeated, the previous 
material would be explained for the learner). 

3.2 Suggested Recommender System Components 

1. User (learner): One who uses system and helps to improve it. 
2. Mediator: Operational system which performs software and plays as an interface between user and 

recommender system to facilitate their relations. 
3. Recommender system: It contains three inputs and a collection of best recommends for user as the 

output. Total goal and system assessment and whether it is suitable or not all depend on the output.  
4. Database: It contains related educational information for user personal profile and priorities which is 

designed and categorized by the experts and is presented to the user based on the user needs. Of course, for a 
real time and secure system, a high memory and high secure database is required.  

5. User environment which includes [9]: 
• Location: It is very important, especially for application in location based learning, using WSN, 

RFID and GPS technologies. 
• Tools: Mobile tools play main role for presentation and projection such as screen size, power of 

processing, data store, connection method, battery consumption and so on. 
• Time: The type of content depends on the intended time 
• Weather: The type and framework of content depends on the environment condition, crowded or not 

crowded, rainy or not rainy, cold or warm. 
6. Learner’s properties: 
• Personal profile: Personal information of learner is used to classify the learner in a proper category 

and to assign him or her suitable learning content. 
• Goal: Learners have a specific goal when they use learning system. By identifying the goal , system 

can supply the proper content for the learner. So, it can be regarded as a filter which is able to classify the 
learners with the same goal. 

• A history of interactions and presentations: It is useful in terms of: 
1. Learner is aware of what he or she has learned ( For example,  the learned books can be colored 

blue) 
2. Personalization process can be improved by the system. 
• Knowledge level: It seems that it is the most important role of learning system and can be measured 

by scalable tests in terms of quality (in three category: beginner, middle and advanced) and quantity (0-10). 
The system does not have any information about the learner so it updates knowledge model constantly. Fore 
example, when learner learned the material, the system examines and according to the results, it raises or 
decreases the knowledge level (knowledge propagation process). 

• Interests: They are categorized as well and if the learner shows interest towards the content, it will 
be explained in detail and if not, the content is overviewed. It is noted that at first, the interest rate is null and 
it is gradually improved and updated.  
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• Priorities: The learner can set up what is presented and how it is presented (page by page, as slides 
or all-in -one). The alternatives can be various media such as audio, video, animation, text and so on which 
can be presented by spontaneous selection in the system or by directly selection of the learner. 

Figures should de numbered consecutively as they appear in the text.  

4. CONCLUSION 

On the whole, learner can learn using various tools, in different environments and through many networks 
with diverse levels of learning and interests. Learner must be supported by adjustable and recommender 
system. The system must meet higher interests of the learner and the limitations must be decreased [13]. The 
suggested model considers all users needs and tailors the content properly for the learner using the database 
of the system. But the proper feedback is implemented by posttests. Although the previous models 
considered certain useful details, in the present paper, we attempt to design a model which incorporates all 
needs of user and suggests the proper content in order to meet the needs of user and raise the satisfaction of 
learner. 
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ABSTRACT 

Different tools and platforms support mashing up web-based resources to build applications by utilising development 
techniques suitable for end users. Those approaches are often based on simple predefined building parts and either 
constrain application complexity or require detailed knowledge of data types and communication paradigms. This paper 
proposes a novel approach of semantically connecting mashup components at an end user abstraction level. To provide 
immediate feedback and instant payoff from development effort, mashup development, usage, and reconfiguration tasks 
are seamlessly interwoven. 

KEYWORDS 

Mashup platforms, End user development, Situational composition, Web-based services, Semantic recommendation 

1. INTRODUCTION AND MOTIVATION 

Mashups empower users to meet their situational needs by composing a steadily increasing number of open, 
reusable, and distributed web services and APIs. While initially focused on aggregation of data and logic, 
recent approaches adhere to universal composition (Daniel et al. 2009, Pietschmann 2010). Thereby, 
components of all application layers, including the UI, are uniformly described and integrated. We apply this 
idea, resulting in component-based and presentation-oriented mashups, called composite web applications. 

Current mashup platforms ease the composition process through graphical modelling and different 
abstraction levels. However, there are still shortcomings especially with regards to end user development 
(EUD). Advanced understanding of technical concepts, like details about data structures, is necessary. Whilst 
there are numerous reasons that cause current EUD for mashups to fall short of expectations, two prominent 
ones should be emphasised: First, there is insufficient immediate payoff from the development effort in terms 
of time or cost savings. Second, the complexity of real-world problem domains exceeds the problem analysis 
and modelling capabilities of average end users. 

Based on the identified shortcomings of current mashup platforms supporting EUD, this paper proposes 
key features of a situational mashup development process suitable for domain experts and experienced web 
users without requiring deep technological knowledge. A central issue of the EUD process in our research 
project Engineering of Do-it-Yourself Rich Internet Applications (EDYRA) is the semantic description of 
mashup components and their communication interfaces, facilitating a recommendation process at a user-
adequate level. 

The remaining paper is structured as follows. Section 2 outlines the state of the art concerning EUD in the 
area of web service composition and in the context of mashups. Next, in Section 3 we propose the EDYRA 
vision for a semantically guided development of composite web applications. Finally, Section 4 concludes 
this paper and outlines work in progress. 

2. END USER DEVELOPMENT FOR SERVICE-BASED APPLICATIONS 

Service composition and mashup environments ease the development of composite web applications in 
comparison to traditional methods. Factors for enabling the end user building his own powerful applications 
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and the technological prerequisites have been outlined in (Lorz et al. 2011). This section provides a brief 
overview of related EUD approaches in web service composition and its support in existing mashup 
development platforms. 

2.1 End User Web Service Composition 

In the area of web services, several approaches aim to simplify the composition task in comparison to 
classical languages like BPEL and, thus, enable non-programmers to create composite applications. In 
ServFace (Feldmann et al. 2009), composition takes place at the presentation layer utilising generated Service 
Frontends. While EDYRA focuses on rich internet applications, ServFace is restricted to simple form-based 
user interfaces. Major drawbacks are the limitation to SOAP web services and the lack of adaptivity. 

A template-based guidance approach is proposed in SOA4All (Mehandjiev et al. 2010). Predefined 
templates for different tasks are instantiated with concrete web services at runtime, based on semantic 
technologies. Compatible web services for each slot are automatically determined and presented to the end 
user. Since this procedure is rather restrictive, we strive for a more flexible solution. 

2.2 Mashup Platforms with EUD Support 

Several scientific approaches focus on EUD of composite web applications and are discussed in this section. 
Similar to EDYRA, DashMash (Cappiello et al. 2011) strives for an interwoven design and execution 
environment. Based on a categorisation, e.g., in viewer, filter and data sources, recommended components 
can be added via drag and drop to the current composition. Recommendations rely on different quality 
aspects regarding, e.g., syntactic and semantic compatibility of inputs and outputs. Thus, it is possible to wire 
components automatically. For customising the wiring between components, the user has to manually 
combine inputs and outputs. Recommending components does not regard information extracted from 
performed tasks or previously created compositions by the user or the community. Intelligent layout 
generation is not sufficiently addressed at the moment, but in our opinion, it is crucial for providing a 
convenient development experience for end users. 

With EzWeb (Lizcano et al. 2008), mashups can be built by end users at runtime through a combination of 
gadgets via wiring in a dedicated connector view. Gadgets created by gadget developers provide a 
screenflow-based presentation layer for different encapsulated third-party web resources. One major 
drawback is the lack of recommendations for suitable components. Additionally, inserted components have 
to be wired manually by the end user through linking outputs and inputs via channels. In general, wiring is 
only based on data types, corresponding functionalities are not taken into account. Collaborative 
development and adaptivity are currently not addressed, neither by DashMash, nor by EzWeb. 

WIRE applies the idea of wisdom-aware computing, i.e., providing recommendations by leveraging 
existing compositions and thus the wisdom of the crowd (Chowdhury et al. 2010). Composition knowledge is 
provided as Advices including Patterns and Triggers stating the condition under which the advice triggers, 
and depends on the considered composition metamodel. In contrast to the aforementioned approaches, WIRE 
does not rely on explicit semantic annotations but rather on implicit semantics gathered by different mining 
techniques and statistical data analysis. We will investigate the applicability in our (more complex) meta 
model, since the basic idea of reusing composition knowledge of experienced users is desirable. However, we 
argue that there is a need for semantics especially when it comes to context-aware composition, since 
concrete components may not be suitable in the end user’s context, for instance, with respect to the device. 

With an increasing number of available web-based resources and web users, EUD gains momentum 
especially in composing web mashups. Although the presented approaches already abstract from 
programming tasks, there is still technical knowledge required to successfully create composite web 
applications. 
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3. EDYRA: SEMANTICALLY GUIDED MASHUP DEVELOPMENT 

In this section, key ingredients and basic principles of our envisioned mashup development process and 
platform are introduced. They incorporate essential requirements for EUD tools as pointed out in the 
literature, e.g., (Namoun et al. 2010, Cappiello et al. 2011). 

EDYRA is based on the results of the CRUISe project (Pietschmann 2010), which enables universal 
composition of heterogeneous web resources encapsulated as black-box components in a service-oriented 
fashion. Component interfaces are specified in a WSDL-like way using the Mashup Component Description 
Language (MCDL) comprising operations, events, and properties. A composition model acts as a platform 
independent description of all mashup aspects, like the layout and the publish-subscribe communication of 
components. Based upon those models, EDYRA extends the CRUISe infrastructure and development process 
by means required for EUD (cf. Figure 1). In general, our vision of building applications at runtime 
emphasises the selection and reuse of prefabricated components or entire compositions instead of specifying 
from zero. 

 

 
Figure 1. Overview of the envisioned architecture 

In contrast to professional software engineers, end users implicitly and iteratively conduct design in the 
small (Cao et al. 2010). Thereby, they usually reflect on the consequences of their actions which is impeded 
by a sharp distinction between design and run time. Additionally, as shown by (Namoun et al. 2010), end 
users have difficulties to distinguish between these two perspectives. This underpins the necessity to stronger 
interweave both. Following the WYSIWYG principle and the approaches presented by DashMash and 
EzWeb, we thus strive for the development of the application during runtime, where automatically 
recommended, integrated, and coupled components can be used immediately (cf. lower middle part of the 
platform in Figure 1). We call this process live sophistication of composite web applications. Automating 
development steps results in a reduced learning effort, which is an important requirement for successful 
EUD. To support varying end user skills, we suggest the provision of adequate views, differently 
abstracting the necessary end user’s knowledge of composition logic and component interface details: non-
technically skilled end users are supported by high automation, requiring user intervention only in case of 
ambiguities, while an advanced user can manipulate, for instance, the wiring similar to EzWeb. Since this 
choice is explicitly made by the user at the moment, we aim at a higher degree of automatisation. 

To enable recommendation and composition at runtime, the semantic description of components 
including their communication interface is absolutely necessary. Therefore, as shown in the left part of 
Figure 1, we leverage light-weight semantic annotations as proposed in (Pietschmann et al. 2011). In contrast 
to EzWeb, besides data semantics in terms of concepts in domain ontologies, we additionally focus on non-
functional semantics and functional semantics. This includes functionality of the overall component, 
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operations, and events by means of capabilities as well as pricing and quality of service. Capabilities 
comprise actions performed by users or components themselves on certain domain objects. Actions and 
affected object are formalized as ontology concepts, too. For instance, <action=Search, domain 
object=Route, provider=Component> represents a component’s capability to deliver public transportation 
routes. The necessary input parameters are part of the corresponding operation’s data semantics, and thus 
may differ from the domain object. Building up on this, we propose automated wiring of components and 
mediation of different data structures in line with a composition model kept synchronised with the 
application. As an example, if a user is creating an appointment via a calendar component, the platform 
recommends suitable activities, e.g., to integrate an additional component for inviting people from his 
address book. 

To retrieve and recommend components best fitting the user’s requirements and context, matchmaking 
approaches, e.g., based on subsumption of data, functional, and non-functional semantic annotations, will be 
applied. Therefore, we currently utilise a context-aware, template-based technique (Pietschmann et al. 2011) 
to query alternative components from the component repository and to determine possible follow up 
components by deriving templates from unbound operations or events of components being already present 
in the mashup. Unlike DashMash, one of our next steps is to study a combination with recommendations 
taking previously defined composition models from similar users into consideration. 

A major challenge during live sophistication is intelligent automatic layout generation. In this context, 
several issues need to be resolved. It is necessary to figure out, which components shall be displayed in 
parallel, which components should be displayed close to each other, displaced, relocated, or minimised, when 
adding new components. Further, layout generation will consider context data managed by the context 
service like a user’s preferences, abilities, tasks, and usage characteristics, as well as device properties. Such 
context information will also be employed to provide context-aware mashups. We therefore investigate the 
transfer of means for context and adaptation management as proposed earlier (Pietschmann et al. 2011b) to 
our platform as indicated on the right hand side of Figure 1. 

Particular challenges arise from the universal composition approach, since, besides the rather trivial 
visualisation of UI components, also components without a UI have to be represented adequately. Therefore, 
we propose to offer a view, where all currently integrated non-UI components are displayed. Adequate user 
guidance in case of presenting recommendations will be provided in a structured and visually optimized way. 
Besides utilising text-based search, the user can either choose between commonly used components or 
components matching the current composition and context. These are ranked by personal preferences and 
community-based suggestions. 

4. CONCLUSION AND WORK IN PROGRESS 

The hurdles for low-skilled users to create or reconfigure their own composite web applications are still high. 
Early approaches tried to hide composition complexity by providing simple pre-manufactured building 
blocks selectable out of a very small pool. The resulting insufficient overall complexity of final composite 
applications provides an excellent foundation for the involvement of semantic description of mashup 
components and their communication interfaces. In this early phase of our research project EDYRA, we 
propose a mashup development process and platform by breaking those semantic associations down to a level 
suitable for the defined target group. 

To figure out which results the EDYRA platform and development process can offer within different 
application domains, we are implementing several evaluation scenarios. To this end, we have developed 
suitable mashup components and annotated their purpose and communication interfaces semantically. We 
plan to formalise the task hierarchy, corresponding to those mashup components, via an implicitly generated 
semantic task model, cf. (Tietz et al. 2011). Example domains include social travel planning and smart office. 
In addition to proof of concept prototypes, we plan to conduct user studies in order to show our approach’s 
feasibility and suitability. Furthermore, future work includes the support of asynchronous and synchronous 
multi user collaboration based on a uniform semantic data layer.  
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ABSTRACT 

The introduction of the Web 2.0 service to the internet has made the website quality elements as a key concept in 
attracting internet customers. Thus, the website service providers need to better understand and identify the key factors to 
improve website quality elements, in order to attract more customers. WebQual is the main interest of researchers these 
days. One of the main key problems of WebQual is that, there are no definite dimensions to apply. (Kim & Stoel, 2004). 
Therefore, in this study, we will use Analytic Hierarchy Process (AHP) method to give weighted importance to re-
evaluate the WebQual Index. The data collected will be analyzed and compared with previous works done by other 
researchers. We expect the weighted importance of the WQI be different from older researches due to the advance of 
Internet technology. Also, the construct of WebQual will differ from one another due to difference of type of the Web-
sites. 
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WebQual, AHP, Weighted, University Web-site, Business Web-site 

1. INTRODUCTION 

In just a short period, the world has entered into an era of the Internet. The Internet became a critical tool of 
communication in areas such as, business, culture, and life. Although the internet service has been provided 
for a little over two decades, there have not been adequate means to measure the quality of Web-sites. 
Especially, the introduction of the Web 2.0 service to the internet has made the website quality elements as a 
key concept in attracting internet customers. Thus, the website service providers need to better understand 
and identify the key factors to improve website quality elements, in order to attract more customers. 
Therefore, researchers have been striving to create constructs that provide effective means to measure the 
quality of the Web.  

During the early stages of the development, researchers employed usability testing (Nielsen, 1999), expert 
review (e.g., Shneiderman, 1998; Zhang & Dran, 2000), case study (e.g., Smith, Newman, & Parks, 1997), 
and automated assessment (e.g., Tuasher & Greenberg, 1997; NetMechanic, 2000), as means to evaluate the 
Web. During the middle stages of the development, researchers turned their eyes on benchmarking methods. 
In 1999, Simeon compared Attracting, Informing, Positioning, and Delivering (APID) strategies of 
commercial Web-sites of 68 American and 54 Japanese banks. However, he faced limitations of unclear 
explanation on how the AIPD elements were identified and grouped into the four (AIPD) categories. Also, 
the AIPD model is only applicable to the banking Web-sites. Another attempt was made by Misic and 
Johnson (1999), where they used four factors of Web-site effectiveness; functions, navigation, content, and 
contact information. The limitation they faced was, the lack of items used in the metrics. It was found that, 
they only included aspects of functional/navigational issues, content and style, and contact information; 
leaving out the proper use of multimedia elements and issues of accessibility, which are another important 
aspects of Web evaluation. (Hassan, 2005) 

The present studies are more focused on designing methodologies for benchmarking and assessing the 
quality of Web-sites. One of the renowned methods of measuring the quality of the web-site is, the WebQual, 
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developed based on Quality Function Deployment (QFD) (Barnes and Vidgen 2002). The WebQual uses an 
index that gives an overall rating of a Web-site on a customer perspective of quality weighted by importance. 
The index is designed according to three dimensions – usability, information quality, and service interaction. 
The ‘WebQual’ has been updated over time and the most recent is WebQual 4.0. (www.webqual.co.uk, 2011). 
However, it still faces the limitation of heavily relying on the Internet users’ perceptions and not of other 
actors, such as, designers, business partners, suppliers and related government organizations. Another recent 
method is WebTango which is an automated tool developed specifically for assessing Web usability and 
accessibility (Ivory-Nduaye, 2003) It is considered to be very useful to the Web designers, however, the 
usefulness is limited only to the designers. 

Nonetheless, WebQual is the main interest of researchers these days. One of the main key problems of 
WebQual is that, there are no definite dimensions to apply. (Kim & Stoel, 2004). Therefore, in this study, we 
will use Analytic Hierarchy Process (AHP) method to give weighted importance to re-evaluate the WebQual 
Index. To do so, we will conduct a survey. Then, using the re-evaluated WebQual Index (WQI), we will 
conduct a usability test on University Web-site and e-commerce Web-site. The data collected will be 
analyzed and compared with previous works done by other researchers. We expect the weighted importance 
of the WQI be different from older researches due to the advance of Internet technology. Also, the construct 
of WebQual will differ from one another due to difference of type of the Web-sites. 

2. LITERATURE REVIEW 

2.1 Early Stages of Development 

The early studies of methods, that measure the Web quality, focused on specific parts of the Web-site. In 
Usability Engineering, Jacob Nielsen (1999) mentions the need of a method to evaluate the Web quality. He 
argues that usability is the key concept in measuring the Web quality (ex., measuring the usability of an icon 
of a Web-site). Also, Shneiderman (1998) wrote a book (Designing the user interface: strategies for effective 
human-computer interaction) on how to evaluate a Web-site as part of design process of a Web development. 
However, his book is developed for designers in designers’ view, which makes his method inapplicable to the 
others.  

2.2 WebQual  

The idea of WebQual first developed in Quality function deployment (QFD) workshop. The main purpose of 
the workshop was to tackle the issue of Web-site quality from the perspective of the ‘voice of the customer’. 
During the workshop, an instrument for assessing Web-site quality is developed (WebQual) and tested in the 
domain of UK business schools. The results of the WebQual survey are presented and analyzed, leading to 
the generation of a WebQual Index of Web-site quality. Work under way to extend and refine the WebQual 
instrument includes electronic commerce evaluation, where Web-site service quality is proposed as a key 
issue. (Barnes & Vidgen, 2002) 

WebQual (www.webqul.co.uk) is – a “structured and disciplined process that provides a means to identify 
and carry the voice of the customer through each stage of product and or service development and 
implementation” (Slabey, 1990). Applications of QFD start with capturing the ‘voice of the customer’ - the 
articulation of quality requirements using words that are meaningful to the customer. These qualities are then 
fed back to customers and form the basis of an evaluation of the quality of a product or service. 

In the context of WebQual for traditional Web-sites, users are asked to rate target sites against each of a 
range of qualities using a 5-point scale. The users are also asked to rate each of the qualities for importance 
(again, using a 5-point scale), which helps gain understanding about which qualities are considered by the 
user to be most important in any given situation. Although the qualities in WebQual are subjective (and quite 
rightly so), there is a significant amount of data analysis using quantitative techniques, for example, to 
conduct tests of the reliability of the WebQual instrument. In this sense, the approach bears some similarity to 
SERVQUAL (Parasuraman et al., 1988). WebQual also iterates some of the qualities of SERVQUAL (Barnes 
and Vidgen, 2001b), as well as those from the information quality and usability literature (Barnes and Vidgen, 
2001a). 
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2.3 WebQual in use 

Barnes and Vidgen (2000) have implemented WebQual in their studies on several types of Web-sites (online 
bookstore sites, online auction sites, and WAP news sites with different devices. In their study of WAP news 
sites, they have narrowed down the WebQual Index questions from 24 questions to 12 questions (the 
WebQual/m method). By narrowing down the questions, they suggested three dimensions of Web-site quality 
of mobile devices; information quality (hard quality, soft quality), site quality (navigation, appearances), and 
user quality (empathy, mobility). In another study, they applied WebQual to assess three on-line auction sites. 
Based on the response of 39 students, the authors suggested four dimensions of the WebQual scales; 
information quality, interaction quality, site quality and auction quality. The latest work involved 380 student 
responses to assess on-line bookstores. In this study, they used 22-question scale of WebQual and found five 
dimensions of Web-site quality; usability, design, information, trust, and empathy. (Barnes and Vidgen, 2001a, 
2001b, 2002). 

Another author who developed WebQual is Loiacono (2000). Loiaconos’ design of the WebQual is 
similar to the Barnes and Vidgens’, but he uses more dimensions; informational fit-to-task, interactivity, trust, 
response time, design appeal, intuitiveness, visual appeal, innovativeness, flow-emotional appeal, integrated 
communications, business process, and viable substitute. This index was tested on 800 college students on 
websites selling books, music, airline tickets and hotel reservations, the 36-item scale was found to possess 
strong validity and reliability as a measure of Web-site quality. (Kim & Stoel, 2004) 

In summary, WebQual has been modified and refined by many scholars to be used on assessing Web-sites. 
However, there are not many studies done on WebQual itself. Therefore, it would be meaningful to study 
WebQual itself and redefining the WebQual Index (WQI). 

3. METHODOLOGY 

There are four phases of this study: (1) the identification of WebQual Index, (2) AHP test on WebQual Index 
to develop new WebQual Index framework, (3) usability test on each Web-site using redefined WebQual 
Index, and (4) analytic comparison between two constructs on each Web-sites. 

3.1 Identification of WebQual Index 

The identification process of WebQual Index will examine the dimensions of different WebQuals developed 
by various researchers. This will allow us to choose key criteria proposed by selected study, in order to give 
weighted importance to the WQI through AHP test. Through the rigorous process of searching the research 
papers and journals, we have collected about 30 different articles and papers on web quality measurement 
methods.  

‘WebQual’ was developed by Barnes and Vidgen in 1998. Since then, they have produced four different 
versions of WebQual; WebQual 1.0, WebQual 2.0(2000), WebQual 3.0 (2001) and WebQual 4.0 (2002). The 
most recent version, WebQual 4.0 emphasis on usability rather than the site quality to focus more on user 
experience rather than site characteristics. 
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Table 1. WebQual 4.0 Model 

Model Dimension Item 
I find the site easy to learn to operate 
My interaction with the site is clear and understandable 
I find the site easy to navigate 

Usability 

I find the site easy to use 
The site has an attractive appearance 
The design is appropriate to the type of site 
The site conveys a sense of competency 

Usability 

Design 

The site creates a positive experience for me 
Provides accurate information 
Provides believable information 
Provides timely information 
Provides relevant information 
Provides easy to understand information 
Provides information at the right level of detail 

Information Information 

Presents the information in an appropriate format 
Has a good reputation 
It feels safe to complete transactions Trust 
My personal information feels secure 
Creates a sense of personalization 
Conveys a sense of community 
Makes it easy to communicate with the organization 

WebQual 
4.0 

Service 
Interaction 

Empathy 

I feel confident that goods/services will be delivered as promised 

 
The second phase will actually take a sample of students from Yonsei University, to run AHP test on 

selected WQIs. Through this process, it is possible to test what the younger generations think is more 
important in different dimensions. After redefining, the new WQI will be used to evaluate each of the 
university Web-site and an e-commerce Web-site by the same sample of students.  

The last phase of the study will examine the result of the evaluation to create two different constructs to 
compare. Then the results will be compared to the older research constructs once more to evaluate what 
changed from the older versions of WebQual accordingly with the advance of the technology. 

4. CONCLUSTION 

We expect two results from the study; (1) the newer generations will have different view on importance level 
of the WQI, (2) the two different constructs will shed light on the difference of WebQual constructs between 
business oriented Web-site and information oriented Web-site. The younger generations are born with the 
benefits of technology, allowing them to be more adaptable to it. This changes the user experience compare 
to the earlier generations’ user experience, which is expected to change the WebQual Index accordingly. With 
the change of the WQI importance level, we believe, the constructs of the study will change compare to the 
older constructs.  
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AN INVESTIGATION INTO THE USE OF THE INTERNET 
AND E-COMMERCE IN KENYA 
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ABSTRACT 

E-commerce is one of the principal driving forces of economic development in developed countries. Developing 
countries, however, are being left out from reaping the benefits of E-commerce. This research was undertaken to 
investigate the use of the Internet and E-commerce in Kenya, a country with a good level of e-readiness. The goal was to 
determine whether the Internet is fully accessible to Kenyans and to gain a better understanding of the people’s 
perceptions towards the use of E-commerce. This will help in the future use of E-commerce and provide some useful 
information to government policy makers, marketers and web site designers to collaborate and provide applications that 
are needed to make the Internet more available, affordable and efficient. A structured field study was conducted by 
sending questionnaires to 600 respondents of whom 67% responded. The results indicated that beside a number of 
bottlenecks that prevented Kenyans from joining the global E-commerce market, Kenyans have expressed a desire to use 
E-commerce services more and government need to adopt appropriate policies that promote the use of and investment in 
the Internet. 

KEYWORDS 

Internet, E-commerce, Internet and E-commerce use, Demographic Characteristics, Kenya 

1. INTRODUCTION 

The history of E-commerce dates back to the invention of the Internet in the early 1990s when the Internet 
was opened for commercial use (Ahmed and Yousif, 2007). British computer scientist and Massachusetts 
Institute of Technology (MIT) professor, Tim Berners-Lee, wrote the first web browser program and 
invented the World Wide Web (Gib, 2005).  It was with the World Wide Web that the world really began to 
see the development of E-commerce as we know it today. Since the early 1990s, E-commerce has developed 
into the huge global Internet market that exists today. By the beginning of the twenty-first century, more and 
more companies worldwide were offering their services over the Internet. 

The impact of E-commerce on businesses can be and has been huge. According to White (2010), in the 
USA total sales via E-commerce have grown from $27.6 billion in 2000 to $143.4 billion in 2009, a 
compound annual growth rate of 20.11% and that about 90% of the firms surveyed plan to buy and sell on 
the Internet. Another study further indicated that a 1-percentage point increase in the number of Internet users 
boosts total exports by 4.3 percentage points (Communications Commission of Kenya, 2007). Many 
observers have claimed that developing countries can increase and improve their performance in international 
trade through the use of E-commerce (Kinyanjui and McCormick, 2002). 

While E-commerce has advanced most rapidly in developed countries, developing countries have been 
slow in fitting into the global digital market. This is contributed by inadequate basic infrastructure and 
technological infrastructure that is obsolete as a result of the rapid developments of digital technologies as 
well as bandwidth, and unreliable computing devices (Ajayi and Awolowo, 2008). Among the most 
important technologies are electronic payment portals, telecommunications and computing infrastructure, 
which range from basic telephones, power supply to personal computers (PCs). Poor connectivity 
infrastructure manifests in lack of affordable access to PCs, Internet devices, telephone lines and Internet 
connections (Oyelaran-Oyeyinka and Adeya, 2002). Therefore, understanding the use of the Internet and E-
commerce services is critical to the development of the economy as it enables countries around the globe to 
trade more efficiently and freely (Andam, 2003). 
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The objective of this research was to investigate the use of the Internet and E-commerce in Kenya.  This 
will help in the future use of E-commerce and provide some useful information to the government policy 
makers, marketers and web site designer to collaborate to provide applications that are truly needed to make 
the Internet more available, affordable and efficient for use. For E-commerce to develop in Kenya, Internet 
penetration levels need to improve.  The research focuses on Kenya because of its strategic role in East 
Africa, the great lakes region and greater horn of Africa. The country is perceived as eastern and central 
Africa’s hub for financial, communication and transportation services (Ochara, Van Belle and Brown, 2008).  

2. TELECOMMUNICATION AND INTERNET BACKGROUND 

Kenya is the primary communication and financial hub of East Africa, the Great Lakes Region, and the 
Greater Horn of Africa.  Thus it provides services to the landlocked countries of Uganda, Rwanda, Burundi, 
Northern Tanzania, Southern Sudan, Southern Ethiopia, Western Somalia and Eastern Democratic Republic 
of Congo (DRC).  It enjoys the region’s best transportation linkages and communications infrastructure.  As a 
result a wide range of foreign firms maintain regional branches or representative offices in Kenya with field 
offices in the other countries (Ochara, Van Belle and Brown, 2008). 

Kenya liberalized its telecommunication sector in 1999 after the Kenya Communication Act (KCA) of 
1998 became operational (Communications Commission of Kenya, 2007). The KCA of 1998 resulted in the 
disbanding of the KP & TC (sole telecommunications operator in the country prior to 1998) into three legal 
entities: Telkom Kenya (as a national telecommunications provider), postal corporation of Kenya (for postal 
services) and Communications Commission of Kenya (CCK) to advise the government on the adoption of a 
communication policy. It also created an Appeals Tribunal for the purposes of arbitration in cases where 
disputes arise between parties under the KCA (Waema, 2007). To date, the CCK has issued 127 licenses to 
ISPs to offer different services. 

The history of the Internet in Kenya, however, dates back to 1994 when the African Regional Centre for 
Computing (ARCC) was set up to offer full Internet connectivity in the country through the support of the 
U.S. National Science Foundation, thus making Kenya among the first African countries to get an Internet 
connection (Odero and Mutula, 2007). Kenya has witnessed significant growth in the Internet market as 
demonstrated by the number of Internet users and Internet Service Providers (ISPs). In 2008 there were 3.3 
million Internet users, an increase from 2.8 million a year previously, which represent an impressive leap on 
Internet penetration of 9% (Communications Commission of Kenya, 2008). Kenya is ranked fifth among the 
top ten countries in Africa in terms of Internet penetration.  The country also leads the number of Internet 
users within East Africa.  Compared to its approximately 3.3 million Internet users, Uganda and Tanzania 
have 2.5 million and 520,000 users respectively (Internet World Stats, 2009). Despite its growth, the costs of 
Internet access still remain high, considering the low average income level in Kenya and this has prevented 
most of the population from having a presence online (Gakuru and Njogu, 2009). As a result, users are highly 
concentrated in major cities of Nairobi and the Coastal provinces, with these areas accounting for over 90% 
of users. 

3. E-COMMERCE READINESS IN KENYA 

The liberalization of the telecommunications sector also resulted in the creation of a National Task Force on 
E-commerce in May 1999 with a view to providing an enabling environment for electronic trade in the 
country. As a result, awareness of the potential of the Internet increased with many stakeholders indicating 
interests in applying the Internet in their businesses. In terms of E-commerce readiness, like many other 
developing countries, Kenya is still at the low end and much still has to be developed and improved (E-
commerce Journal, 2010). Nevertheless, the success in the Internet and related services looks promising for 
the deployment of the E-commerce market. Given Kenyan’s strategic position in Eastern Africa and its 
increasing economic growth, it is a potentially lucrative market for E-commerce services.  

Currently, the Kenya government has recognized the role E-commerce plays in trade development and 
particularly poverty alleviation. The government also recognizes its great potential in expanding markets, 
productivity and competitiveness, and considers the adoption of the Internet as a key step in bridging the 
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digital divide (E-commerce Specialist, 2009). Similarly, the awareness of Internet potentiality for E-
commerce is increasingly growing with many stakeholders indicating interests in applying the Internet in 
their business. As a result, there are several projects in place to promote the use of and investment in the 
Internet. The arrival of three fibre optic international submarine cables in Kenya in 2009 and 2010 (Seacom, 
TEAMS and EASSy), that put an end to the dependency on limited and expensive satellite bandwidth, not 
only raised the volume of Internet users, but also prompted an interest in the E-commerce sector. This 
provides some indications that there are opportunities to further exploit E-commerce in Kenya (E-commerce 
Journal, 2010). 

4. METHODOLOGY 

This research depended on primary data. Field data were collected through structured questionnaires. The 
target population of the survey were Nairobi citizens, aged 18 years or older. The city of Nairobi was chosen 
because of its cosmopolitan nature, for being the national capital, the commercial hub of the East Africa 
region, with a large portion of the population literate, and being the main terminus of the region’s 
communication infrastructure, particularly the Internet. Therefore, the city represented the country as a whole 
in terms of Internet access and E-commerce activity.  

Questionnaires were distributed in two ways: electronic mail (e-mail) distribution of questionnaires and 
normal handing out of printed questionnaires. The e-mailed questionnaires were sent to individuals at homes, 
companies, schools, and government departments. Their email addresses were extracted from the personal 
address books of several colleagues. The printed questionnaires were hand delivered to five Internet cafes for 
customers to complete on a voluntary basis.  

A total of 600 questionnaires were distributed to the users of which 400 were returned fully completed, 
constituting a response rate of 67%. The Statistical Package for Social Science (SPSS) software was used for 
analyzing the data - computing frequencies, mean distribution percentages and standard deviations from the 
fieldwork data. Data collection took place in December 2010.   

5. RESULTS 

In respect to gender, males constituted 56% of the sample, while females constituted some 44% of the 
sample. Most respondents (64%) were between 18 and 35 years old, 30% were between 36 and 44 years, 
while only 6% were 45 years and above. With regards to marital status, most respondents (64%) were single, 
as compared to married (35%) and divorced/widowed respondents (1%). Students represented the most 
numerous group of respondents (59%), closely followed by the working class (41%).  The results further 
indicated that most respondents (94%) had obtained tertiary – college/university education and 6% had 
obtained secondary education.  

With regards to the level of experience with computer use, 66% of the respondents regarded themselves 
as moderate users, 30% as experts and 4% with low experience. Generally, the respondents (47%) had 
confidence in using computers, with 45% indicating to be very confident in using a computer and only 9% 
had little confidence.  In terms of Internet accessibility, most respondents (70%) reported accessing the 
Internet on their mobile phones and 30% either accessing from cyber-cafes or the work place.  

On the question of the frequency of use of the Internet, 70% indicated Internet usage on a daily basis, 
20% indicated once in two days and 10% once a week. About 65% of the Internet users had some interest in 
buying online and some 10% had indeed experienced buying online. The most popular goods for online 
shoppers were purchasing airline tickets, making hotel reservations/bookings and locating local e-market 
places. Most respondents (90%), however, still made their payments offline. One of the reasons given was: 
poor system error, lack of security and credit cards. 

The results further indicated that respondents viewed the response time experienced and the Internet cost 
as a major problem when using the Internet. Most (90%) of the respondents indicated the cost of the Internet 
to be very expensive while 10% indicated the cost to be average.  

Generally, the respondents expressed the desire to make more use of E-commerce. About 60% of the 
respondents agreed that the use of E-commerce saves time and reduce communication costs. One respondent 
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further indicated that prior to the introduction of Internet based E-commerce, the firm communicated with 
overseas customers using DHL couriers and that sending a sample to a customer for verification took 3 to 4 
days. With E-commerce, it took only a few minutes to reach the customers. However, lack of local language 
content and technical know-how on the Internet is seen as the main impediments. Other reasons included 
high access costs, slow speed, inaccessibility to personal computers and time constraints. 

6. DISCUSSION 

6.1 Internet and E-commerce use in Kenya 

The study is the first to report on Internet based E-commerce usage in Kenya. Notwithstanding the problems 
that prevented Kenyans from joining the global E-commerce markets, Kenyans expressed their desire to 
purchase and sell their products online. It is not surprising that familiarity and comfort with computers in 
general can lead to higher levels of Internet based E-commerce usage. The vast majority (59%) of the 
respondents indicated having excellent to good skills in computer use and were more frequent users of the 
Internet. Therefore, the assumption can be made that there is a wealth of experience in using computers 
because many are computer literate. 

In terms of Internet accessibility, there is a big shift in where respondents accessed the Internet. There has 
been a significant fall in the number of those using cyber-cafes and a commensurate rise in the number using 
mobile phones. Strikingly, this trend of using mobile phones for access is more pronounced amongst the 
population because of its affordability. The high penetration of mobile phones represents a major opportunity 
for the growth of the Internet. This is an indication that with a right strategy, the number of Internet users will 
double from the current estimate of 3.3 million users. Additionally, the arrival of the fibre optic international 
submarine cables to the country will lower the rates of international bandwidth, which will finally increase 
the number of Internet connections.  

6.2 Demographic Characteristics and Usage 

Demographics played an important role in this study. The country demographics are likely to act as enablers 
or inhibitors for E-commerce development, as they relate to market size and concentration, consumer needs 
and ease of access to technology. In terms of age, most respondents who used the Internet are young 
(between 18 and 35 years) and educated (with tertiary-college and university educational level). This finding 
is consistent with worldwide demographics distinction in Internet use by which the young and educated tend 
to use the Internet more. In terms of gender, males were slightly more motivated to use the Internet than 
females. The strong cultural practice that places the education of the boy-child above that of the girl-child 
may partly explain this result.  Government’s ability to motivate and provide computer training at all levels 
of study may result in more people using the Internet. 

6.3 The Future of the E-commerce in Kenya 

This study revealed that E-commerce has not taken off strongly in Kenya due to among other things, absence 
of enabling legislation. It is evident that there is potential for E-commerce use in Kenya, but very little 
business is transacted online. As a result, Kenyan businesses are unable to reap the benefits of E-commerce. 
E-commerce will not take off without the support of banks in facilitating online transactions, which can allow 
business owners to receive payment for their goods or services through use of payment cards. The recent 
development made by the I &M bank in Kenya to the world of E-commerce with an online payment portal 
that allows customers to buy goods online using credit and debit cards, will remove the barriers that block the 
growth of  E-commerce activities in Kenya. This will also curb one of the problems raised by the respondents 
where 90% reported making their payments offline because of a lack of security and credit cards. 

The future outlook of the E-commerce in Kenya is positive with the implementation of the Kenya 
Communications Amendment Act 2008. Telecommunication infrastructure will be boosted with the 
completion of the National Optic Fibre Backbone infrastructure. This infrastructure will increase bandwidth 
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capacity to most of the country, which should aid Internet use in rural areas. For example, the arrival of the 
fibre optic international submarine cable to the country’s shores in 2009 and 2010 will lower the prices for 
international bandwidth, which will take the Internet to the mass market. 

7. CONCLUSION 

Kenya’s Internet market looks positive and the government’s awareness of the advantages can increase its 
usage. It appears that E-commerce is indeed relevant to Kenya, despite the current limitations with the 
existing infrastructure and other issues related to the economical and socio-cultural conditions. E-commerce 
offers excellent opportunities for economic growth and development in Kenya and the government needs to 
implement a good strategy that will remove legal constraints and creating an enabling an environment that is 
conducive for E-commerce activities. The much-anticipated undersea fiber optic cable and improved 
competition regulatory framework will boost Internet penetration. The introduction of broadband services by 
mobile operators is expected to further boost Internet penetration and use.  
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ABSTRACT 

Taobao.com is a well-known online shopping website in China. There are significant numbers of online shopping 
researches in the literature. However, research investigating shopping behaviors of online consumers in electronic 
commerce environments in China has been scarce. Therefore, an empirical study was conducted to investigate the online 
shopping behavior of Hong Kong consumers for Taobao.com. The research shows that brand awareness, perceived ease 
of use, website design and reliable payment methods have positive influence on customer intention to shop online. On the 
other hand, web surfing time, trust, peer influence, usefulness of the web site and early adaptor behavior does not show 
any significant influence on customers’ intention to shop online. In this research, marketing mix strategies are proposed 
to increase consumers’ intention to shop online.  

KEYWORDS 

Online shopping Intentions, B2C E-Commerce 

1. INTRODUCTION 

The Internet has provided a new channel for businesses to sell their products and services. In China, 
Taboba.com is the largest and fast growing online auction and online shopping website. It provides a 
platform to open online retail stores for selling products. Taobao.com was found on 10th May, 2003 by 
Alibaba Group to motivate the trend of lower price and good quality products on online shopping channel. 
The transaction of Taobao.com is fair and trustworthy. In 2009, Taobao.com has 170 million registered 
members and the amount of business transactions over RMB$2,083 million (Taobao, 2011). In this paper, the 
factors that affect online buying intention at Taobao.com for Hong Kong (HK) customers are investigated. 
Based on the study results, the marketing strategy of Taobao.com can then be further enhanced.  

2. LITERATURE REVIEW 
Online shopping is the act of purchasing products or services over the Internet. Online shopping has grown in 
popularity over the years, mainly because people find it convenient and easy to make purchase at home. In 
China, online retail market expanded more than 80% in 2010 to US$36.8 billion (DeWolf, 2011). For 
Taobao.com, its direct competitors are Yahoo! Auctions and e-Bay that provide platforms for users to 
exchange products and services. Other indirect competitors are online stores and retailers in HK. The 
business model of Taobao.com is mainly based on a business to consumer market. Therefore, its business 
strategy is to focus on the consumer market in China, HK, Macau and Taiwan.  

From previous studies, trade reliability and personal information security, website characteristics and 
consumer characteristics are found to be the main factors that affect online shopping intentions.  

Trade reliability and personal information security are the most important factors that affect online 
purchase intentions. According to Miyazaki (2001:38), online shopping experience can reduce the perceived 
risk - “The higher Internet experience and the use of other remote purchasing methods are related to lower 
levels of perceived risk towards online shopping, which in turns results in higher online purchase rates”. 

ISBN: 978-972-8939-55-7  © 2011 IADIS

246



  

In the view of Chang et al. (2005:543-559), user-friendliness, online shopping website design, effort 
required to use a website, clear information content, interactivity and accessibility had positive impact on 
purchase intention. The attractiveness of web design is very important for any online store to increase 
customer satisfaction and shopping intention (Ganguly et al., 2010).  Cho and Park (2001) proved that there 
is correlation between customer satisfaction in e-commerce and the quality of website design. 

On the other hand, consumer shopping orientation is also a factor to influence online shopping intention. 
Chen (2009) identified different types of shopping behaviors, included store-loyal, convenience, price-
oriented, brand-loyal, quality, brand conscious and impulse shoppers. In this research, it is found that 
convenience oriented and impulse consumers are more likely to buy from online channels, but surprisingly, 
time conscious consumers do not have intention to shop online. 

Mulpuru (2007) surveyed that there were 36% North American population classified as online shoppers 
within which 53% of them were early adopters. These early adopters exhibited two important features critical 
to online shopping. Firstly, they valued convenience in their shopping experiences. Secondly, they actively 
shopped both in stores and online. 

Kim et al. (2004) viewed that the supply of online product information, proper acceptance of online 
orders and convenience of front door delivery have made significant reduction in time and mobility in which 
consumers perceive online shopping more convenient, economical and efficient. Time associated with web 
surfing for online shopping contributes competitive advantage over traditional retail shopping. 

3. RESEARCH FRAMEWORK 

A conceptual framework is proposed (Figure 1). There have been only a few studies on consumer behaviors 
in China-based electronic commerce web sites, and this paper seeks to fill that research gap.  Based on the 
research framework, ten hypotheses relating to factors affecting online shopping intention are developed. 
 

 

Figure 1. Research framework 

Hypotheses: 
1: Brand awareness of the name of Taobao.com has a positive influence on consumers' intention to 

shop online. 
2: Perceived usefulness has a positive influence on consumers' intention to shop online. 
3: Perceived ease of use of Taobao.com has a positive influence on consumers' intention to shop online. 
4: Website design of taobao.com has a positive influence on consumers' intention to shop online. 
5: Time associated with web surfing on Taobao.com has a positive influence on consumers' intention 

to shop online. 
6: Vendor trust has a positive influence on consumers' intention to shop online. 
7: Early Adopters have a positive influence on consumers' intention to shop online. 
8: Peer Influence has a positive influence on consumers' intention to shop online. 
9: Reliable payment on Taobao.com has a positive influence on consumers' trust to shop online. 
10: Ease of Use has a positive influence on usefulness. 
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4. DATA COLLECTION 

The questionnaire used in the current study was designed reference to the research framework that is derived 
from the literature. Five-point Likert scales were used to measure the components in the questionnaire items, 
with 5 indicating a positive view and 1 a negative view. The questionnaire contained items regarding the 
major constructs: including brand awareness, usefulness, ease of use, trust, web design, time saving, early 
adopter, reliable payment, peer influence and purchase intentions. The research is targeted at consumers in 
the 15-50 age range. Based on Judgmental sampling techniques, 139 respondents were selected. These 
respondents are consumers in Hong Kong who have purchased at Taobao.com in the past six months. The 
structured questionnaire was distributed to these respondents and 100 valid questionnaires (response rate of 
72%) were returned.  

5. ANALYSIS 

5.1 Reliability Analysis 

A reliability analysis is conducted for all the constructs used in this study. Reliability refers to the extent to 
which an instrument consistently measures the same construct (Windsor et al., 1994). All constructs used in 
this study are measured using at least three questionnaire items, while the reliability of all the constructs is 
assessed by computing the Cronbach’s Alpha for each construct (as shown in Table 1). The Cronbach’s 
Alpha values for each construct range from 0.55 to 0.91. Most of the reliability coefficients are well above 
the recommended value of 0.70, which is considered satisfactory for basic research (Fornell & Larcker, 
1981). As shown in Table 1, the research results show that most of the constructs used in this research exhibit 
sufficient internal reliability. However, the reliability coefficients for Trust (0.625) and Peer Influence 
(0.553) are below the cut-off value of 0.70, which show moderate reliability for the two constructs. 

Table 1. Cronbach's alpha for the Constructs 

Construct   Cronbach’s Alpha  
Intention 0.91 
Brand Awareness 0.71 
Usefulness 0.73 
Ease of Use 0.77 
Web Design 0.79 
Web Surfing Time 0.87 
Trust 0.63 
Reliable Payment Methods 0.83 
Early Adopter 0.86 
Peer Influence 0.55 

5.2 Hypotheses Testing 

A regression analysis was conducted to determine those factors that had significant influence on the 
dependent variables. As shown in Table 2, the variable that has significant Beta predicting the dependent 
variable Trust was ReliablePayment (Beta=0.401, t=4.332, p=0.000). Therefore, hypothesis 9 is supported at 
0.001 significance level. The results show that reliable payment has a significant positive influence on 
consumers' trust to shop online. However, it is difficult to monitor such a wide of numbers of merchandisers 
to maintain high trust with consumers in Taobao.com. 

Table 2. Linear regression analysis for predicting trust 

Model Unstandardized Coefficients Standardized Coefficients 
t Sig. B Std. Error Beta 

1 (Constant) 5.509 .591  9.324 .000 
ReliablePayment .324 .075 .401 4.332 ***.000 

a. Dependent Variable: Trust 
*** P<0.001, ** P<0.01, *P<0.05 
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Linear regression analysis is also used to test the relationship between ease of use and usefulness 
(Hypothesis 10).  As shown in Table 3, the variable EaseofUse has significant Beta predicting the dependent 
variable Usefulness (Beta=0.445, t=4.914, p=0.000).  Therefore, the hypothesis – H10 is accepted at 0.001 
significance level. We therefore conclude that perceived ease of use of the E-Commerce portal has a positive 
influence on perceived usefulness.  

Table 3. Linear regression analysis for predicting usefulness 

Model Unstandardized Coefficients Standardized Coefficients 
t Sig. B Std. Error Beta 

1 (Constant) 7.876 .933  8.440 .000 
EaseofUseMean .399 .081 .445 4.914 ***.000 

a. Dependent Variable: Usefulness 
*** P<0.001, ** P<0.01, *P<0.05 

 

Multiple regression analysis was also performed to examine the relationship between the respondents’ 
intention to shop online on Taobao.com, and the independent variables. The eight independent variables 
include brand awareness, usefulness, ease of use, web design, surfing time, trust, early adopter, and peer 
influence.  The details of the analysis are as presented in Table 4.  

As shown in Table 4, the variables that have significant Beta predicting the dependent variable Intention 
were BrandAwareness (Beta=0.448, t=4.295, p=0.000), EaseofUse (Beta=0.247, t=2.458, p=0.016) and 
Design (Beta=0.243, t=2.520, p=0.013). Therefore hypotheses 1 is supported at 0.001 significance level and 
hypothesis 3 and 4 are supported at 0.05 significant level.  

The results show that that BrandAwareness, EaseofUse and Web site design have significant influence on 
consumers’ intention to shop online. From Table 8, it can be concluded that values of the independent 
variables for hypotheses 2, 5, 6, 7, 8 are not significant, therefore hypotheses 2, 5, 6, 7, 8 are not supported at 
0.05 level of significance. 

Table 4. Regression Analysis for Predicting Intention 

Model Unstandardized  
Coefficients 

Standardized  
Coefficients 

t Sig. B Std. Error Beta 
1 (Constant) -.129 1.192  -.108 .914 

Usefulness .058 .123 .053 .472 .638 
EaseofUse .241 .098 .247 2.458 **.016 
Trust .088 .159 .056 .554 .581 
Design .301 .119 .243 2.520 **.013 
BrandAwareness .537 .125 .448 4.295 ***.000 
Time .063 .093 .076 .672 .503 
EarlyAdopter -.128 .100 -.120 -1.274 .206 
PeerInfluence .160 .110 .114 1.458 .148 

a. Dependent Variable: Intention 
*** P<0.001, ** P<0.01, *P<0.05 

6. CONCLUSION 

According to the research framework, it can be concluded that the factor of brand awareness of Taobao.com 
has a very strong direct, positive influence on the online shopping intention. Furthermore, both ease of use 
and web site design have a direct, positive influence on online shopping intention. It is found that reliable 
payment method has inter-relationship towards trust; however, trust does not have positive influence on 
customer intention to shop online. Ease of use brings significant contribution to the factor of usefulness, 
while usefulness does not have positive influence on customer intention to shop online.   

The research results also indicate that there is no association between perceived usefulness and online 
shopping intention. Surfing time and trust may not address online shoppers’ intention to shop at Taobao.com.  
Also, the respondents are less likely to be more early adopters and they are less likely to be influenced by 
family members and friends. Overall, the analyzed results are summarized as shown in Table 5 below. 
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Table 5. Summary of hypotheses testing 

Hypothesis Βeta t-value Sig. R2 Hypothesis 
Supported 

Hypothesis 1: Brand Awareness → Intention 0.45 4.29 *** 

0.54 
 
 
 

Yes 
Hypothesis 2: Perceived Usefulness → Intention 0.05 -0.47  No 
Hypothesis 3: Ease of Use → Intention 0.25 2.46 * Yes 
Hypothesis 4: Web Site Design → Intention 0.24 2.5 * Yes 
Hypothesis 5: Surfing Time → Intention 0.08 0.67  No 
Hypothesis 6: Trust → Intention 0.06 0.56  No 
Hypothesis 7: Early Adopter → Intention -0.12 -1.28  No 
Hypothesis 8: Peer Influence →Intention 0.11 1.46  No 
Hypothesis 9: Reliable Payment Method → Trust 0.40 4.3 *** 0.16 Yes 
Hypothesis 10: Ease of Use →Usefulness 0.45 4.9 *** 0.20 Yes 
*** P<0.001, ** P<0.01, *P<0.05 
 

There are a number of marketing implications generated from this study. Advertising on newspaper, 
magazines TV and digital channel are suggested to increase brand awareness of Taobao.com. Electronic 
social networks and services such as Facebook, Twitter and YouTube may be incorporated as part of the 
component in designing the Taobao.com to enrich the ease of use and access of online shoppers.  Moreover, 
the webpage design of Taobao.com could be improved to increase the intention for consumers to shop online 
at Taobao.com. Reliable payment on Taobao.com has a positive influence on consumers' trust to shop online 
due to the consumers’ concern about the security of payment. In this connection, Taobao.com may improve 
the secure payment system on Taobao.com in order to increase consumers’ confidence in making purchases. 
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COLLABORATION THROUGH E-PARTICIPATION 
IN PHILIPPINE LEGISLATION 
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ABSTRACT 

There is a growing gap between societies and the government as citizens deem that they and their interests are no longer 
represented in political processes. Nonetheless, new ICTs provide more opportunities for government-to-citizen 
interaction, resulting to developments in e-participation. E-participation is an emerging field that opens up a wide array of 
research opportunities in the Philippine government, one of which is in the area of collaboration. Collaborative activities 
exist in the legislative process of the Philippine Senate, which requires the exchange of information among committee 
members, citizens, and civil society organizations. By studying current e-participation models, theories on participatory 
governance, and ICT tools, this ongoing research project involves the creation of a framework for legislative 
collaboration that may be adopted particularly by the Senate Blue Ribbon Committee.  

KEYWORDS 

e-participation, collaboration, legislation, participatory governance, Philippine government 

1. INTRODUCTION 

There is an essential link between democratic and accountable government and the ability to achieve 
sustained economic and social development. It is the openness, transparency, and equitability that connect 
democratic practices to good governance. OECD’s view of governance in the 21st century (2001) recognizes 
the need for the redistribution of authority within and across governments and communities.  Strengthening 
citizen engagement contributes in developing the quality of democracy and reinforcing civic capacity.  It 
provides the government with a pool of information necessary for decision-making (OECD, 2001).  

The legislative process can be considered as a venue for participation. By integrating citizen and civil 
society inputs in the policy-making process allows the government to effectively respond to citizen’s needs 
and expectations (OECD, 2001). In the Philippines, there is a lack of channels for participation and 
collaboration between the government and the other stakeholders. ICT integration can be considered as a 
possible solution to this challenge. New telecommunications technologies have offered the possibility of 
interaction among widely dispersed citizens across space and time in a fashion that encourages new 
experiments with participation (Howard & Jones, 2004). 

The concept of democracy as a means for people participate in making decisions either directly or 
through electing their representatives and the emergence of new ICTs has brought about an a developing area 
on e-democracy(Sæbø, 2006). E-democracy allows for more direct and active citizen participation in nation-
building efforts by the government. E-participation is an essential part of e-Democracy. E-participation in the 
Philippines generally includes information dissemination, public service delivery, and citizen feedback. 
Consequently, this results to the lack of collaboration between the government and the citizens, which is 
evident in the Philippine legislature. This study therefore aims to look at collaboration activities in the 
processes of the Philippine Senate and the Blue Ribbon Committee and take advantage of e-participation 
models and ICT tools in order to improve both participation and collaboration in legislation. When 
implemented wisely, collaborations can be very powerful and effective mechanisms for social change (Keast 
& Mandell, 2009). 
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2. EXPLORING COLLABORATION IN THE LEGISLATIVE PROCESS 

Due to social change, representative institutions are to decreasing extent able to sum up the interests of the 
general public and link them to the system of government. The growing fragmentation of societies results in 
the fact that either more and more individuals no longer feel represented in the political process or that more 
and more individuals feel that their critical interests are no longer represented (Harding, 2011 and Matthews, 
1994). 

2.1 Participation in Government 

In participatory theory, structured communication, such as collaboration, is stressed as a means for the public 
to participate in the democratic processes of the government. This theory encompasses a representative 
election of citizens who are brought together to deliberate on a specific issue and to reach a decision at the 
end (Zittel & Fuchs, 2007). In collaboration, involved parties are aware of and respond to the issue being 
discussed at hand. Deliberation, at the same time, is considered as part of the collaborative process (Global 
Development Research Center, 2010). In the local cases or evidences of e-Participation exists very minor 
emphasis on active participation, wherein the citizens are involved in a partnership with the government in 
order to provide inputs in the policy-making process. According to Macintosh (2008), this top-down 
perspective allows the citizens to share their own views on the given information by the government, 
specifically those relevant to policies.  

Legislation is a government function where in the citizens’ and civil society’s inputs are significant. In the 
Philippines, the legislations are handled by the Philippine Senate and its various committees (Legislative 
Process – Senate of the Philippines, 2001). The Committee on Accountability of Public Officials, more 
commonly known as the Blue Ribbon Committee, along with its oversight committee (BROOM), particularly 
handles all matters relating to the governance of public officers and employees. Both the Philippine Senate 
and BROOM currently employ face-to-face interaction with particular stakeholders, such as citizens in 
general or representatives from civil society organizations, through public hearings and deliberations. 
However, the physical presence required in the public consultations limits the information gathered to those 
who are present in the assembly. Nevertheless, the two mentioned government structures recognize the 
importance of inputs from other stakeholders relevant to the measure being examined at hand. As a result, the 
national legislature employs Web 2.0 to disseminate information to the public and elicit participation. Both 
the Senate of the Philippines (www.senate.gov.ph) and the House of Representatives (www.congress.gov.ph) 
have websites providing static information about their duties and jurisdictions, the legislative process, as well 
as the latest news on various government legislative activities. Moreover, they allow the public to download 
resolutions, committee reports, and approved bills. 

There is not much participation coming from other stakeholders during the legislative process itself, 
which involves decision-making activities in the case investigations and on the approval of bills. Instead, the 
stakeholders are mostly involved only in providing triggers to start the legislative process. Ultimately, the 
citizens just become recipients and reactors to created legislations. The lack of citizen participation may 
eventually result to disengagement in the government processes (Ekelin, 2007). To improve the outcomes of 
the legislative process in the country, solicitation of inputs from various stakeholders including civil society 
organizations, non-government organizations, and the general public should be strengthened. In the existing 
process, however, citizens are generally just “represented” by the elected officials. Although Web 2.0 tools 
and e-participation systems are already being used in the Philippine legislature, they are not mainly used for 
collaborative purposes, but rather as a channel for information dissemination and citizen feedback. 
Accessible, reliable and valid information is a necessary condition for democracy, but it is not enough for 
democratization (Hacker & van Dijk, cited by Ekelin, 2007).  

These concerns on collaboration and e-participation lead to the main research questions: “How can 
participation facilitate collaboration in the legislative process?” “How can ICT be utilized to support 
participation?” The proponent wants to investigate the different aspects of e-participation and how they can 
be customized to provide a venue for interaction among the process stakeholders.  
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2.2 Developing an E-participation Framework for the Collaborative Process 

 

Figure 1. Conceptual framework 

The proposed conceptual framework illustrates the different elements that will be considered in coming up 
with the research output (refer to Figure 1), in order to address the stated research questions and problems. 
The resulting e-Participation framework considers the different steps in the process of the Blue Ribbon 
Committee (BROOM) as well as those in the legislative process of the Philippine Senate. Particular steps 
which are venues for citizen participation and collaboration will be the main context when studying the 
following elements: democratic theories and participatory governance, e-participation models, ICT tools, 
collaboration issues, and user requirements. 

The concept of participatory governance is anchored on the belief that citizen participation should not be 
limited to the election of government representatives. According to Zittel and Fuchs (2007), participatory 
theory envisions citizens who engage into political decision-making in great numbers and who share a sense 
of collective responsibility. Aside from participatory governance concepts, it is also important to look at 
contemporary democratic theories. These concepts provide a foundation in justifying the need for 
participation and collaboration in the legislative processes as these processes involve decision-making 
activities based on inputs from government representatives and citizens. 

E-participation models will also be considered as they may show different communication activities 
between the government and citizens as well as what information is disseminated to or gathered from the 
public. Macintosh’s (2008) and OECD’s (2001) e-participation model in particular shows the different levels 
of e-participation and the corresponding activities in each level. A match should be identified between the 
collaboration areas in the legislative process and the different activities in e-participation that may involve 
collaboration or those that may serve as springboard for collaboration. 

Next, the proponent also will look at the existing ICT tools already being used by BROOM and the 
Philippine Senate. The tools will be examined if they allow participation and/or facilitate collaboration 
among the process stakeholders. Fichter (2005) suggests that technology should be considered as a 
supporting tool for collaboration, the use of which depends on the goal of the group. Both synchronous and 
asynchronous collaboration tools are widely available for use: e-mail and mailing lists, forums, discussion 
boards, bulletin board systems, instant messaging, groupware, portals, blogs, and wikis. 

Online collaboration issues should also be considered in coming up with the e-participation framework. 
Pertinent challenges when setting up an online exchange of information include trust and security, managing 
conflict and consensus, and cultural diversity. “Trust in any organization is critical because it enables 
individuals the ability to collaborate with one another” (Salerno & Young, 2009). Moderation and facilitation 
of group dynamics and discussions is also important to consider in an online community. Constant interaction 
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between the members of the community is a positive indicator in a virtual community (European Journal of 
ePractice, 2009). 

In order to address the online collaboration issues, corresponding collaboration theories and principles 
must be considered as well. Online collaboration processes such as reflection and discourse and models such 
as the community of inquiry (Garrison, 2006) can be seen as applicable to e-Participation. Various online 
collaboration elements (Fichter, 2005) can be further analyzed in relation to other principles, such as that of 
social networking, and determine how interactivities can be used in order to foster a constructive 
environment in the virtual governance community. 

Lastly, the development of the e-participation framework requires the review of the existing user 
requirements, such as information requirements and stakeholder roles. Since governance is the process of 
decision-making and the process by which decisions are implemented, an analysis of governance focuses on 
the formal and informal actors involved in decision-making. According to UNESCAP (2011), it is also 
significant to consider how the decisions made are currently being implemented, including the various formal 
and informal structures that have been set in place to arrive at and implement the decision. 

2.3 Research Design 

This research on the legislative collaboration considers participation as social phenomenon. This study can be 
considered as social research as it attempts to examine the society’s attitudes, assumptions, beliefs, and 
emerging trends with regards to the use of ICT for collaboration between the citizens and the government in 
the legislative process. The structuration theory is used in this research as a tool for social analysis. In 
relation to this theory, this research looks at the existing social structure, in terms of participation and 
collaboration, in the legislative process. Participation and collaboration in this context are distinguished from 
other organizations as different rules, policies, and activities are implemented by the Philippine Senate. 
Gidden’s definition of the structuration theory has been extended to involve the role of technology in an 
organization’s functions and operations (Pozzebon & Pinsonneault, 2005). The theory, thus allows the 
proponent to examine how e-participation would work in the said processes, including the identification of 
the role of ICT in providing a venue for collaboration among the different stakeholders or process actors. 

The study will specifically involve the use of a qualitative research methodology. This research takes 
advantage of the strength of qualitative research in its ability to provide complex textual descriptions of how 
people experience a given research issue. In this case, the research issue is participation and collaboration in 
the legislative and BROOM processes. This research will particularly use the normative and deductive 
approach. The output of this research on legislative collaboration aims to provide an e-participation 
framework that could be used as a guide to improve the existing processes. Moreover, the general concept to 
be examined is e-participation and its application context would be the in the processes of the Philippine 
Senate and the Blue Ribbon Committee.  

Such qualitative methods are observed in the collection and analysis of data in this research. Data 
collection methods will include observations, interviews, and document collection. To analyze the gathered 
information, this research will use the Soft Systems Methodology and case study. The Soft Systems 
Methodology allows for a comparison between models of the existing situation in the environment and a 
proposed model of an alternative scenario. This approach provides a better research perspective on the 
present state of collaboration in the legislative and BROOM processes and provides ideas for improvement. 
The case study will comprise a narrative of the outputs in the Soft Systems Methodology. In this research, the 
proponent will consider participation and collaboration as the social units being observed. Specifically, the 
case study will involve the examination of e-participation as the contemporary phenomenon in the real-life 
context of the legislative and BROOM process. The case study will include the use of the initial e-
participation framework with the identified stakeholders in the legislative and BROOM processes. 

3. CONCLUSION 

In the local cases or evidences of e-Participation exists very minor emphasis on active participation, wherein 
the citizens are involved in a partnership with the government in order to provide inputs in the policy-making 
process. It is true that the citizens are able to voice out their complaints, provide suggestions, and raise other 
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concerns. However, how such concerns are addressed and deliberated upon is not reflected in the respective 
technologies that were used in the government. Additionally, in active participation, the government should 
recognize the role of citizens in influencing how a certain policy is discussed and deliberated. 

The Philippine government recognizes the benefits of integrating ICT into governance activities as it has 
existing systems development projects in both its local and national agencies. This research study would 
provide a substantial contribution to the exploration of participatory governance in the Philippines, 
particularly in legislation. With the Filipinos placing much importance on democracy, a greater appreciation 
for ICT tools can be developed by realizing their purpose in the interactions between the government and 
citizens. The probe in this area in e-participation and e-democracy will eventually enable the government to 
use ICT in reengineering other processes, in such a way that more citizen interaction will be involved. The 
study may provide a general idea on how direction and operation of political systems can be done through 
technology. With the increasing number of e-democracy initiatives in the country, this study will be of 
significant input for policy-makers, researchers, and practitioners as the collaborative nature of e-
participation is examined. 
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ABSTRACT 

Our current society is evolving fast towards a digitalized society. However, this evolution also has its repercussions. Not 
all members of society are able to benefit from ICT applications to increase the quality of their daily life, resulting in 
digital divides. There are two types of digital divide: the divide of first level is a material matter: the absence of physical 
access to a computer or the internet. The digital divide of the second level includes the social imbalance created by 
differences in acquired computer skills. The current policy in Flanders focuses on improving the physical access to ICT 
but lack an approach to overcome the second-level digital divide. A literature study was undertaken to map the dynamics 
and complexity of the second-level digital divide. At the same time, possible measures that may bridge the digital divide 
were investigated. The outcome of the project is a set of policy recommendations to promote digital inclusion and to 
reduce the social imbalance due to digital illiteracy. 

KEYWORDS 
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1. INTRODUCTION 

During the last decade it has become clear that the traditional notion of the digital divide – people with access 
versus people without access – can no longer be applied today. Digital exclusion mechanisms come to the 
fore at many other levels like usage, motivation and digital skills. Merely giving access to ICT does not 
automatically lead to usage or a meaningful and advantageous use of ICT. Moreover, providing access alone 
is not enough to increase the attainment level of digital skills. Instead, many other elements influence the 
take-up and use of ICT. Social networks often give the necessary technical and emotional support. The 
context of use becomes more important because it gives information about the significance and value of 
usage within users’ daily routines. It hereby shows whether exclusion mechanisms come into play or not. The 
digital divide in its’ current form appears to be highly complex and multifaceted.  

As a consequence different question arise. In what way should the notion of the digital divide be 
reconsidered? What aspects have become more or less important? What does this imply for future research, 
policy and civil society? Do government and civil society undertake actions that are in line with the current 
complexities and changes of today’s digital divide? In Flanders there is no top-down digital inclusion policy. 
This has resulted in a highly scattered field of approaches to the implementation of digital inclusion, both by 
government and civil society. At the same time, policy stakeholders are left unaware of the scope, 
effectiveness and sustainability of these approaches. This study was launched to 1) get a comprehensive view 
on the evolution of the digital divide; 2) analyze the approach of existing digital inclusion initiatives; and 3) 
identify current barriers and generate policy recommendations to overcome these barriers.  

The literature review focuses on recent theoretical approaches to digital exclusion and examines what 
changes took place regarding the notion of the digital divide and why these changes occurred. It also explores 
which new elements should be taken into account to explain and counter digital exclusion. Special attention 
is given to non-traditional aspects like the importance of social networks and the role of lifestyles and life 
stages. Next, a meaningful inventory of existing digital inclusion initiatives was made. By way of an online 
questionnaire nearly 400 initiatives were mapped and analyzed according to 1) their modus operandi – e.g. 
number of computers, target groups, type of courses; 2) their pedagogical approach – e.g. group size, type of 
coaching, learning materials, demand or supply driven approach; and 3) their sustainability – e.g. financing 
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mechanisms, embedding in other organizations, collaboration with local authorities. Finally, a threefold 
brainstorm session with representatives of various organizations was organized. During the brainstorm 
participants worked towards 1) the identification of problems related to the implementation of digital 
inclusion projects; and 2) in-depth discussion about appropriate solutions and suitable policy 
recommendations. 

2. DIGITAL INCLUSION: A NEW APPROACH  

The literature review shows that a new approach to digital exclusion is needed. The use of the term digital 
divide is misleading. It reflects a dual subdivision between access and no access or usage and no usage. But 
as van Dijk (1999) states “access and use should rather be expressed as a stretching of the whole spectrum 
of positions across populations.” People are no longer either off- or online but access and use ICT in various 
ways. As such it would be better to replace digital divide by a more suited terminology. We put forward the 
notion of digital inclusion. Its positive connotation reflects the need to identify digital exclusion mechanisms 
and in addition, strive for social inclusion. In this regard the complexity and multidimensional character of 
digital exclusion and inclusion should be taken into account. This means that more traditional barriers – e.g. 
access, motivation, usage and skills – are to be examined in a more profound way. Future research needs to 
focus on examining the relation between usage differences and exclusion mechanisms. Measuring the 
diversity, intensity and frequency in a quantitative way should not be the only way to look at usage. The 
context of use, meaning the quality of access, the autonomy of use, the online experiences and interests of 
users and the significance of use should also be examined. Likewise, non-traditional aspects – e.g. social 
networks, lifestyles and life changes – need to be considered. The measurement of digital skills needs to be 
updated. Merely counting the number of applications people use or the number of tasks people are able to 
perform does not reflect the complexity of the notion of digital skills. Operational, formal, informational and 
strategic skills are to be taken into account. A new measurement system needs to be developed by which the 
effective skills level is assessed via real-life experiments.  

It is expected that access, motivation and informational and strategic skills will become structural 
problems in the nearby future. Policy intervention is needed with regards to each issue. Material access 
remains problematic for underprivileged groups due to a lack of financial means in relation to the high cost of 
ICT. Policy should focus on implementing a social Internet rate. Though exact figures on the situation in 
Flanders are unavailable, it is expected that lack of motivation is a structural problem. A vast percentage of 
individuals willingly reject the use of ICT, in spite of home access and elaborated digital skills. Research 
should examine this lack of motivation in relation to the context of use and the significance of this (non-) use 
within the daily routines of these non-users. Digital skills are lacking across the Flemish population as a 
whole. Elderly people often lack the necessary button knowledge. (Cfr. operational and formal skills) Young 
people, though often considered as 100% digitally skilled, have problems with finding information, critically 
evaluating and using this information to their benefit. (Cfr. informational and strategic skills) Operational and 
formal skills can easily be learned by way of trial and error. Informational and strategic skills imply the 
development of a critical attitude and the ability to apply new knowledge for one’s personal benefit. These 
skills are more difficult to acquire and demand for intervention by (in-) formal education. Education policy 
needs integrate the attainment of digital skills in the curricula of all youngsters.  

3. THE IMPLEMENTATION OF DIGITAL INCLUSION  

The inventory shows that organizations have developed a well suited and well working approach to digital 
inclusion. The majority of the initiatives clearly act beyond access. Out of 367 initiatives 48% has 
implemented a public computer space accompanied by an extended offer in training opportunities and 38% 
focuses on the sole delivery of training opportunities. Moreover, in 91% of the public computer spaces 
coaches are present to assist visitors. Most training opportunities – 87% – focus on computer and Internet 
skills. Nearly all initiatives, namely 87%, are entirely public. In 60% additional efforts are made to reach 
specific target groups of which 38% focuses on disadvantaged groups. Especially with regards to 
disadvantaged groups and elderly people the current approach is successful. Most initiatives are embedded in 
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existing social and other socio-cultural organizations. This means that there is no need for target groups to 
transcend non-familiar boundaries or make additional efforts to engage in the use of ICT or an ICT-course. 
This approach neutralizes issues like a lack of motivation, low self-esteem or a lack of confidence. The 
nearly 1 to 1 coaching creates an atmosphere of trust and confidentiality. This is confirmed by the use of a 
specific pedagogical approach. Most initiatives are very small, also work in small groups of no more than 5-6 
people, and use a very slow learning pace and a step-by-step approach based on custom made learning 
materials. Special attention is given to the use of an easy-going and comprehensible language. They mainly 
work demand driven, meaning that visitors indicate what they wish to learn next. In this way visitors are 
more motivated to succeed or apply what they have learned afterwards. The two primary goals of initiatives 
are to create positive learning experiences and to incite people to use ICT and improve their digital skills. 

4. INTERMEDIARIES AND DIGITAL INCLUSION/ BOTTLENECKS 
AND BARRIERRS 

The brainstorm reveals that initiatives encounter four major difficulties: 1) Maintenance of the Computer 
Park; 2) Transition of participants to Follow-Up courses; 3) Availability and pedagogical support for 
coaches; and 4) Development of demand driven learning methods and materials. On each level policy 
intervention is needed to ensure the sustainability and future development of existing initiatives.  

Concerning the maintenance of the Computer Park in-house IT-knowledge is lacking. Organizations do 
not succeed in updating and protecting their computers against viruses and spam because they do not have 
personnel with sufficient IT-skills. Hiring professional IT-ers is too expensive. In order to obtain some 
degree of control and security downloading software, music, games or other applications is forbidden in 50% 
of the public computer spaces. Another barrier is brought about by the constant obligation to update, upgrade 
or renew Operating Systems and software. Licensing, and more in particular, the transferability of licenses 
across the computer park is difficult. As a solution, Flemish organizations call for the foundation of an 
umbrella organization in order to organize a mobile and online helpdesk. 

The problems regarding the transition of participants to Follow-Up courses is marked by a lack of data on 
1) the knowledge level of participants; 2) the focus and availability of follow-up courses; and 3) the learning 
trajectory of participants. Organizations do not agree on how to address this issue. The idea of a lifelong 
portfolio was brought forward. But organizations working with disadvantaged groups, like people in poverty 
or (illegal) migrants consider mapping, measuring and analyzing the skills level of participants unfeasible 
and too invasive. They are convinced that it will lead to additional mechanisms of exclusion because people 
with limited learning capabilities will lack the necessary confidence and skills to participate and will, at the 
end, disengage. Also, what would need to be measured and mapped? Being able to use Facebook? Or 
knowing how to use a mouse? Several organisation believe that the whole spectrum of possible applications 
and skills is too divers to be measured.  

The barriers regarding the availability and pedagogical support at the level of coaching are more complex. 
Volunteers, professional teachers or the organisation’s own personnel are responsible for the coaching in 
public computer spaces. Each of these types has their own particular shortcomings. Professional teachers 
have the necessary pedagogical skills but are in most cases unaware of the real-life difficulties of 
impoverished groups. Also, most organizations do not have the financial means to work with professional 
coaches. They are obliged to work with volunteers or their own personnel. When working with volunteers, 
availability becomes an issue as they often disengage. Though volunteers are more close to the target groups 
they often lack the necessary pedagogical skills to incite these groups to learn. The employees of the 
organization itself, for example librarians, youth workers or social workers often show a negative attitude 
towards ICT and/or lack the necessary digital skills. This makes them less able to motivate and incite others 
to use ICT and improve their digital skills. Altogether, the study reveals that all coaches are in need of 
additional Train The Trainer courses. But none of the existing initiatives is able to provide these Train The 
Trainer courses at a large scale due to a lack of financial means. The rapid development of the Internet adds 
another barrier. How can coaches keep themselves up-to-date with the continuous submergence of new(er) 
applications and the progressive evolution of the Internet? The same applies for the development of custom 
made learning materials. How can these be kept up-to-date and how can the exchange of knowledge between 
organizations be stimulated? As a solution, organizations call for the foundation of an umbrella organization 
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to implement these Train The Trainer courses and at the same time enhance the exchange of knowledge, best 
practices and learning materials. From a policy perspective organizations state that it is absolutely necessary 
to integrate the use of ICT into the existing curricula of librarians, social workers or youth workers, as they 
are most likely to function as an intermediary for digital inclusion policy afterwards. 

5. CONCLUSION: TOWARDS ADDITIONAL POLICY INTERVENTIONS 

The foundation of an umbrella organization is crucial for the future development and sustainability of 
existing initiatives. Such an organization should implement Train The Trainer courses at a large scale, and at 
the same time enhance and stimulate the exchange of best practices and learning materials. It could and 
should also function as the point of reference for policymakers interested in digital inclusion and for the 
organizations themselves. In this way communication and collaboration amongst organizations and policy 
stakeholders can be stimulated. This umbrella organization should also develop and implement a mobile and 
fixed help-desk service to assist initiatives with the technical difficulties they encounter.  

Furthermore, there is a stringent need to develop an all-round approach to digital inclusion. Instead of 
working within one’s particular field of competence, all policy stakeholders should work together on a policy 
approach that is in line with the current complexity and multidimensional character of digital inclusion. To 
ensure the quality of digital inclusion initiatives policy stakeholders should work on a clear-cut 
conceptualization of a public computer space and establish minimum requirements regarding modus 
operandi, pedagogical approach and collaboration.  

From a policy perspective, it is important to consider digital inclusion policy beyond disadvantaged 
groups and not loose sight on difficulties experienced by advantageous groups like young people or middle 
class citizens. Therefore, it should be integrated in a broader and more general information society policy. 
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ABSTRACT 

Educational Knowledge Service System is a new educational service system with reliable and massive data storage, 
convenient web services and huge computing abilities. Design and development of educational knowledge service system 
to support Educational Informationization is an area of concern in the field of education system in cloud computing 
environment. This paper introduces concepts and structure of open cloud system Eucalyptus and proposes a new model of 
educational knowledge service system based on the Eucalyptus. The experiments show that this model has a better 
performance. 
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1. INTRODUCTION 

The purpose of educational knowledge service is to support learners’ knowledge storage and knowledge 
usage anywhere anytime. Using different kinds of networks (Internet, broadcast net, satellite net, cable net, 
mobile net, etc.) as the information infrastructure, educational knowledge service is trying to reform the 
classic educational model by means of computer, network and multimedia information technology. It is a 
new model of educational service[4]. This model is based on the standard system of educational resource 
integration and educational resource service quality monitoring. It provides knowledge service through the 
service center and has a standard inner management and outer monitoring mechanism.  

As we know, the present educational services still have some problems including uneven distribution of 
educational knowledge services [3] and high cost of educational knowledge update. At the same time, with the 
increasing of users, the requirement of educational knowledge service system’s computing and storage ability 
is higher.  

Acquiring knowledge fast and accurately in numerous data needs a computer which has a large memory 
space and superior computing ability, Cloud Computing[7] can meets the requirement. Cloud computing is a 
model for enabling convenient, on-demand network access to a shared pool of configurable computing 
resources (e.g. networks, servers, storage, applications, and services) that can be rapidly provisioned and 
released with minimal management effort or service provider interaction[6]. Eucalyptus is an open software 
platform for the implementation of cloud computing. Educational knowledge service that based on 
Eucalyptus can not only achieve the efficient computing and massive storage but also save investment and 
simplify complicated setup and administration. 

2. EUCALYPTUS SYSTEM 

Eucalyptus (Elastic Utility Computing Architecture for Linking Your Programs To Useful Systems) is an 
open source software infrastructure to realize the elastic utility computing clouds through computing clusters 
or workstation clusters [5]. The architecture of the EUCALYPTUS system is simple, flexible and modular. 
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The system allows users to start, control, access, and terminate entire virtual machines using an emulation of 
Amazon EC2’s SOAP and Query interfaces [1].  

Eucalyptus has five high-level components, each with its own Web-service interface. The five 
components are Cloud Controller (CLC), Cluster Controller (CC), Node Controller (NC), Storage Controller 
(SC) and Walrus. 

1. Cloud Controller (CLC): the entry-point into the cloud for users and administrators. It queries node 
managers for information about resources, makes high-level scheduling decisions, and implements them by 
making requests to group managers. 

2. Cluster Controller (CC): responsible for gathering state information from its collection of NCs, 
scheduling incoming VM instance execution requests to individual NCs, and managing the configuration of 
public and private instance networks. 
3. Node Controller (NC): the component that executes on the physical resources that host VM instances and 
is responsible for instance startup, inspection, shutdown, and cleanup. There are typically many NCs in a 
Eucalyptus installation, but only one NC needs to execute per physical machine, since a single NC can 
manage multiple virtual machine instances on a single machine. 

4. Storage Controller (SC): implements block-accessed network storage (Amazon Elastic Block Storage – 
EBS) and is capable of interfacing with various storage systems. 

5. Walrus: allows users to store persistent data, organized as eventually-consistent buckets and objects. It 
allows users to create, delete, list buckets, put, get, delete objects, and set access to control policies. Walrus is 
interface compatible with Amazon’s S3, and supports the Amazon Machine Image image-management 
interface, thus providing a mechanism for storing and accessing both the virtual machine images and 
userdata[2]. 

  

Figure 1. Model of educational knowledge service system based on Eucalyptus 

3. MODEL OF EDUCATIONAL KNOWLEDGE SERVICE SYSTEM 
BASED ON EUCALYPTUS 

3.1 Model of Educational Knowledge Service System 

The educational knowledge service system allows the learners to store knowledge into such a knowledge 
system anywhere anytime (e.g. a solution to a specific problem) and to seek for a solution to a problem by 
way of the staged knowledge service system. The system supplies for the users a convenient, accurate and 
intelligent knowledge service with its integration of all kinds of knowledge.  

The model of educational knowledge service system is composed of four modules: the interface module, 
the search engine module, the processing and analyzing module, and the storage layer module. 

(1) Interface module of the education knowledge. Such a module provides users with a good service 
interface by carrying out two functions: firstly, cater to the users’inquiries for retrieval by sending their 
inquiries for retrieval to the search engine; secondly, show the knowledge to users searched through the 
computer. 

(2) Search engine module of the education knowledge. It is used to trace the information stored in 
personal computers and on internet. When a user inputs a search term, usually a keyword or phrase, the 
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search engine will scan the computer and internet, or analyse the index of their data, then response in the 
form of the Internet website, the files of the PC or the list of documents. After receiving the inquiries for 
retrieval sent via the interface module of the education knowledge, the search engine of the education 
knowledge, via the processing & analyzing module of the education knowledge, will analyze and compute 
the enquiries for retrieval, then carry out the action of positioning in the layer for storage of the education 
knowledge based on the results of analysis and computation. 

(3) Processing and analyzing module of the education knowledge. Such a module is responsible for the 
analysis of the procession of knowledge, which is suitable for users’ management of knowledge. It carries out 
two functions: integration and management of knowledge. Knowledge integration is to compute the 
relevancy and dispel the redundancy. Commuting the relevancy is to make a judgment on the category of 
knowledge to find out the right knowledge in categories needed by users. Dispelling the redundancy is to 
avoid the repeated storage of any piece of knowledge in the same knowledge library.  

(4) Module of the storage of the education knowledge. This Module is in the database server end, which 
is responsible for receiving the operation inquiries from the system and carrying out the ontological modeling 
of the original data [8]. 

3.2 Model of Educational Knowledge Service System Based on Eucalyptus 

The model of education knowledge service system based on Eucalyptus will improve speed and quality of 
education knowledge services and increase storage space. The model is shown in Figure 2: 
 

 

Figure 2. Model of educational knowledge service system based on Eucalyptus 

Educational knowledge service interface using cloud management platform can not only send relevant 
service request to internal cloud, but also send service request to the external cloud. Therefore, it can increase 
the search scope of education knowledge, improve education knowledge utilization and application scope. In 
addition, the virtual machine, memory, and user groups can be better managed, for education knowledge 
service provides a better management and a good user interface which support users to conveniently search 
interested education knowledge or upload useful education knowledge. 

Depending on their request, the service system can be divided into two kinds of situations. The first case, 
users need to access valuable education knowledge or research methods. User submits search request in the 
educational knowledge service interface, and this request is sent to educational knowledge processing and 
analyzing module or educational knowledge search engine module. If the request is specific, it can be 
searched and scanned directly through the search engine on the Internet, education knowledge, memory 
modules and external cloud. If the request is vague, we need to calculate correlation and redundancy 
elimination, get standard request, then do the related searching. There will require fast and accurate 
computing in the process of searching, scanning and processing. At this point the computing request is send 
to the CLC, taking advantage of CLC’s efficient computing and load balancing, computing tasks are 
reasonably assigned to different clusters of CC, then CC assigned the task to capable and free NC, at last, the 
results returned to the request sender. 
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The second case, the user uploads a valuable educational knowledge or research methods. Users submit 
uploading requests in the educational knowledge service interface, this request is sent to educational 
knowledge processing and analyzing module, through knowledge integration and knowledge organization, 
the uploading knowledge is standardized treatment.(If need to quickly computing, the request is sent to the 
CLC and return the result) And then send the storage request to the educational knowledge memory module, 
memory module reasonably manage SC using Walrus, increasing the storage space ,and also more efficient 
using of storage space. 

3.3 Performance Comparison 

In order to better demonstrate the performance of Eucalyptus, the experiments are done. We have installed 
Eucalyptus on a small research Linux cluster as a “public cloud”. Our “public cloud” comprises 7 compute 
nodes and one head-node. The compute nodes are on an isolated network, while the front-end is publicly 
accessible. Each system has two Intel Xeon 3.2GHz processors, 3GB of RAM and approximately 40GB of 
available disk. We are running a single CLC on the front-end, a single CC on the front-end, and one NC per 
compute node. 

 

Figure 3. Model of educational knowledge service system based on Eucalyptus 

 

Figure 4. Model of educational knowledge service system based on Eucalyptus 

In order to compare the performance characteristics of Eucalyptus Public Cloud (EPC) and Amazon EC2,   
the throughput is tested by the way of measuring the time from the beginning to the end in one and more 
instances. The test results are showed in figure 3 and figure 4, in the figures each data point represents the 
percentage (Y axis) of instance creation trials that took at least the number of seconds denoted at the point’s 
corresponding position on the X axis. 

Notice that for both cases (one and eight concurrent instance creation trials), the time to achieve a 
percentage in the EPC case are shorter than in the EC2 case before the instance creation trials finished. For 
example, 98 percent of the eight concurrent instance creation trials completed in less than 25 seconds within 
EPC, while only 80 percent completed in less than 25 seconds within EC2. For the one instance case, the 
difference is even more striking, when 98 percent (on 17 seconds) of the trials completing within the EPC 
and only 30 percent completing within EC2. This result indicates that the Eucalyptus implementation is 
relatively efficient, can efficiently complete the creation, run and terminate of an instance. 
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4. CONCLUSION 

With the rapid development of cloud computing, Eucalyptus system has been integrated into the Linux 
distribution Ubuntu 9.10. The application of Eucalyptus system will be more extensive, educational 
knowledge service can get more extensive search space, fast searching speed and higher searching accuracy. 
With the advantage of Eucalyptus, educational knowledge service system will become perfect, and provide 
more effective service assurance for users. 
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ABSTRACT 

Distributed system in order to effectively use each node of the resource allocation, collaborative computing tasks carried 
out, need to rely on a machine placed on coordination between the various nodes, to ensure some consistency of 
operation and configuration information. Consumption costs of the coordination mechanism with distributed systems 
tend to increase in the number of nodes and rise with inadequate coordination mechanism so the number of nodes in the 
system up to a certain extent, due to the high cost of coordination mechanisms, resulting in the new system node can be 
brought by the marginal benefit is low, affecting the size of the system amplification.  
This paper presents a topology of logic Borg-Tree, and the establishment of this topology on the fast coordination 
mechanism Locutus. It uses Peer to Peer technical concepts, the overall coordination of information transmission process, 
as much as possible to coordinate the implementation of operations assigned to each node, each node in order to reduce 
idle time of the way, significantly increasing the efficiency of the mechanism. We hope this technology could improve 
the development of distributed system load capacity. 

KEYWORDS 

Distributed Systems, Distributed coordination mechanism, Paxos, Chubby. 

1. INTRODUCTION 

Considering with development of large software systems, there are many challenges to satisfy demands of the 
users such like huge amount of connections, data storage, indexing, and searching. For example, if we choose 
the supercomputer solution, building and maintenance costs would be the problem. Therefore, distribute 
system structured with large number of low-end servers is the mostly chosen to solve this kind of project. 

Although the distributed system solution costs less than other solutions, however, there is a new problem 
integrating and distributing the resource between large numbers of machines efficiently. To make the system 
work correctly and reliably, we need to design a set of rule to coordinate between each machine.[3] 

For other case, because of supporting large user, we need to duplicate and distribute data to the server 
cluster. In order to ensure consistency of all copies of server data, we also need the coordination mechanism 
above. Because of the requirement of massive data duplication, efficient of the coordination mechanism 
would strongly affect the distributed system.[2] 

This paper presents a custom topology logical rule, and by its operating characteristics to develop a 
distributed peer to peer technology-based system coordination mechanisms to support large-scale distributed 
cluster system was established. 

2. RELATED WORK - APACHE ZOOKEEPER 

Zookeeper is a provider of configuration settings, naming services, and group synchronization mechanism for 
centralized services to Fast Paxos algorithm as the main basis for the open-source technologies, currently 
maintained by the Apache. Zookeeper of the services are widely used in a variety of distributed applications 
which include the same Apache HBase maintained by the Apache and Apache Solr other plans. [5] 

Zookeeper operation can be roughly divided into two roles - leader and follower. 
The initial operation of this system, first it need to start with certain percentage of nodes and elect a 

Leader by Paxos algorithm. After election of the leader of the push to complete, the future demand when the 
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nodes have an agreement, the agreement must deal with each node, after passing to the Leader, the Leader 
published one by one to each follower. 

Summing up the above process, Zookeeper behavior in dealing with information transfer, the main 
operating elements are nodes in the Leader, the Leader in the overall coordination mechanism in the node 
will consume more of the connection resource request or agreement in a large number of large data files pass, 
especially when the system is easy to reduce overall operational efficiency. The point is the major 
shortcomings of the operation Zookeeper. 

3. LOCUTUS – FAST COORDINATION SERVICE 

To overcome the shortcomings of the Zookeeper solutions proposed in this paper contains the topology of a 
custom logic and a set of algorithms expect the rapid co-ordination mechanism to replace it. Algorithm 
detailed in the following specifications and details of the process. 

3.1 Borg-Tree Topology 

Coordination mechanism in which each data can be regarded as a proposal to add a Peer to Peer (P2P) 
environment to share files, and our goal is as fast as possible to pass the file to each node. In this context, we 
would hold a complete list of nodes, and initiate a data transmission node; the other hand, in order to quickly 
meet the data transmission, all nodes in the obtained information, should immediately require the same files 
found nodes and has not been met, and immediately pass it, this behavior will continue until all nodes keep 
this file for necessary. Borg-Tree is the premise of these conditions created by the topology, to assist in data 
transfer strategy formulation process. 

3.1.1 Construction of Borg-Tree 

Before the establishment of Borg-Tree, first we must create the list of existing nodes. The data in Table 1, for 
example, the distributed system, a total of 16 nodes, this list of combinations L = {A, B, C, D, E, F, G, H, I, 
J, K, L, M, N, O, P}, and it could be strutted like figure 1: 
 

 

Figure 1. The time layer of Borg-Tree 

In the proposed coordination mechanism, the time hierarchy is represented by the sequence of nodes to 
obtain the relationship information; in the mechanism to operate in the state, at the same time the nodes will 
also be stratified to obtain information text; and time stratification, the upper node to obtain information 
earlier than the time will be lower nodes. 

Time after the completion of stratification can begin to establish the actual structure of Borg-Tree. Let's 
take out time level t = 0 node A, so that the root of the tree. 

And each Borg-Tree build process can be invert the order of elements in the whole collection, during the 
same operation flow can be generated against the Borg-Tree, in the structure, can reverse the original Borg-
Tree data transfer behavior, so the command can reverse or cancel blocking mechanism. The case according 
to the above example, set against the Borg-Tree node order LR = {P, O, N, M, L, K, J, I, H, G, F, E, D, C, B, 
A} 
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3.1.2 The Features of Borg-Tree 

The sum of the build process, we can describe the Borg-Tree according to their finishing characteristics. First 
time in the highest layer L, Borg-Tree, if its node number 2L, then the Borg-Tree of each layer will be the 
time of stratification must be filled; we will call it Full Borg-Tree. The maximum time for each layer L also 
on behalf of complete data nodes at all times required passing the time consuming cost. And if each node in 
accordance with the order of 1 ~ N number, you can get the time level n nodes: 

tn = log 2n 
(1) 

In this case, assume that each data transfer time required to consume a fixed x, node n can be introduced 
to obtain data points in time: 

Rn = tn * x 
(2) 

Also for the Full Borg-Tree features at the same time level node, the child must have the same number of 
nodes, and the time level k nodes, the more time the child nodes of the sub-layer k +1 nodes more than 1, it 
can be deduced: 

childrenOf(Ln) = childrenOf(Ln-1) + 1 
(3) 

Each time level and the number of nodes contained C (Ln) was 

 
(4) 

The highest levels of L time Borg-Tree contains the total number of nodes: 

 
(5) 

 
Sum of the above characteristics, we can derive them in the Borg-Tree, the node n i of the sub-nodes: 

 
(6) 

And the parent node n: 

 
(7) 

3.2 Locutus 

During the information transferring, transferred data will included a unique and increasing coordination 
number. Each node in the information received, simply according to topology, group sequence data can be 
handed their child nodes, and when the received data without child nodes. Every node will send this 
information to original source for inspection. After all data have been received and verified, we can declare 
that the coordination phase. To maintain a Borg-Tree, we have two kinds of events to reactive.  

3.2.1 Structural Maintenance 

Queen crash: At the beginning of system operation, we will conduct a selection for a Queen and several 
alternate nodes. If the Queen Node crash, other alternative node will elect a new Queen Node soon. 

Drone crash: When the Drone crashed or loss of connection, The Queen Node will put the node in a 
watch list, and remove the node from node list. The nodes would be add to the node list again after restarting. 

Drone add, remove, or update: new nodes can be operated by the Queen active or passive acceptance of a 
new node to join the proposal. The former Queen will directly end the nodes on the node list and sends a 
node contains the number of new instructions. This will contact the new node object, the relevant information 
forwarded to the Queen requesting review by the follow-up processes with the former. 
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3.2.2 Coordinated 

In the process of coordination, information must first connect to the Queen sponsors to confirm the existence 
of any structural maintenance events pending, or there is ongoing and not complete the protocol. 

After the above examination is required by the node to confirm that the Queen was launched by the node 
exists in the current node list, if not, then the first event for new process nodes; if there is permission to test 
whether they have initiated, with the number allotted execution and begin transmission process. 

4. COMPARE WITH ZOOKEEPER 

Consider with Zookeeper structure, because of all the transport mechanisms are concentrated in the nodes in 
the Leader, so the overall co-ordination mechanisms operating costs will be presented with the growth of the 
number of nodes increase. Therefore, we can evaluate the Zookeeper n nodes in a distributed system, the 
coordination mechanism in operation, the time complexity is: 

 
(8) 

The order of the preceding description of our labor can be turned into Locutus, under the overall 
operation of the process shown in Figure 2: 
 

 

Figure 2. The process of Locutus 

As Locutus the operating mechanism of the coordination process combines the characteristics of P2P 
technology, the process of coordination in efforts to reduce the sum of each node in the system idle time, was 
able to effectively enhance its operational efficiency. N nodes in a distributed system, Locutus time 
complexity: 

 
(9) 

At the same time in the study [1] verified the content also pointed out that Zookeeper mechanism used 
Master - Slave communications infrastructure, resulting in the process of coordination mechanisms Leader 
overburdened affect efficiency, and therefore does not apply to multi-node distributed file system operation 
or development. 

5. CONCLUSION 

This paper presents a fast-oriented distributed coordination mechanism to combine the advantages of P2P 
technology, each system node by the full application of the connection resources, significantly increasing the 
operational efficiency of the overall coordination mechanism. In the current distributed computing systems, 
most of the open-source technologies rely on Apache Zookeeper as the coordination mechanism, enhance the 
performance of the node to expand on the likely bottlenecks. So we hope by the development of this 
coordination mechanism can help us in the future in the field of distributed computing system development 
and application. 

The proposed coordination mechanism is established quickly grasp all the nodes in the operation of the 
premise of the case, this mechanism is used at this stage the way the heartbeat packet monitoring the 
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operational status of each node, but in [1] pointed out that the heartbeat packet inspection mechanism is not a 
reliable way, because the node and other nodes in the disconnection of the case, can not guarantee that users 
can not connect with the node. Therefore, this study will be the mechanism for maintaining the overall 
structure of the node to continue to be reinforced to ensure the reliability of the operation of this mechanism. 
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ABSTRACT 

The objective of this research is to assess factors that have an affect on social identification in the online community 
context. Social identification expresses a person’s positive attitude and feeling towards the group to which he belongs. 
The results presented here are based on a field study consisting of 250 self-reported relevant responses from online game 
players. Structure equation modeling results suggest that social needs are one of the most important aspects that have an 
effect on social identification. Physical interaction and social liberating have a significant influence on social needs. 
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1. INTRODUCTION 

The rapid and continuous growth of the Internet has brought a new channel for social interaction. According 
to an ESA report (2009) 68% of American households play computer and video games and the players are 
60% male and 40% female; a further 57% of online game players are male and 43% are female. Same 
statistics show that 62% of gamers play online games with other gamers in person, and this number is 
increasing.  

The screen acts as a face in virtual communication. Quite often it happens that people who communicate 
in a virtual environment never meet each other physically. Bagozzi(2002) suggests that virtual communities, 
which are organized around some distinct interest or community, may build up because community members 
feel that they have a strong bond between them and the members want to separate themselves from non-
members. 

The objective of this research is to focus on factors, which have an affect on social identification. 
Empirical data for the study was collected from online game sites in which players were asked to respond to 
the field study. In order to assess the factors that have an impact on social interaction, we studied social 
confidence, social needs, social liberation and physical interaction by adapting social identity theory and 
social network theory (Tajfel 1974, Birnie and Horvath 2002). Our findings suggest that social needs have a 
significant impact on social identification and social confidence. Moreover, physical interaction and social 
liberation have a significant impact on social needs. 

The paper is organized as follows. In the following section we will discuss, based on prior literature, 
issues which may have an influence on social identification. In section three, we describe the research 
methodology, data collection procedures and the results of the study. In the final section, we draw a summary 
from the results of the study. 

2. THEORETICAL BACKGROUND 

2.1 Social Identification and Social Confidence 

Social identity theory studies intergroup relations, group processes and the social self (Hogg et al. 1995). 
Groups can be formed from dyads to multiple groups and collectives. These groups may emerge according to 
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workgroups, organization, profession, industry, nation, society, race, etc (Korte 2007). Tajfel (1974) defines 
the concept of social identity as follows, “…that part of an individual’s self-concept which derives from his 
knowledge of his membership of a social group (or groups) together with the emotional significance attached 
to that membership.” The individual views or assesses himself from the point of view of belonging to some 
group. Again, the values of the group portray the person. The person identifying with a social group feels a 
benefit from this, for example higher self-esteem (Dholakia et al. 2004). Usually, the group to which the 
individual belongs is, from his point of view, in some respect better than other groups. Social identification 
expresses a person’s positive attitude and feeling towards the group he belongs to. In this study the reference 
group is the online gaming community. A person’s belonging to some group brings him respect compared 
with other groups, and relatively higher status groups bring positive identity to their group members 
(Ellemers et al. 1988). Han et al (2007) describe this identification as a “process whereby individuals see 
themselves as one with another person or group of people.” According to Ellemers, (1999) cognitive, 
evaluative and emotional components illustrate a person’s social identity.  

Morahan-Martin and Schumacher (2000) have researched social confidence in the Internet context. Their 
definition of social confidence describes, for example, a person’s ability to make friends online compared to 
real life situations or escapism from real life pressures, etc. Therefore we can hypothesize: 

H1: Social confidence has an influence on Social identification. 

2.2 Social Needs 

Preece (2000) defines the social need in a virtual community environment as “a need to receive help and 
support from other community members, socialize informally through synchronous and asynchronous 
communication, discuss and exchange ideas, form relationships, and get involved with other members.” Han 
et al (2007) state that in the context of virtual communities the individual’s needs can be examined using 
utilitarian and hedonic values. Positioning this, for example, in an online shopping environment, according to 
Eggert and Ulaga, (2002) customer-perceived value relates to satisfaction, and they confirm that these 
concepts are two complementary, yet distinct, constructs. Utilitarian value is characterized in the online 
context by task-related worth, one-click purchasing, intuitive search engines, usefulness, information 
attainment, price comparison, possession, and assortment-describing attributes. The hedonic value, on the 
other hand, reflects worth found in the shopping experience itself, aside from any task-related motives, the 
flow construct embodying aspects of fun and playfulness, and multisensory, fantasy and emotive aspects of 
the shopping experience (Childers et al. 2001, Jones et al. 2006, Bridges and Florsheim 2008). Therefore we 
can hypothesize: 

H2: Social needs have influence on Social confidence. 
H3: Social needs have influence on Social identification. 

2.3 Physical Interaction 

The study by Kraut et al (2002) indicate that the Internet facilitates social communication and therefore 
improves people’s sense of meaning in life and their self-esteem. The Internet also has a positive effect on 
groups and organizations. Kraut et al. (2002) found that those who use the Internet more heavily became less 
socially involved and lonelier compared to those who use the Internet less. This is consistent with the finding 
of Heckel (2003). She found that the participants in the study did not see their online friendships as different 
compared with their physical friendships. The majority of the relationships players formed were weak and 
impersonal. Further, Heckel suggests that this does not hinder formation of strong relationships after a longer 
period of time.  

Katz and Aspden (1997) found that among the majority of both longtime and recent Internet users, the use 
of the Internet did not appear to have much impact on the time users spent with their family and friends. Katz 
and Aspden (1997) suggest that the Internet is a very good medium for making friends. In most cases this 
friendship also led to meetings in physical life. Of about 80% of respondents who made friends via the 
Internet, 60% reported also meeting one or more of them in physical life. They also found that long-time 
users communicate more often with family members via the Internet. Kraut et al. (1998) found that over, a 
one- or two-year period, first-time Internet users markedly decreased their traditional social networks and 
social support. Similar results were obtained by others (Birnie and Horvath 2002, Nie and Erbring 2002). 
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According to social network theory, the more people interact with each other the more they use various 
media available them. Thus, the Internet as a social communication medium supplements traditional 
behavior.(Haythornthwaite and Wellman 1998, Birnie and Horvath 2002) Therefore we can hypothesize: 

H4: Physical interaction has influence on Social identification. 

2.4 Socially Liberating 

According to Morahan-Martin and Schumacher, (2000) the concept of social liberation in the context of the 
Internet describes Internet users who act friendlier and more open in the online environment and have an 
easier time communicating online than face-to-face. Thus, users can act more freely online and be themselves 
without disclosing their true identity, or they can behave differently from how they behave in their physical 
life. Persons (2005) describes liberation as “the degree to which individuals feel disinhibited and free to 
experiment with various roles in online relationships.” For players this may, according to Siitonen (2007) 
contribute to the community’s social cohesion. We used the set developed by Morahan-Martin and 
Schumacher (2000) where they examine online users’ behavior and communications when they are online, 
e.g. “I have more fun with the people I know online than those I know from elsewhere” or “I am more myself 
online than in real life.” Therefore we can hypothesize: 

H5: Social liberation has influence on Social needs. 

3. RESEARCH METHODOLOGY AND RESULTS 

We conducted a field study based on a Web questionnaire, resulting in 250 relevant responses. We placed 
messages on online message boards in which players were asked to respond to the field study. The 
questionnaire was pretested with 12 university students, all of who had experience with online gaming.  

All the items in the instrument were measured using a seven-point Likert scale (strongly disagree – 
strongly agree) with 1 being the negative end and 7 the positive end. The study was registered on 10 online 
game sites. The demographic data shows that 92.84% (N=231) of respondents were male. The number of 
female respondents was 7.6% (N=19). The number of the respondents representing the age group under 22 
was 45.2% and 47.2% represented the age group 22-31. Correspondingly, 6.0% of the respondents 
represented the age group 32-41 and 1.6% the age group over 42. Respondents played on average 3.4 hours 
(median 3.0, standard deviation 2.4) per session, and 6.6 sessions (median 5.0, standard deviation 4.5) per 
week. 

3.1 The Measurement Model 

The data analysis was conducted using Smart Partial Least Squares (PLS) software, which is used for 
predictive applications and theory testing. PLS allows the modeling of non-normal variables and small-to-
medium sample sizes (Chin and Newsted 1999).  

Convergent validity was ensured by assessing the factor loadings and by calculating variance extracted. 
All the model items loaded well, exceeding 0.50 (Hair et al. 2006) except in the case of two social confidence 
items of five and two social liberating items of seven, which were dropped. Internal consistency reliability 
among the items were assessed by calculating Cronbach’s alpha. Coefficient exceeds the suggested value of 
0.60 for all constructs (Nunnally 1978, Hair et al. 2006). The variance extracted from all the constructs 
exceeded 0.5 (Fornell and Larcker 1981, Hair et al. 1998). The composite reliability of all the constructs 
exceeded the suggested value of 0.7 (Nunnally 1978). 

Discriminant validity was assessed by computing the correlations between all pairs of the constructs. All 
the correlations were below the threshold value of 0.90 (Hair et al. 1998). The square root of the variance 
extracted was greater than the correlations of the constructs. Hence, the reliability and validity of the 
constructs in the model were acceptable. 
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3.2 The Structural Model 

The research model and the results of the study are shown in Figure 1, which shows estimated path 
coefficients and the significance of the path, which is indicated with asterisks. Tests of significance were 
performed using the bootstrapping procedure. Bootstrapping t-test values are indicated below the path 
coefficient value. Standardized betas show that social liberation has a significant influence on social needs (ß 
= 0.458). Physical interaction also has a significant influence on social needs (ß = 0.219). Social needs have a 
significant influence both on social identification (ß = 0.547) and social confidence (ß = 0.505). Social 
confidence has an insignificant influence on social identification (ß = 0.141). Overall, the research model 
accounts for 27.7% (R2 = 0.277) of the variance in social needs, and 39.7% (R2 = 0.397) in social 
identification. 

* = 0.05 level, ** = 0.01 level, *** = 0.001 level 

Figure 1. The research model and the results. 

4. DISCUSSION 

Results show that physical interaction has a significant influence on social needs. People join game 
communities in order to interact with others, to make new friends or to be closer to existing friends. The 
reason for people to join an online virtual game community can be the need for escapism from real life or 
because an online game community is a more suitable medium for also making friends in physical life. This 
indicates that people who interact and communicate in virtual game communities also like to communicate 
face-to-face. It also seems that people who join online communities have more fun with the people in these 
game communities compared with the people outside these communities; thus they feel that the communities 
are socially liberating. Respondents perceive that they can express themselves more openly in a game 
community, they can act anonymously, they can make new contacts with the opposite sex, or they can 
impersonate some other person. In all, joining the virtual game community enables them to establish new 
relationships.  

Further, results show that difficulties in establishing social relationships in the real world are an important 
reason that drives people to join game communities. The community could be a good medium for social 
communication for those who for some reason have difficulties in establishing face-to-face communication 
with others. By joining the virtual game community, people gain social confidence. Joining the game 
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community makes people feel free, or they can perceive that virtual life is a choice to escape real life’s 
pressures.  

Social needs have a significant influence both on social confidence (ß = 0.505) and on social 
identification (ß = 0.547), whereas social confidence has only an insignificant influence on social 
identification (ß = 0.141). This later finding is surprising to some extent. It seems that people have a need to 
join the community partly because it provides social confidence; however, it does not have a significant 
relationship to social identification. Joining the game community encourages players’ social identity. People 
identify with the values of the game community, and joining the game community makes them feel satisfied, 
and they are proud about that. 

5. LIMITATIONS 

There are several issues raised by the study, which should be noted. The field study was conducted on the 
World Wide Web using a fill-in form, and the study was based on self-report, leaving possibilities for bias. 
The major concerns that are often mentioned in the context of World Wide Web surveys are the reliability 
and validity of the questions. In total, 250 reliable responses were included in the study. Although the number 
of responses can be regarded as sufficient for the data analysis, considering the generalizability of the results, 
it would have been better if the population had included a wider variety of different kinds of users in terms of 
their expertise and occupation. Also the distribution between male and female respondents could have been 
more equal. 

6. CONCLUSION 

Game communities provide a good place to satisfy people’s social needs. According to the results of our 
study, both physical interaction and social liberation have a significant impact on social needs, promoting the 
formulation of social needs. In online game communities, people gain social confidence and they identify 
themselves with the game communities. This may indicate that different game communities have their own 
members who share common values. Further research should explore online game communities’ exchange 
costs, considering different individual demographics and game genres. 
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A STUDY OF ADULT LEARNING IN ONLINE 
COMMUNITIES OF PRACTICE 

Li Zhang 
Shanghai Institute for Youth Management, Shanghai, China 

ABSTRACT 

There are many differences in learning style, learning content and learning process between adult learning in online 
communities of practice and traditional adult learning. This paper applies research methods as observation research and 
content analysis to analyze the features of learning style, to explore the pattern of learning content and to discourse the 
route of learning process about adult learning in OCoPs. This paper also provides some cultivating strategies to foster 
OCoPs on supporting adult learning in OCoPs.   

KEYWORDS 

Adult learning, Online communities of practice, Informal learning, Non-continuous learning, Cultivating strategies 

1. INTRODUCTION 

The characteristics of online communities of practice (OCoPs) include top-down in design (Wallace & 
Stonge, 2003), open membership, computer mediated communication, long time development, and so on. To 
form effective practice by practice innovation and knowledge creation is the main mission for OcoPs, while 
to improve practical ability is the common aspiration for each member in OCoPs. OcoPs have become a new 
method of adult learning in the information age.  

Online communities of practice have not defined by the form of its external provision, but by the content 
and process of practice itself (Zhao, 2006). Only by reading and analyzing the text on the screen over 
member’s shoulder, we can find what really happened and summarize the features about adult learning in the 
online communities of practice. Two research methods as observation research and content analysis are used 
in this paper. 

2. THE FEATURES OF ADULT LEARNING STYLE IN OCOPS 

The environment that human can imagine, especially the interpersonal environment, can stimulate people to 
learn unconsciously more frequently than other conditions (Peterson, 1979). The learning environment that 
OCoPs provide is not just an extension and expansion of the traditional formal learning environment, but also 
it can support adults to learn informally and non-continuously in anywhere and anytime. The style of adult 
learning in OCoPs is non-continuous informal learning.  

2.1 The Adult Learning in OCoPs is Informal Learning 

Informal leaning is a human instinct that human has natural reactions to adapt to living and working 
environment. OCoPs are one form of informal learning organizations that can provide informal learning 
environments by its favorite conditions for adults, who have similar background and common goals.  

Flexibility of learning time. OCoPs are opening learning platforms and members can enter it to learn at 
anytime. By the data observed from “Sybase community”, the time members start to interact has no 
regularity. Sometimes members seek for help just after 9 A.M., sometimes they are excited until afternoon, 
and sometimes several members continue to learn till middle night. 
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Flexibility of learning space. Training room, conference room, or workplace are only parts of the learning 
space, more learning happens in anywhere. Such places as company, family, cafes, libraries, or mobile 
phones are also the suitable places to learn as long as member can visit online community by internet. 

Broaden of learners. Each adult can participate to learn in the OCoPs as long as he has the needs and 
passions of learning and plunges himself into an OCoPs. The survey evidence in study proved that the age of 
participators in the sample OCoP is from 21 to 74, while their education backgrounds are distributed in 
second education, bachelor, master and doctor.  

Naturalness of learning process. To learn in OCoPs is not a deliberate action, but happens spontaneously 
and independently. When members communicate with others about problem, or browse other’s blog, or read 
the articles in the community, the learning process is happening naturally. As Gray’s (2004) finding, OCoPs 
can provide a space for new comers to become acculturated and to learn elements of the practice. 

Open of learning results. Adult learning in OCoPs often reach the learning outcomes, such as solved 
practical problems, found related resources, or got the help. But such reasons as no fixed guider, no control 
mechanism, random participation and partly attention may lead the learning result unclosed. 

Freedom of learning technology. Learning technology is not jargon for adult learners. Any kind of 
learning support technologies such as blog, wikis, forums, podcasts, instant messages, or electronic 
whiteboard are freely applied in learning. 

2.2 The Adult Learning in OCoPs is Non-Continuous Learning 

Non-continuous education thoughts are proposed by Bollnnow (1999). Adult non-continuous learning is 
reflected in two aspects. From a macro perspective, adult learning career composes of a number of non-
continuous and non-related learning processes while each process is non-liner. From a micro perspective, 
adult non-continuous learning is a non-liner learning method. Learners decompose the problems needed to be 
solved into a number of relatively independent sub-problems, divide the learning content into several 
modules, and select optimistically from various learning approaches to achieve learning objects (Yu, 2008). 

Adult learning in OCoPs belong to micro-level non-continuous learning. The properties of non-
continuous are not performed in the learning time intermittent, but also in learning object reality, learning 
content independence, learning process non-linear, learning space transformation and learning techniques 
change. These properties of non-continuous learning in OCoPs can be organized in Figure1. 

 

 

Figure 1. Non-continuous learning in OCoPs 

3. THE PATTERNS OF ADULT LEARNING CONTENT IN OCOPS 

The interactive process in OCoPs is not a problem-solving process or a learning process, but also a 
knowledge representation and knowledge sharing process. In order to analyze the patterns of learning content 
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in OCoPs, we apply De Jong’s (1996) content analysis framework of problem solving as reference to 
deconstruct what has happened in OCoPs.  

The practice happened in OCoPs include knowledge exchange and social exchange. Situational 
knowledge, conceptual knowledge, procedural knowledge and strategic knowledge constitute the content of 
knowledge exchange, while positive emotions, negative emotions and general social interaction compose the 
content of social exchange. We select the community“China Knowledge Management Center” as a sample to 
analyze two hot themes, that is “how to manage knowledge in project administration” and “what are good 
personal knowledge management tool”. Figure 2 is the statistics of learning content by content analysis.  

 

Figure 2. The statistics of learning content by content analysis 

Some results have been obtained by content analysis. When a member describes a domain-bounded 
problem and abstracts the characteristics of it, he uses situational knowledge to trigger the learning. In order 
to define the problem clearly, conceptual knowledge as facts, concepts, and principles is invoked as 
additional information to help problem solvers. Procedural knowledge which contains actions or 
manipulations to a specific, domain-bound problem is stated by some experienced members. However, there 
are many ways to solve the problem, strategic knowledge should be required to help adults to evaluate 
different solution and find the best one. In the process of interaction, members will be happy and encourage 
(positive emotion) since the issue is solved or the collaboration is succeed. Members will also be confused 
and disappointed (negative emotions) owing to the complicated problem or being ignored. 

Our samples covered various types of knowledge, but the proportion is different. Conceptual knowledge 
gets the largest proposition, followed by procedural knowledge. Strategic knowledge is the summery of 
practice and experience by using induction, analogy, comparison and conclusion. The experienced are more 
willing to use strategic knowledge to express his ideas than the novice. Strategic knowledge is at least.   

4. THE ROUTE OF ADULT LEARNING PROCESS IN OCOPS 

Being platform based on public network, OCoPs provide participants scenario-based embedded learning 
environment where learners can study anytime anywhere. It focuses on the practice task and domain-bound 
problem, so the adult can easily learn by doing and action. It also focuses on the depth and breadth of 
interaction, so the adult can be more likely to experience and understand the “language practice”. All in all, 
the learning process in OCoPs combines “action practice” with “language practice”. 

The learning process in OCoPs is also the route from “observation” to “legitimate peripheral 
participation” to “full participation” (Lave & Winger, 2004). Observation is the starter for adults to take a 
part in the community that can promote learning behavior by social participation. Having observed at the 
edge of OCoPs for some time, adults are getting to participate peripherally. After a long term legitimate 
peripheral participation, the novice will gradually form an identity of OCoPs, and ultimately participate fully.  

Thread theory (Shi, 2006) is utilized here to discourse the learning process. Two data source were 
excerpted from sample communities. We conducted a fine-grained data analysis of transcripts and a fine-
detailed decoding of learning process, and then conclude the route of adult learning process in OCoPs.  

Some important results have emerged from analysis. Firstly, members are demonstrated to be non-
continuous and sporadic to threads. Some members are involved in multiple threads in interaction and are 
willing to deliver their views and experience on topic or theme. Some members take part only in one thread 
and speak occasionally. Secondly, the learning process in OCoP follows the routine from the “observation” 
to “legitimate peripheral participation” to “full participation”.  
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5. CULTIVATING OCOPS TO SUPPORT ADULT LEARNING  

Having analysed the features, the content and the process of adult learning in OCoP, We have obtained some 
useful suggestions on how to cultivate OCoPs to support adult learning. 

First, OCoPs should define profession domain and practice topic to focus on learning content. The 
profession domain that reflects the member’s common interest should be clearly defined in OCoPs, while 
some practice topics bound in domain that meet member’s different needs should also be divided.  

Second, OCoPs should enact rules and standards to correct learning content. Reasonable emotions are 
way of members to express their feeling and maintain interactions ongoing and deepening. But unreasonable 
emotional expression such as ridicule or insult will hinder learning process and harm individuals and group. 

Third, OCoPs should recruit coordinators to guide learning content. More coordinators should be played 
by the experienced voluntarily. They are the guider of learning to hinder the unrelated topic and to criticize 
the uncivil interactions.  

Fourth, OCoPs should attract more core members to rich learning content. Participants in OCoPs not only 
pursue how to solve the problems in domain, but also concern about how to improve their practice action. 
The core members are the experts, the knowledge exchangers, the knowledge contributors and the knowledge 
managers. The more core members belong, the richer learning content achieves. 

Fifth, OCoPs should include technologies to support the learning process. The designing technologies 
should apply to adapt the design process to the specific conditions of the CoP (Wenger, 2005), while the 
learning support technologies should apply in the learning process to cultivate community by connecting 
members, supporting teamwork, building a sense of community, encouraging user participation, and fostering 
identity and presence( Lai, 2006). 

Sixth, OCoPs should be designed to encourage user participation. Owing to the different professional 
background, personal experience and discussing theme, adult learners will display different degree of 
participation in the learning process. Don’t ignore the observers and the legitimate periphery participants. 
They may be the fully participants in another theme. Many factors as motivation, environment, technology 
and values can be involved in promoting user participation.   

REFERENCES 

Bollnnow, O.F. 1999. Anthropology of Education. Shanghai, China: East China Normal University Press. 
Brown, J. & Duguid, P. 2000. Balancing act: How to capture knowledge without killing it. Harvard Business Review, 

78(3), pp 73-80. 
Gray, B. 2004. Informal learning in an online community of practice. Journal of Distance Education, 19(1), pp: 20-35. 
Lai, K., Pratt, K., Anderson, M. & Stigter, J. 2006. Literature review and synthesis: online communities of practice. 

Available at: http://www.educationcounts.govt.nz/__data/assets/pdf_file/0019/7480/lrs-online-com.pdf 
Lave, J. & Wenger, E. 2004. Situated learning: legitimate peripheral participation. Shanghai, China: East China Normal 

University Press. 
Lueg, C. Where is the action in virtual communities of practice? Available at: 

http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.23.7502&rep=rep1&type=pdf.  
Peterson R. 1979. Lifelong Learning in America: An overview of current practices, available resources and future 

prospects. San Francisco, US: Jossey-Bass. 
Shi, S., Mishra, P., etc. 2006. Thread Theory: a framework applied to content analysis of synchronous computer mediated 

communication data. International Journal of Instructional Technology and Distance Learning, 3(3), pp 19-38. 
Wenger, E., White, N., Smith, J., & Rowe, K. 2005. Technology for communities. http://teachologyforcommunities.com 
Yu, J. C. 2008. On the teaching strategies which is based on adult discontinuity learning. Sandong, China: QuFu Normal 

University, pp 9-12. 
Zhao, J. 2006. Learning community-the social and cultural analysis of learning. Shanghai, China: East China Normal 

University Press. 

ISBN: 978-972-8939-55-7  © 2011 IADIS

280



LEARNING STRATEGIES IN TEACHING APPLICATION 
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ABSTRACT 

This paper introduces a new classification system of learning strategies in teaching process around the modern course 
activities briefly, and it discusses the significance and the teaching application of visual learning strategies based on 
visualization technology in the background of Visual Thinking. Particularly, it coments on the teaching characteristics 
and advantages of visual learning strategies, for example of Mind Map, and it forecasts the future. 
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1. INTRODUCTION 

In the new era of information explosion and lifelong learning, it is the key that how to learn knowledge, 
instead of how much knowledge one grasps. The new educational objects (Basic New Curriculum Reform 
Outline, 2001): “knowledge & skill, process & method, emotional attitude & value” are popularized, in 
which “process & method” is the most thoughtless object currently. In order to ameliorate the drawback of 
result-oriented and process-ignored in traditional teaching, new learning strategies are advocated. “The Third 
Wave” (Toffler, 1984) put forward “One who can’t use learning strategies for knowledge is just an illiterate”. 
In fact, learning strategies originally belong to the confines of knowledge. As in the view of “Generalized 
Knowledge Essence” (Meyer, 1987), the strategic knowledge is one of the three major types of knowledge. It 
has become an issue of modern education that how to guide a person to study learning strategies effectively 
and how to promote a person’s mastery of learning strategies. In this paper, the visual learning strategies are 
analyzed and discussed based on the support of visualization technology, in the hope of exploiting their 
characteristics and advantages to the full in teaching activities. 

2. VISUAL LEARNING STRATEGIES 

2.1 Definition of Learning Strategies 

At the beginning of Humans study, the wisdom of strategies emerged timely. “Learning Strategies” became a 
complete concept on the base of “Cognitive Strategies” (Bruner, 1956). Since then, a lot of learning strategies 
with good scientificity and migratory have been used and innovated by learners. By the present time, the 
definition of learning strategies still has different opinions, there is no fixed conclusion yet, and even there 
are sharp differences of opinion between them. From the aspect of teaching activities, the definition of 
learning strategies can be defined as “any activity of improving the learning efficiency in the learning process 
for learners” (Encyclopedia of Psychology, 1995), or “the techniques and methods of learning activities, 
using a variety of cognitive processes and different combinations, throughout the formation of learners’ 
concepts and knowledge structure” (Gao, 2000), etc. Therefore, the learning strategies are effective ways to 
improve the quality of learning for learners, and they also are very important means to guide the teaching 
process for the teachers, so learning strategies have great research values. 
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2.2 Classification of Learning Strategies 

In the early 1960s, since the description of learning strategies definitely, in different fields, from different 
angles, depending on different criteria, many experts reseached the constituent elements of learning strategies 
and formed different classification systems. Now the most widespread learning strategies classification 
system undoubtedly is Mckeachie Learning Strategies Classification System(Mckeachie et al, 1997) 
(abbreviate: Mckeachie System). It is around property and effections and summed up into three categories: 
meta-cognitive strategies, cognitive strategies, resource management strategies.  

The writer researched Mckeachie System and felt that its notions were rather obscure and unpractical for 
the common understanding of learners, sepcial for teaching application. Modern teaching activities are 
considered as a complicated, multi-functional and integrated dynamic system. This paper proposed a new 
PPCCEE Learning Strategies Classification System(abbreviate: PPCCEE System), which focus on course 
activities in primary and secondary schools at different stages of  learning process: 

 

 

Figure 1. PPCCEE Learning Strategies Classification System 

In Figure1, PPCCEE System is divided into six strategies, based on three stages of learning process:  
Preparation Stage  It contains plan strategies and preview strategies, including outline, summary, 

building knowledge points and so on.  
Teaching and Learning Stage  It contains classroom strategies and consolidation strategies, including 

activities, training, association, exploration, talking and listening, questions and discussion, summary, 
consolidation and so on. Specially, classroom strategies and consolidation strategies are the key strategies. 

Feedback Stage  It contains examination strategies and evaluation strategies, including purpose of 
efficiency, process control, applications, adjustment, optimization and so on.  

PPCCEE System has much more pertinence and it is around process and objectives in course activities. 
Research showed that, it considers learners’ concrete needs in a strict scope, better for control, formation, 
training, arrangement, presentation and etc. In detail, it has hierachies of three steps orderly, and it is a cycle 
that teachers and learners can refine and complement learning strategies in application type. Additionally, the 
two system are complementary. The former’s theory can guide the latter, and the latter’s production is 
necessary for the former.  

It is common that people believe learning strategies belong to implicit knowledge and they are difficult to 
be explicit. But Smith (1992) suggested that knowledge can be present in dynamic and exchanged process 
from implicit state to explicit state. Parts of implicit learning strategies have tested and proved that they can 
be explicit by some experiments. It is emphasized that the teaching process of learning strategies is very 
different from the traditional teaching process. It can’t be solved rely on oral transmission of knowledge. The 
approach of learning strategies can be self-regulated and controlled by mechanisms, and they must be 
gradually developed and automated throughout the interaction of teaching by the sustained learning activities. 
Now a serious problem was produced that how to understand, disseminate and share learning strategies.  
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2.3 Visual Learning Strategies 

As is well known, it is clear that learners obtain different information by different sensory channels of special 
nature. Research has shown that “Visual Recognition Advantage” (83% information from visual 
channel)(Yang, 2010) is beneficial to the visual preference. “Visual Thinking”(Arnheim, 1986) asserts: 
“Visual Thinking is the most effective knowledge of human activities”. Therefore, visual thinking builds a 
new cognitive space for learning strategies to visualization. It is helpful for learners to achieve learning 
transition from abstract study to concrete study.  

By the concept of “Visualization”(National Science Foundation, 1987) ocurred firstly in scientific 
computing, visualization technology has been recognized and applied in various fields. Generally speaking, 
“Visualization” can be described as an information display by visual means, especially the information was 
invisible or was difficult to visualize. So it can reveal the relationship of all types of information and the 
regulation of hidden information.  

Visual learning strategies embody a good many advantages of visual thinking, and they are innovative 
learning approaches to seek the deeper meaning and utilize knowledge skills by using visual cognitive tools, 
for mobilizing learners’ enthusiasm, initiative and creativity. It is conducive to find the relationship among 
knowledge inside or among knowledge, experience of learners and learning environment, and it makes the 
external knowledge to be transformed easily into learner's psychological significance. So visual learning 
strategies can be used to process, code, build and even reconstruct knowledge by visual cognitive tools, for 
thinking, association, memory, observation, attention, planning, selection, decision-making and other mental 
activities and processes, and also refer to the emotional and interpersonal factors.  

The advantages of visual learning strategies has been well known, next the key point is that teachers 
should discovered the training way to use  them in teaching completely and accurately, and learners should 
use them consciously and independently. In application level, it is critical to select the appropriate 
visualization tools for visual learning strategies. Implicit strategies must be explicit, and explicit strategies 
must be instrumental.  

3. VISUAL LEARNING STRATEGIES IN TEACHING APPLICATION  

Currently, “Visualization” can be divided into some branches, such as knowledge visualization, information 
visualization, data visualization, thinking visualization and etc, in which knowledge visualization occupies a 
principal position. With a rapid development of knowledge visualization, lots of visual cognitive tools 
gradually emerged, in which the schema cognitive tool plays an important role.  

Following the development of multi-media technology, the increasing use of image has a position of 
equal importance to word, even it is running to beyond. The slogan of “visual culture means image culture” 
(Zhang, 2003) reflected the schema cognitive tool’s core status in visual tools. Some good schema cognitive 
tools are researched popularly, such as “Mind Map”(Buzan, 1960s), “Concept Map”(Novak, 1970s), 
“Semantic Network”(Semon, 1972) and etc. “Mind Map” is a typical and important schema cognitive tool, it 
was researched positively for visual learning strategies in modern teaching activities. 

3.1 Mind Map in Teaching Application 

“Mind Map is the expression of radioactive thinking, and therefore it is the natural function of human mind. 
It is also a very useful graphics  technology and a key to open the potential of the brain” (Buzan, 2009). Since 
Mind Map as a schema cognitive tool developed, it has been in a visual way to enhance the interpretation of 
learning content. Currently, Mind Map has gradually become our new and effective classroom teaching 
method, and it is also a tool to train learners' visual thinking. In short, Mind Map is better for accessing visual 
material, analysis, understanding, creativity and communication skills.  

This writer designed and drew a mind map (Figure 2) by iMindMap V4.0, in which “Learning Strateges” 
is as the theme and two classification branchs are as the divergence points. As we can see, Mind Map pays 
attention to “thinking” and “guide” process, it’s a colorful, easy-to-composition learning tool, and it 
preferably reflects the thinking process’s divergence, smooth continuity, and hierarchy and so on. 
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Figure 2. A Mind Map Example of  “Learning Strategies” 

Through teaching practices, Mind Map can use its unique way of visual thinking advantages into full play 
around PPCCEE System in the classroom activities: 

Preparation Stage  The important part of the meaningful learning theory–“Advance Organizer" (Ausubel, 
1960) stresses the importance of rehearsal. At this stage, the prepared materials will have a higher level of 
generality and forward-looking, and cognitive structures will be adjusted to assimilate new learning materials 
for next stage. Teachers can use Mind Map to integrate the resources of learning courses, then establish a 
complete framework of knowledge system, in order to put the whole process of teaching to be more 
systematic, scientific and effective. Learners can use Mind Map exercise good habits of mind and prepare the 
textbook more efficiently. They also can provide “Cognitive Road Map” for the next new knowledge. In the 
process of design, makers sort out the outline, then they will lay a solid foundation for the efficiency of 
classroom learning, for example of searching keywords or remarking core content knowledge. 

Teaching and Learning Stage “Teacher is also a learner” (Blackman and Baker) introduces that a 
teacher must first be an effective learner. Mutual learning is the most effective learning. Mind Map itself is a 
good interactive agency, which can promote the process of teaching between teachers and learners in 
communication. It can break the traditional substituted learning strategies to generative learning strategies. It 
is suggested that the using steps of Mind Map are: first, according to the teaching goals and the actual 
situation, teachers can create an initial mind map. Second, through the process, it will be made some specific 
and reasonable adjustments. All learners can enrich and improve the map continually. At last, we can get the 
current best map and use this map to learn. Depending on Mind Map, all learners will form the whole sense 
and create a panorama in their brains. This is a constant internalized process of knowledge structure, and it is 
a constant thoughtful and lifting process of thinking skills, and also it is an effective problem-solving process. 

Feedback Stage With the help of accomplished mind maps, teachers can discover each learner’s 
knowledge structure, and teachers will make a summary of the degree of understanding of their teaching 
knowledge, and then teachers can reorganize the appropriate schemes for next teaching according to the 
existence of common problems. From each learner’s mind maps, teachers can pay attention to learners in all 
levels and their different capabilities, and teachers should exploit each learner’s individual uniqueness. 
Meanwhile, learners can personalize their own mind maps by knowledge representation, knowledge 
regeneration, and the formation of visual knowledge. 

Mind Map is not only a teaching strategy but also a learning strategy, it can help teachers' instruction 
effectively. it can enhance learners’ cognitive style, build knowledge networks, and form knowledge 
organization system. Learners can rapidly grasp the overall knowledge, and they can visualize the abstract 
knowledge and improve learning efficiency. Meanwhile, Mind Map is a cognitive strategy, it can extend 
users’ self-learning ability, thinking ability and intrapersonal ability. Now many researchers have gradually 
detached from the narrow tool view of Mind Map, they realize that Mind Map can be as the teaching & 
learning skills and strategies. 
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3.2 Analysis of Present Application 

According to above, in the environment of Future Classroom(ECNU, June 2011), our research group(Modern 
Education Technology Research Institute, Shanghai, China) designed a new lesson of "triangle" with the 
visual cognitive tool of Mind Map. The teacher and students(ages of 11-13) studied together by 
implementing PPCCEE System. After the traning, we carried on the survey of teaching effect to the 
participants. In their questionnaires, Mind Map, owning a higher degree of perceptibility, reflected the 
thinking process and improved learners’s learning efficiency, so it could achieve the purpose of visual 
learning strategies. Most learners can greatly improve the level of teaching and learning. But also a small 
number of learners were more likely to use the traditional tool of Microsoft Office in habits..  

Additionally, website (http://www.innovationtools.com/survey, 2007) launched a big online survey of 
Mind Map application. Overall, 149 valid questionnaires were collected and used for analysis. More half of 
the crowd were for the purpose of commercial or individual using, only 2% were for educational using. The 
data expressed that due to the inherent rigor of the traditional education system, the acceptance of new tools 
often required a process. But most of the crowd in survey considered Mind Map has a huge potential to tap 
and it owned a bright future prospect. Website(http://www.sojump.com/viewstat/469182.aspx, 2010-2011) 
organized 101 pepole joint the survey of Mind Map in educational using. Only less than 3% of the crowd 
thought Mind Map was helpless for learning. So Mind Map is more and more popular in teaching application. 

To sum up a number of institutions’ survey reports, the writer finds that visual cognitive tools are still in 
an initial promotion phase, so their roads of development are still longer in future, especially in the teaching 
space. Now people are looking forward more and more visual cognitive tools emerged to show their greater 
advantages, such as training, foundation of strong mind thinking, learning habits, the ability of information 
deal(such as receiving, processing, performance, monitoring and so on) and etc. 

4. CONCLUSION 

With a high level of human cognition, there was a theoretical leap that we recognized that knowledge could 
be external, and the thinking activities could be controlled and systemized. Then, with an higher level of 
visualization technology pushed by visual thinking, there was an applied leap of the generation of visual 
learning strategies. Now the visual cognitive tools are going into classroom, and they are gradually found 
favor in the eyes of learners. This paper describes the effective application of visual learning strategies by the 
a typical tools of Mind Map in teaching activities. It is believe that, through the continuous efforts of 
exploration of visualzation technology, visual learning strategies in teaching application will better shoulder 
an important role of improving learners’ learning abilities and reducing the burden of learning. 
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ABSTRACT 

In this paper is presented a novel Health Monitoring System specifically targeted for the needs of Parkinson Disease (PD) 
patients, a very challenging goal due to the difficulty in measuring with sensors the outcomes of the treatment or 
the symptoms of the disease. The solution proposed integrates different parts to reach this target: a Body Sensor & 
Actuator Network managed by a mobile gateway, a Point of Care and an Automatic Drug Delivery platform. 
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1. INTRODUCTION 

In the last decade the ICT technologies have given a significant boost to Health Monitoring Systems thanks 
to digitalization of the hospitals and medical processes (e.g. patient Health Records adoption), the diffusion 
of technologies related to Internet and the Web 2.0, the spread of fixed and mobile Broadband 
communications together with the availability of smart phones having increased computing capacity, 
memory and bigger display. Nowadays, the telemedicine applications used in developed countries have the 
objective to reduce the cost of the health national systems (decreasing for example the length of stay in 
hospitals, reoccurrence and readmission rates) and allow a better quality of life for chronic patients and 
elderly people. Examples of complete Health Monitoring System are the Philips Tele-health system or the 
Bosch Health Buddy solution [6] or the IBM Medical Home solution.  

Diseases that can be monitored by Health Monitoring Systems are mainly diabetes, congestive heart 
failure (CHF), chronic obstructive pulmonary disease (COPD) and sleep disorder diagnosis. The fine-tuning 
of the treatment based on the patient’s needs improves disease’s control and patients’ quality of life. 
This is the case of diabetes, in which it is technically possible to measure the plasma glucose level, and 
to use this information to control the basal infusion rate of insulin that is being administrated 
subcutaneously by a pump. As a consequence, several systems that include close or semi-close loops for 
controlling the insulin infusion rate, according to the blood glucose level, have been developed. However 
those principles have been rarely applied to Parkinson’s disease due to the difficulty in measuring with 
sensors the outcomes of the treatment or the symptoms of the disease. 

The HELP Project consortium designed and implemented a Health Monitoring and Automatic Drug 
Delivery System specifically targeted for the needs of Parkinson Disease (PD) patients, facing the big 
challenges related to this goal. Parkinson’s disease (PD) is a pathology that is thought to affect more than 
four million people worldwide. It is the fourth most frequent disorder of the nervous system, after epilepsy, 
brain vascular disease and Alzheimer. The average age at diagnosis is 60 years. Given the rapidly advancing 
aging population, PD is becoming a major public health issue in Europe. 

The HELP System (“Home-based Empowered Living for Parkinson’s disease patients”) proposes 
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solutions to improve quality of life of PD patients based on: 
• A Body Sensor and Actuator Network (BS&AN) made up of portable/wearable devices to monitor 

health parameters (e.g. blood pressure) and body activity (e.g. to detect gait, absence of movement), and to 
release controlled quantity of drugs; 

• A remote Point-of-Care and Automatic Drug Delivery Platform to supervise the patients under clinical 
specialists control and dynamically calculate new drug values to be applied on the pump according the 
patient’s activity transmitted by the motion sensor.  

A broad representation of the HELP architecture is depicted in Figure 1: 
 

 
Figure 1. Architecture of the HELP System. 

The paper is organized as follows: Section II provides more insights in the clinical aspects of the PD 
disease; Section 2 highlights the relevant aspects related to the BS&AN architecture adopted while Section 3 
describes the Point Of Care server Platform. Finally, Section 4 draws the conclusions.  

2. THE BS&AN STRUCTURE 

The core of the system is represented by the Body Sensor & Actuator Network, which guarantees the 
ubiquity of the solution proposed: the real advantage in fact derives from having the constant medical control 
necessary for a PD patient without dramatically modifying his/her daily life. The Body Sensor & Actuator 
Network is composed of:  

• A non-invasive intra-oral continuous drug delivery device  
• A portable subcutaneous pump dynamically delivering medication to the patient  
• An inertial sensor, located on the belt of the patient extracting information about the patient’s physical 

activity (movement), in order to infer drug needs 
• A blood pressure monitor to supervise the patient’s overall health condition 
• A mobile gateway in charge of the management of the BS&AN network (including its connection with 

the PoC) through wireless access.. 
The Mobile gateway is directly connected to the other devices by means of a ZigBee network and can be 

logically considered the sink (or the coordinator, following the ZigBee terminology) of a classical star 
topology network. The intraoral device in particular communicates to the gateway when it is placed on a base 
unit integrating a ZigBee node, as it would be unfeasible with the current technology to implant a similar 
radio interface directly inside the device.  The use of a low power technology like ZigBee is beneficial for 
fulfilling the requirements of the project: the battery duration of the sensor components in facts must be able 
to run at least 8 hours without interruption. From the interoperability point of view the communication 
protocol adopted in the HELP system is based on the ZigBee Telecom Services Profile, in order to make 
interconnection easy towards devices supporting this profile.  

The set-up of the network must also ensure security features, hence the communication between medical 
devices and mobile gateway is encrypted and point-to-point, in order to avoid that external devices access 
sensitive data. The mobile gateway is instructed to establish a communication only with its own system 
devices, and the same do the devices when accessing a gateway. Moreover, each transmission contains the 
patient ID, the device ID and the time and date of transmission. 
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2.1 Automatic Subcutaneous Pump 

In order to cover the objectives of the HELP project, an apomorphine subcutaneous pump that can be 
remotely manipulated is needed. After analyzing diverse alternatives, a commercially available subcutaneous 
pump [10] was identified as the most suitable option to be adopted. This pump already provides the 
functional features associated with the infusion of apomorphine to parkinson’s disease patients.  

In order to allow the external control of the subcutaneous pump, a custom printed circuit board (PCB) has 
been developed and mounted over the pump’s original board permitting the control of its behavior. The 
control board of the PCB is managed by a microcontroller, which is in charge of controlling the subcutaneous 
pump while managing the data received from the wireless module. The PCB replaces the original control 
board of the subcutaneous pump maintaining the same shape, but increasing its thickness. In order to control 
the pump's behaviour, the control buttons have been replaced by control signals provided by the PCB. As a 
feedback, to confirm the proper operation of the pump, an electronic signal is associated with internal 
acoustic information. Moreover, the earth ground of the PCB has been connected to the ground of the entire 
system 

The system operation relies on a series of independent but coordinated functioning of multiple processes 
that manages the behavior of the subcutaneous pump, taken advantage of the functional capabilities provided 
by the pump. The PCB device takes control of the pump behavior working as a wireless interface between 
the subcutaneous pump and the mobile terminal, The main state machine of the PCB is in charge of 
coordinating the commands received from the communication module, giving functionality to the system and 
synchronizing the remaining processes. Moreover, the subcutaneous pump provides multiple features (e.g., 
administration of the bolus dose). These features have been developed as a secondary state machine, which is 
managed by the main state machine of the device.  In order to provide the subcutaneous pump with wireless 
communication capabilities, an independent module, based on Zigbee communication standards, has been 
integrated. The wireless communication is based on the Digi XBee module that allows exchanging data with 
others Zigbee-based network devices. As the RF associated software is embedded in an independent device, 
the applications may be developed without any risk for the communications performance or security. 

2.2 Inertial Sensor 

The inertial body sensor developed for the HELP project, is presented as diagnostic sensor and as an open 
platform that gathers inertial signals from the patient’s body motion. It offers enough computational 
capabilities to process data online and has been designed to be used during long periods of time. The 
algorithms implemented in this prototype computes an estimation of the amount of energy, due to body 
motion, expended by the patients, nevertheless, and once the control loop is established; the algorithms 
may evolve to more complex inferences useful to decide appropriate apomorphine infusion rates. 

The inertial body sensor is a single unit device. All the electronic components plus a Li-on battery 
(1000mAh) are encapsulate in a 78x37x10mm black case. It weights 125g (battery included). The 
prototype also includes a wall battery charger. Four parts can be externally identified in the unit: Main 
Switch, Action Button, Indicator LEDs and a Charger Connector. Figure II indicates the location of these 
components.  The behavior of the sensor is determined by five states: Off, On, Ready, Sensing and 
Shutting Down. These states are mutually exclusive, a sixth state, related to the battery supervision, is 
compatible with the previous ones and may be understood as an independent state. The state of the 
sensor is indicated using a set of LEDs. Internally, the device includes a microcontroller (µC) that handles 
the sub-systems while computes data on-line extracting information with the implemented algorithms. The 
µC provides the system with the capacity of acquire, order, compute and send data while handles other 
functions like energy management and user interface supervision.  

The system includes a module for a flexible and efficient battery management, which leads to 
a notable save of energy. Individual regulators have been added to allow the control of each part 
of the system, omitting unnecessary power consumption. The inertial body sensor includes three 
lineal regulators: the first one, which is always active, supplies the main circuit. The remaining 
two power regulators are directly controlled by the µC, supplying the RF system and the 
analogical power bus. This topology allows to effciently manage the total power consumption. 
This sub-system is completely controlled by the µC, allowing the power consumption 
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management based in the state of the algorithms. The sensor communication module is based on 
the Digi Xbee embedded Zigbee communication module. It is an independent subsystem 
connected to the microprocessor through the serial communication controller UART. 

2.3 The Intra-Oral Device 

The intraoral system adopted in HELP is a miniaturized cartridge for delivering drugs according to the 
patient needs, in periods lasting days, weeks or months in long-lasting therapy of PD. An osmotic pumping 
principle uses saliva to release highly precise a separately stored drug to the buccal mucosa, thus avoiding 
first pass metabolism and drug plasma level fluctuations. The disposable cartridge is magnetically attached 
into a receptacle of a partial removable prosthesis and can be replaced as needed by the patient himself. 
Therefore usability criteria are followed with an assistive tool (see. Fig VI) that uses a magnetic principle, 
whereby the cartridges can be easily inserted and removed by PD patients affected by motility disorder. 
Additionally, the assistive tool also serves as storage container and dispenser for a ration of cartridges.The 
concept envisages varying the patient’s medication within boundaries specified by the medical supervision. 
Relevant information like patient adherence to the therapy, medication and delivered amount of the cartridge 
can be determined by readout of its fill level and a RFID-tag with an external base station. By transmitting 
these data to the point of care unit, treatment is monitored and the patient’s therapy is individually assisted in 
his home-based environment. 

2.4 Mobile Gateway 

As Mobile Gateway for the HELP field trials has been selected a commercial smart phone equipped with 
Windows Mobile operative system, but the architecture adopted is easily extendible to other platforms like 
for example Android. The mobile gateway has higher processing and memory capabilities with respect to 
sensor nodes and it can be used to 1) configure, monitor and control the sensor network, 2) collect and send 
data to a remote service center, and 3) locally process data, for example to manage alarms to be sent to the 
service center or specific users. Concerning the implementation of the radio interfaces on the gateway it must 
be noticed that there is still no support at all for the ZigBee standard on regular mobile phones. To solve this 
problem a special MicroSD card with an embedded ZigBee node is used.  

The communication between the Mobile Gateway and the Point of Care is obtained through web services: 
the MG behaves as a SOAP client sending to the Server Platform the data received by the sensor, requesting 
the drug doses calculated for the pump and notifying alarms coming from the devices or from the patients. 

 

       

Figure 2. a) Subcutaneous pump modification process, b) Movement Sensor Component, c) Intraoral cartridge that can be 
attached on a part of a partial removable prosthesis by use of an assistive tool. Base station transmits data to the mobile 

gateway 

3. POINT OF CARE AND AUTOMATIC DRUG DELIVERY PLATFORM 

The control system decides the amount of drug to be delivered to the patient. Input signals come from two 
types of sources: information provided by the sensors and the assignments provided by the physicians via 
PoC.  The Rule Engine, the key part on the drug calculation, provides the service to diagnose a patient's 
status based on a set of medical rules. These are supplied by clinical professionals, the medical partners of the 
HELP project and are used in conjunction with patient information gathered by the sensors of the Mobile 
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Gateway as well as physicians via the Point of Care. Each medical rule has a condition and a result or 
consequence. Once a patient is found that matches a rule's condition the result will be applied (e.g. raise an 
alarm). Their conditions may have varying complexities, which range from simple comparisons (e.g. equal, 
greater than, etc.) and mathematical operations (e.g. addition, division, etc.) to logic inference (e.g. 
conjunction, disjunction, etc.). The consequences are not limited to but usually raise an alarm at the PoC for 
medical professionals to review. The Rule Engine communicates with the PoC through a web service. It acts 
as a SOAP client retrieving patient information from the Server Platform and pushing alarms back. 

4. CONCLUSION 

The paper has provided insights on the HELP system conceived for PD patients, detailing the system 
architecture and the BS&AN created around a mobile gateway and medical devices. 

HELP should therefore be able to fulfill the so far unmet needs derived from the drawbacks of traditional 
PD disease treatments. It would thus improve the quality of life of elderly people suffering from PD and 
reduce co-morbidity, and by doing so, enable the users to conduct an independent life at their homes. 

The last project phase will include trials on PD patients, which will provide the necessary feedback to 
thorough fully assess the consistency of the HELP solution, and its compliance with such challenging 
objectives. The development of the complex high-tech equipment presented in this paper implies the 
confluence of very different competences, and may give the desired precise control while offering the most 
therapeutic outcomes. This kind of innovative high-tech product could supply new commercial challenges for 
the Pharmaceutical Companies. 
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ABSTRACT 

Life expectancy has been steadily increasing in recent years. Historically, each new technology created by man brings 
with it a high power of inclusion or exclusion and, therefore, the elderly clearly have some limitations in the use of 
information and communication technologies (ICT). This paper examines the appropriateness for the elderly of the 
interfaces of European Union (EU) public entities websites that provide e-government basic services. It is proposed an 
evaluation method that includes in its criteria, the interface design requirements to overcome some limitations of seniors. 
The method presented allows both the individual assessment and a comparative study of the sites under consideration.   

KEYWORDS 
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1. INTRODUCTION 

With the new digital media and the implementation of e-government systems, it is not only possible to access 
information, but also an updated set of features and services that enable optimizing time and financial costs. 
These resources must be harnessed and exploited by both public organizations and citizens. 

According to Planqué and Zweers (2003), e-government is an emerging concept that is intended to 
provide or make information, products or services available electronically, from public organizations, at any 
time, everywhere and for everyone.  

For the European Commission, information and communication technologies (ICT) can help the public 
administration overcoming several challenges. However, the main emphasis should not be attributed to 
technology, but to its use combined with organizational changes and new skills, in order to improve public 
services, democratic processes and public policies. Within this perspective, the e-Government is seen as a 
strategic process to enhance the relationship between both citizens and businesses and public administration, 
contributing decisively for its modernization. Implementing Electronic Government is thus seen as an 
important step to promote citizenship, stimulate changes to public organizations, disseminate the technology 
(so that it contributes to the development of the country), enable the integration of systems and processes and 
promote digital inclusion. 

The computer becomes increasingly necessary in everyday life. However, the elderly have some known 
limitations in this area since they have not had any contact with these technologies on their working lives. 

In this context, several investigations have identified a number of social exclusion problems of older 
people concerning on the use of ICT (Scott, 1999), (Morrel and Mayhorn 2000), (Barnett and Adkins,2001), 
(Cameron, et al.,2001) and (Foskey, 2002). 

On the other hand, cognitive abilities such as memory, reasoning and speed of information processing 
decline with age. In this context, older people have more difficulty to learn new things (Swindell, 2002). 
According to Zajicek (2004)], the limitations due to age (loss of vision, hearing, memory and mobility) 
contribute to a lack of confidence, difficulties in orientation and memory. 

According to Mynatt and Rogers (2002), the use of technology can enable older people to continue to live 
independently in their homes. In this context, the e-government that allows fast and easy access to 
information on the Internet, forms and electronic declarations submission, health-related scheduling 
appointments, or even complaints presentation, can be a valuable aid to seniors, especially for those who 
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have difficulties leaving home. However, older adults are at a distinct disadvantage when attempting to 
effectively access such services (Lines et al. 2007, Fuchsberger 2008). 

According to Sayago et al. (2009), the virtual barriers that seniors face are not dependent on either the 
technology or their experience with the Internet, or even, on their qualifications. According to the limitations 
of this age group, a poor interface usability, difficulties to remember the steps to perform different tasks, low 
understanding of technical terms and the use of the mouse are the main limitations that prevent Web access 
and interaction. According to Nielsen (2002), seniors are more affected by usability problems than younger 
users. 

In this paper we propose a method for evaluating interfaces usability of public entities websites that 
provide services and information that may support citizen’s activities. The proposed method includes the 
parameters considered relevant for the overall evaluation of interfaces usability, according to the aspects 
considered essential to facilitate senior public (older than 60 years) access to information and services 
available. We also present the application of this method to websites deemed most relevant and most 
successful in each of the EU countries. These services were considered by the respective countries examples 
of good practices in implementing e-government and are examples to be followed by other EU countries. 

2. EVALUATION METHODOLOGY 

For the establishment of the evaluation method adopted and, essentially, to ensure an objective assessment, 
overcoming the subjectivity of user satisfaction, a bibliographical research which served as a reference for 
certain stages of work was made. This research focused on two fundamental aspects: defining the 
characteristics of senior population and consequent demands on interface design and definition of criteria for 
a complete and objective evaluation. 

The assessment of interfaces usability was developed in five phases: specification of the expectations and 
requirements from the users point of view; definition of the characteristics and quality attributes that best fit 
the domain of assessment; definition, for each criteria, of the weighting and contribution to the final 
evaluation; analysis and measurement of websites quality according to the features and attributes defined; 
analysis and comparison of partial and global values obtained. 

2.1 Interface Design for Seniors 

In recent years, older adults have become one of the fastest growing groups of web-service users (Fernando 
et al., 2009), (Money et al. 2011). Research has shown that aging is not, by itself, an obstacle to the use of 
computers or the Internet (Goodman and Syme, 2003), (Mayhorn and Stronge, 2004), (Dickinson and Roos, 
2005). However, the use of ICT by the elderly may be conditioned by changes due to age (vision and 
cognitive abilities), which affect the ability to remember, learn, think and reason [(Purdie and Boulton-Lewis, 
2003),( Boulton-Lewis et al., 2006). Thus, short-term memory, speed of thought, attention and spatial 
memory may constrain the use of computers and the Internet. A large proportion of these users, particularly 
those living independently, are likely to require assistance from both public and private agencies to support 
independent living tasks such as grocery shopping, accessing social services, paying utility bills, and 
managing and accessing healthcare (Holzinger et al., 2008). 

A interface user centered design can overcome many of these limitations: the presentation of information 
in an appropriate manner, with well-organized navigation structures and accessibility features can facilitate 
interaction and make access to information easier, attractive and efficient (Melenhorst and Rogers, 2001), 
(Nielsen, 2002), (National Institute of Aging, 2002). 

2.2 Definition of Assessing Criteria  

Websites evaluation is largely documented in investigations of several areas. In this context the contributions 
of Olsina (1999), Buenadicha and Chamorro(2003), Winckler et al (2001), Miranda et al (2006), Kock et al. 
(2009), Federici and Borsci (2011), among others, were considered. 
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According to Evans and King (1999), websites evaluation should include five basic elements: categories, 
attributes, corresponding weights, evaluation and final ranking. According to this methodology, the first step 
is to establish categories and attributes considered essential to enable users an easy and efficient access. 

These parameters were defined based on the specification of the objectives from the user’s point of view 
and the consequent demand for quality when they wish to access information or services. These parameters 
should reflect the need for components and features considered important in websites. To define the 
characteristics that best fit this area of assessment the information and available services were also considered. 

In this context, in order to focus the evaluation on the user’s point of view, the Usability, Functionality, 
Reliability and Efficiency features are considered.  

The Usability feature allows the assessment of whether access to the information provided is easy and if 
the contents are easily understood and identified. The Functionality measures the suitability of the elements 
that enable access to information and the importance of the content available. The Reliability feature is 
intended to analyze the existence of errors that affect access to information and implementation of the 
proposed tasks. Finally, the Efficiency reviews the effectiveness of information access, particularly for users 
with disabilities or limitations. 

From these characteristics are derived and weighted according to their relative importance, the sub 
characteristics and the corresponding measurable attributes (Figure1). 

 
 
 

Figure 1. Evaluation parameters 

The evaluation result for each of the websites under consideration is the sum of all partial values 
(assigned classification and respective weighting). 

For the assignment of each of the values was considered a partial scale from 0 to100%. The aim is an 
objective assessment despite the diversity of parameters involved. Accordingly, whenever the type of 
response is "verify" (eg. Global website last update indicator) is assigned 100%. If the response is "not 
verified" it is assigned 0%. 

For the remaining (eg, Site map: functional and accessible from all pages), the rating assigned to the 
measurable parameters, was defined according to table1. 
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Table 1. Evaluation criteria 

 Classification 
Do not verify 0 
Verifies but with serious restrictions 20% 
Verifies partially 60% 
Verifies totally 100% 

 

This method, besides providing a comparative assessment of all websites under consideration, it also 
allows an individual evaluation. Thus, it is established an individual classification resulting from the final 
result, corresponding to the total of all assessed parameters, allowing this way the measurement of the quality 
and suitability of the site (Table2). 

Table 2. Websites individual classification 

Evaluation results Classification 
<= 50% Very weak. Does not meet user requirements. 
> 50 % and < = 70% Acceptable. There are many aspects to be 

improved 
> 70% Good 

2.3 Websites Quality Analysis and Measurement 

The analysis of websites considered best practices for each of the EU countries (table3) was held in June 2011.  

Table 3. Best practices in EU e-government 

 Best practices URL 
BE Citizen personalised portal http://www.Mybelgium.be 
BG Integrated Web platform providing municipal and central government 

services online 
http://portal.egov.bg 

CZ eJustice portal http://portal.justice.cz 
DK SKAT – electronic tax declaration http://www.tastselvskat.dk 
DE Elster – electronic tax declaration http://www.elsteronline.de 
EE Digital Prescription http://www.haigekassa.ee/eng/digital_prescription 
IE Access to Revenue Commissioners Services and Information www.revenue.ie 
GR Citizen Service Centers www.kep.gov.gr 
ES @Firma ‐ eSignatures ad eIDs validation Platform http://www.epractice.eu/en/cases/afirma 
FR mon.Service-public http://www.mon.service‐public.fr 
IT Digital Civil Trial http://www.processotelematico.giustizia.it 
CY eProcurement System https://www.eprocurement.gov.cy/ceproc/home.do 
LV Electronic single university application https://www.latvija.lv/LV/LDV/EServiceDescription. 
LT Job search www.ldb.lt 
LU Tax declaration http://www.guichet.public.lu/fr/index.html 
HU CIT4‐ Passports and drivers’ license www.magyarorszag.hu 
MT Environment and Planning Authority eServices http://www.mepa.org.mt 
NL DIGID-authentication solution for the government www.digid.nl 
AT eGOVLABS www.egovlabs.gv.at 
PL Customer service on‐line for premium payers and insured citizens http://e‐inspektorat.zus.pl/ 
PT Citizen's Portal www.cartaodecidadao.pt 
RO National Electronic System http://www.e‐guvernare.ro/ 
SI G2B-One Stop Shop for companies http://evem.gov.si/evem/ 
UK Not available information  

 

The evaluation results were obtained manually by observation, use and performance of the proposed tasks. 
Specific tools for automatic validation (Table4) have also been used. 

Table 4. Validation tools 

Tool Function 
Xenu´s 
http://home.snafu.de/tilman/xenulink.html 

Checks for Web pages broken links 

http://www.octagate.com/service/SiteTimer/ 
http://websiteoptimization.com/services/analyze/ 

Measures the pages loading speed 
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http://www.sidar.org/hera/index.php.pt?ini=info Checks if the site meets the accessibility features to users with special needs 
according to various priority levels 

Access keys 
http://www.accesskeys.org/tools/color-contrast.html 

Checks the contrast between the background and  page remaining elements 
colors 

3. RESULTS 

The results were analyzed not only according to each of the features considered, but also considering the 

overall quality of the website. The values obtained are summarized in Table 5. 

Table 5. Evaluation results 
 BE BG CZ DK DE EE IE GR ES FR IT CY LT LV LU HU MT NL AT PL PT RO SI SK FI SE 

Usab. 78 43 51 71 61 66 80 65 88 70 62 68 79 56 81 40 68 69 60 62 73 51 53 45 67 76 

Func. 80 70 65 79 81 82 81 78 80 78 71 75 72 58 82 61 78 70 60 65 72 54 60 51 68 72 

Rel. 81 72 70 82 86 79 82 74 81 79 72 70 75 63 79 69 78 70 72 69 72 63 61 59 73 77 

Eff. 60 51 50 59 71 60 84 58 74 82 52 51 79 59 56 51 60 68 70 52 67 54 51 56 59 56 

 
According to the results concerning the Usability feature, three websites (Slovakia, Bulgaria and 

Hungary) had ratings below 50%, which is considered the minimum threshold for acceptable quality. In these 
cases, older users have great difficulty in accessing available information and will feel lost, unable to find the 
desired information: the contents are not easily identified and the navigation structure is confusing, 
associated with text (very small) that is not identified as a hyperlink. Spain, Luxembourg and Ireland 
websites are the best suited to the senior public: these sites present easily identifiable functionalities to 
increase and hear the text corresponding to content and have a structure and help features that facilitate 
access to information. 

The overall results considering the weight assigned to each of the characteristics are shown in Figure4. 
All the evaluated sites were rated above 50% (minimum acceptable), while 46% had ratings above 

70% (value corresponding to good). 

 
Figure 4. Overall assessment 

4. CONCLUSION 

The Web sites analyzed, despite the satisfactory values obtained, show many limitations and deficiencies for 
senior users. In many cases, these problems can be corrected with a proper interface design. In a knowledge-
based society, it is necessary to provide all citizens the ability to access information and services available in 
a pleasant and efficient manner. The elderly face more difficulties and limitations which makes them a very 
important group. In this context an appropriate interface design suitable to the elderly is essential to 
overcome digital divide towards full citizenship. 

This method allows not only an evaluation of several websites simultaneously, but also an individual 
assessment. This assessment may be made only taking into consideration each of the characteristics under 
analysis.  
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THE DESIGN OF A PARTICIPATORY PLATFORM 
FOR IMPROVING HIGHER DEGREE SUPERVISION 

Dorit Maor and Jan Herrington  
Murdoch University, South Street, Western Australia 6150  

ABSTRACT 

A major trend in higher education is in the use of Web2 technologies so that the learner becomes a creator of knowledge 
rather than a consumer of the knowledge created by experts. There is a need in doctoral education to theorize and provide 
a robust framework for the utilization of social learning media to create a multifaceted platform for the practical support 
to help with the conceptualization of the supervision process. In this paper, we propose the design of such a platform. 

KEYWORDS 

Supervision, doctoral education, higher degree research, international students, Web2 technologies 

1. INTRODUCTION 

The supervision process of higher degree research students, (sometimes called doctoral education), is 
complex and demanding work that is often done in isolation from other supervisors, academics, and students. 
Thus there is often little transparency of the processes and procedures for the participants, the school and 
university administrators who are involved. Different models of supervision that exist in universities do not 
always enable transparency.  

There is a need for clear training in this area. In a study which examined the “health” of a university’s 
postgraduate supervision through focus group interviews, three issues emerged: 1. The importance of the 
relational aspects of supervision; 2. The importance of systematic feedback; 3. “The lack of strategies to 
facilitate this evaluative feedback process” (Aspland, Edwards, O’Leary, & Ryan, 1999, p. 127). Earlier 
studies of postgraduate supervision also found that students often expressed dissatisfaction from the early 
stages of candidature (Powles, 1988); and often expressed anxiety about unclear departmental support or 
expectations, lack of supervisors’ knowledge about procedural and practical processes of the candidature, 
difficulties with resources availability and feelings of isolation (Parry & Hayden, 1994). Moses (1984) 
identified a range of professional issues such as a lack of supervisor knowledge in the area supervised, or 
organizational factors such as too many students per supervisor, too much administration, and poor 
management of research groups. These issues are still common today in the higher degree supervision.  

In an empirical study conducted in Australian universities (Halse & Malfory, 2010), doctoral supervision 
was theorized as professional work. There are five components that were identified based on life history 
interviews with doctoral supervisors across five disciplines. Based on this study, the authors were able to 
offer a more precise discourse, language and theory for preparing supervisors for the work of doctoral 
supervision in universities today.  

As recently as 2010, authors have been calling for a more holistic approach to doctoral education (e.g., 
Cumming, 2010) as well as for ‘re-envisioning’ (Nyquist & Woodford 2000), ‘reframing’ (McAlpine & 
Norton 2006) and ‘rethinking’ (Walker, et al. 2007) contemporary approaches to the doctorate. However, 
now the imperative is to theorize and provide a robust framework for the utilization of social learning media 
to create a multifaceted platform for the practical support to help with the conceptualization of the 
supervision process. In this paper, we propose the design of such a platform. 
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2. THEORETICAL PERSPECTIVES FOR SUPERVISION 

According to Cummings (2010), doctoral education not only involves a multiplicity of activities but it 
reflects “an appreciation of additional factors such as historical developments, cultural understandings and 
professional protocols that impact on all those engaged in doctoral work” (p. 31). The use of theory and 
practice, according to Cummings, enables emerging patterns and relationships to be established. A number of 
implications emerge from this model for curriculum and pedagogy: it is better to look at it as an ecosystem 
consisting of many components that are related and interdependent and should be viewed as a joint 
responsibility with the focus on continuing improvement. There is an increased demand for access to other 
stakeholders such as industry partners. The current view of a highly structured approach needs to shift to a 
more open and flexible approach of postgraduate supervision, and a more instrumental approach can be used 
to improve research skills. These along with generic attributes need to develop in authentic contexts. 

A recent Australian Learning and Teaching Council (ALTC) project (Hammond, Ryland, Tennant, & 
Boud, 2010) aimed to examine the research supervision and training provisions, together with current and 
future needs. This project’s outcomes highlight the importance of the changing place of knowledge in 
contemporary society and the changing context of research education for both supervisors and their students. 
According to the ALTC report, the demand for more professionalism and formalisation of the research 
education resulted in more transparency but practices became highly scrutinised. This development was often 
not appreciated by supervisors who felt that their professionalism was being undermined. There is a great 
need, however, to increase the sophistication of the process and to support the supervision pedagogy of both 
experienced and new supervisors. Diversity was found to be the major characteristic of the supervision 
process. The current situation suggests that research students’ academic literacies are of major concern and 
that the use of the technology to mediate the supervision process can be better developed and utilized.  

Despite more awareness of the need to improve postgraduate supervision (Hammond, et al., 2010) and the 
implementation of training programs for supervisors (Luca & McMahon, 2011), our perceptions as 
practitioners in higher degree supervision suggest that many of the above mentioned problems still exist. A 
potential solution, therefore, is to make the process a participatory one, and to encourage both supervisor and 
supervisee to become more active and more empowered by being a participant. Social learning theory 
(Bandura, 1977) asserts that students learn when they are able to interact, collaborate, and cooperate in their 
learning. In a supervision scenario, we borrow the notion of social learning theory and expand it to 
participatory learning theory, where the individuals in the supervision process use social learning Web2 tools 
and participate in developing their own and others’ knowledge while participating in the supervision process. 
The major change in using the Internet and the current use of Web2 technologies is that the learner becomes 
a creator of knowledge rather than a consumer of the knowledge created by experts (Jenkins, 2007). To 
alleviate these problems, an attempt will be made to design a Participatory SuperVision Support Platform 
(PSVSP) to help in conceptualizing the progress of higher degree research and to provide practical support 
for the supervision process. The aim of this project is to design a supervision platform to support supervisors 
and postgraduate students in their learning journey and to enhance the process of research supervision. This 
project will involve the design, distribution and evaluation of innovative uses of eLearning and social 
learning tools for individual and community supervision. The research component will examine the relevance 
and acceptance of the model in higher education and, in particular, to examine the usability and effectiveness 
of the PSVSP for the supervision of higher degree research students. The PSVSP should be a user-friendly 
tool that brings efficiency and clarity to the process of supervision and makes it a sustainable process. The 
goals in establishing the PSVSP are:  

• to improve supervision; 
• to reduce drop out and increase retention, and to increase completion rates of postgraduate students;  
• to develop criteria for each research stage that will be supported by the PSVSP; and  
• to bring to the forefront a discussion on the quality of supervision, including completion. 

3. THE SIGNIFICANCE OF THE PROPOSED ENVIRONMENT 

The experiences that we have had as supervisors, our discussions with colleagues, and reading of the 
experiences of others, have informed this project. We have often been overwhelmed with the amount of 

ISBN: 978-972-8939-55-7  © 2011 IADIS

300



administrative work related to supervision, the conceptual demands and intensity of feedback that we need to 
provide to students. We are eager to have a technological platform that would help us function better in this 
area. In addition, the workload allocated by schools or universities, in most cases, does not represent the 
amount of work required to produce good quality postgraduate graduates.  

Two recent ALTC projects on supervision (Hammond et al., 2010; Yarlagadda et al., 2010) reported high 
level of dissatisfaction among supervisors regarding existing level of resources and the challenges that 
confront supervisors in achieving high quality postgraduate research. The University of Technology, Sydney, 
project (Hammond et al., 2010, p. vi) has ten relevant recommendations that are worth pursuing. Of interest 
are their recommendations indicating the need for additional targeted resources for supervisors and 
supervisor training and development, for example: 

Recommendation 1: That universities provide additional ways of facilitating rich and sustained 
conversations about research education and ensure systems and processes are in place to support such 
conversations. 

Recommendation 9: That universities review existing professional development programs to ensure they 
address the different needs of new and experienced supervisors. 

This proposed project would add value to these recommendations by adding a technology-based support 
platform for supervisors and students to enhance the supervision process. This site will enable supervisors 
and students working in similar areas to interact as a group, make resources available, update relevant 
literature, rework drafts of chapters, facilitate one-to-one and one-to-many communications and feature 
invitations to external experts in the field. Students will be encouraged to share their work through 
participatory technologies such as YouTube and websites, to encourage public scrutiny of their work. Other 
important features could include links to the institution’s research office, templates of mutual expectations 
and commitments with students, examples of styles of supervision, case studies of feedback from graduates, 
examples of examiners’ report, conference announcements, and so on. 

For supervisors, the PSVSP will provide a personal space to organise and follow their students’ work and 
be able to observe the different stages represented in their research. This will include documents such as the 
revision of draft chapters, data analysis, formal documents such as ethics application, and progress reports. 
This will enable a transparent process for the supervisor and each student who will be given access to the 
PSVSP. Access will also be available for the relevant Academic Chair or other stakeholders interested in the 
supervisor process. This platform will yield better organisation, easier access to the latest versions of drafts, 
and better communication between the supervisor and the student. 

For students, the PSVSP will provide a reliable framework for the supervision process, a place to interact, 
to keep documents, to know what is the next step in the research chain and also to access resources, call upon 
expert views and examine examples of chapters, theses, proposals and abstracts. A valuable feature will be a 
venue for group discussion. Students of the same supervisor can interact with each other and support each 
other to create a community of researchers in the same area of interest (such as educational technology, 
literacy, science, etc.), or students can invite external people to online discussions based on common 
procedures, such as ethical approval to conduct research. At the faculty, school or department level, the 
PSVSP will enable the research officer to update documents and collect of information. This role would have 
different access permission. 

4. DEVELOPMENT, IMPLEMENTATION AND EVALUATION 

First stage: An in-depth literature review will examine the process of supervision; technology that can 
support the supervision process; problems associated with supervision and to what extent technology such as 
PSVSP can help with the process.  

Second stage: Build the pilot PSVSP. This can be done by modifying an open source tool, such as 
Moodle or Google doc, to accommodate the specific needs of the project. The value of using Moodle is its 
ability to integrate the supervision model into the existing ecosystem of the universities and therefore make it 
easier to distribute it and for the higher education sector to adopt it.  

Third stage: Trial the platform with a number of supervisors across schools within Murdoch University 
and with two other universities.  

Fourth stage: Develop the prototype, which will enable the research phase. 
Fifth stage: Implementation of the participatory supervision platform with the target groups.  
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Evaluation: Evaluation will take place throughout the entire project. Reeves and Hedberg (2003) suggest 
six functions of evaluation: Review, Needs assessment, Formative evaluation, Effectiveness evaluation, 
Impact evaluation and Maintenance evaluation. The first three functions are appropriate for evaluating 
Stages 1-4 of the project. However, the remaining functions (Effectiveness, Impact and Maintenance 
evaluations) are only appropriate upon implementation, and only when an innovation has been fully 
operational for two or more years. These longer term evaluations will, nevertheless, be planned as part of the 
design. 

In addition, each university involved in the project will design one or more case studies of the use of the 
platform in relation to issues such as style of supervision, relationship between supervisors and supervisee, 
cultural differences with overseas students, duration of postgraduate study, detection of early problems, the 
different roles of supervisors and impacts on completion rate. 

5. CONCLUSION 

In this study we will design, implement and evaluate an electronic environment to enable a more transparent, 
multilevel, effective use of a supervision system that will facilitate a participatory process for supervision of 
higher degree students. The recommendations suggested by Hammond et al., (2010) can be addressed by 
engaging with the new PSVSP, as this tool will provide technological enhancement to critical issues in 
postgraduate supervision and research education. By developing this new system, universities will provide 
additional ways for rich and sustained conversations between postgraduate students and their supervisors (the 
participatory element of the platform), develop the capacity for students to seek peer review during the 
development of their theses (using participatory technologies), increase the shift from private to public space  
(private and public interaction), provide resources to address academic literacy in research education, and 
engage supervisors in creative and innovative ways to deal with supervision pedagogy. 
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E-LEARNING: REQUIREMENT AND ADVANTAGES 

Dawood Salim Al Hamdani 
Sultanate of Oman - Sohar - Sohar University 

ABSTRACT 

The environment of e-learning should combine the use of teaching/learning methods based on active learning and the use 
of different technology. Therefore implementing e-learning at schools/universities requires some essential aspects. The 
author argues that identifying the most important of these basic aspects is crucial in achieving successful e-learning in the 
light of literary subject.  
The paper attempts to define e-learning, its benefit and requirements from constructivism perspectives; i.e. it sheds light 
on the potential technology-rich constructivist learning environment. 

KEYWORDS  
e-learning, constructivism, active learning, resources, cooperative, e-learning environment 

1. INTRODUCTION 

There are many terms used to describe the uses of technology in education, in attempts to enhance learning 
and teaching: “Distance education”, “Web-based education”, “Online education”, “Computer Assisted 
Learning (CAL)” and “Electronic learning”.  For some these terms mean the same; for others, they appear 
different, however.  Also, the use of technology varies from promoting drill and practice to promoting high-
order thinking skills.  With this in mind, the author thinks that there is a need to look at the full potential of 
using technologies in education.  This can be fulfilled by examining the definition of e-learning, learning 
theories and the real requirements to implement technology into learning and teaching. 

1.1 The Definition of e-learning 

E-learning can be defined as electronic learning based on the use of internet and web pages. As result of this 
definition terms such ‘Online education”, “Web-based education” and electronic education are used to 
describe the uses of technology in learning and teaching.  However, this definition according to Horton and 
Horton (2003) is broad and open and it excludes the uses of other new technology such Computer Based 
Training (CBT), Computer Based Learning (CBL), Computer Assisted Learning (CAL) on CDs, the uses of 
wireless network and other types of modern technology.  

Therefore, there is need for a more precise and comprehensive definition that takes into the use of new 
technologies into learning/teaching.  The author defines e-learning as "a learning experience which involves 
exchange of information and skills through the use of electronic media.”   

2. ESSENTIAL COMPONENTS FOR THE ACHIEVEMENT OF A 
SUCCESSFUL E-LEARNING 

An effective e-learning environment should combine the use of instructional approach based on active 
learning such as project-based learning, resource-based learning and problem solving, the use of technology 
to enhance learning.  Clark (2004) maintains that it is instructional methods—not media—that most directly 
influence learning.  Achieving successful e-learning it is important to consider the following components: 
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2.1 Method of Instruction 

Technology is neutral to any teaching/learning methods.  It is can be used with constructivist approach such 
as resource based learning or with traditional approach e.g. based on mastery of learning. Many studies show 
the positive effect of technology on students learning.  For example, when technology used with behaviourist 
approach (drill and practice), studies show improvements in students’ learning.  However, studies such as of 
Baker, Gearhart and Herman (1994) showed the effectiveness of technology in promoting problem solving 
and high-order and critical thinking when used in constructivist context.  Murphy (1997) points out that 
technology is the typical means to implement constructivist principles.   

2.2 Elearning Technologies 

In constructivist learning environment, the effective use of technologies lies in use as tools to generate ideas, 
exchange information and experience, the development of higher-order thinking skills, and solve problem.  
Jonassen (2000) calls these mindtools; he identifies five categories: (1) Semantic organizational tools; (2) 
Dynamic modeling tools; (3) Interpretation tools; (4) Knowledge construction tools; and (5) Conversation 
tools. 

2.3 Modern Technologies 

In addition to the above technologies, Bowles  (2004), mentions most important modern technologies that 
facilitate effective Elearning such as wireless technology, satellites, great bandwidth, wireless desktop 
PCs/laptops and PDAs.  These technologies work to accelerate the exchange of data and information among 
students and teachers, and allow students to access to data and information from different sources such as 
educational portals and websites that contain what the students wants for their learning. 

2.4 New Role for the Teacher  

Constructivist rich- technology environment imposes a new role for the teacher.  Unlike traditional “top-
down” teaching, Vygotsky (1978) would advocate a bottom-up teaching approach where the teacher 
facilitates, as opposed to directs, what and how students learn concepts both in and out of the classroom.  In 
the learning setting with the use of technologies, teachers should contribute a major role in establishing the 
learning environment for their students.  Teacher’ role is as facilitator, coacher and co-learner.   

2.5 Electronic Materials (e-books and e-activities) 

E-learning requires provision of some learning materials into digitalized forms.  These are known as e-books.  
E-book is the integration of information from a variety of media sources into a single presentation. It 
combines the use of various media such as text, graphics, animation, pictures, video, and sound, to present 
information.   

3. BENEFITS OF E-LEARNING  

E-learning environment is characterized by being assisted learning environment in which students 
cooperatively find and exchange of information, and put forward ideas to solve the problems among 
themselves. It is electronic social constructivist learning environment.  This type of learning setting is 
important to the growth of cognitive development of individuals.  There are several benefits of e-learning 
environment that makes it more effective and valuable than the traditional learning environment (Campbell, 
2004).  Some of these benefits are to: 
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3.1 Support Active Learning 

According to Grabinger, Dunlap and Heath (1993) active learning is a learning through which student is 
responsible for his/her learning by doing something meaningful, productive and useful with new information.  
E-learning environment encourages students to freely select topics for their learning, select media of 
instruction that suitable for learning styles and preference, and encourage them to interact with whom they 
prefer to share knowledge and experience.   

3.2 Facilitate of Constructive Interaction 

There are different types of interactions that can take place during students’ learning: interaction among 
students themselves, interaction between students and the teacher and interaction between students and the 
learning materials.  These interactions can synchronous and asynchronous.  Zvacek (2004) maintains that the 
synchronized interaction allows information and experience exchange, and additionally, according to Berge 
(2004) it provides instant feedbacks for discussed topics.  The feedback is necessarily for students to progress 
in their learning and it is essential for students’“zone of proximal development” to excel in their learning. 

3.3 Provide Real-World Context: 

E-learning environment can provide authentic experiences because learners have access to so much more 
information and so many more points of view than before with traditional learning approaches.  Students can 
participate in research projects nationwide using real and recent data, and using e-materials during their study.  

3.4 Promote Depth of Coverage 

The new instructional approach requires students to carry out research in form of projects using different 
resources. The final facets can be multimedia presentation or websites.  Therefore, students will access more 
electronic material from more sources and gather up-to-date research finding, than one teacher possibly 
provide (Campell, 2004). 

3.5 Activate Collaborative Learning 

Collaborative learning is method of learning in which students divided into small groups heterogeneously 
(including different levels of abilities).  Each group consists of 3 to 6 members; the students cooperate in 
achieving common goal/s.  In this technology-rich learning environment, individuals can participate in 
cooperative learning activities regardless of the separation of time and space. The collaborative learning has 
very positive effect on learning compared to other methods, e.g., individual learning. There is no doubt that 
technologies can facilitate collaborative learning in light of many studies integrated technologies into 
collaborative learning. 

3.6 Promote Critical and Creative Thinking 

The synchronous and asynchronous interactions with teachers, peers and the other that leaner gets involved, 
by discussing, sharing and exchanging ideas, opinions and feedback, develop critical and creative thinking 
skills. These skills according to Ryser , Beeler and McKenzie (1995) are higher-order skills. 

3.7 Promote Information Skills 

These skills enable student to access, analyze, evaluate, choose, use and communicate information. The skills 
help students to solve the problems in a scientific way. Students need these skills for their individual learning, 
and for planning for their future. This is what the individuals need in their daily lives.  E-learning promotes 
the use these skills (Campbell, 2004). 
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4. CONCLUSION 

Effective learning combines both the use of technology and active learning principles. It develops higher 
order thinking skills, takes into account students’ learning needs such their learning speed, their preference of 
learning time and place.  It caters for students with different learning styles; there are visual learners, auditory 
learners and kinaesthetic learners. 
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ABSTRACT 

As one of the three learning methods China's new curriculum advocated, cooperative learning plays a positive role in 
increasing student exchanges, bettering teacher-student relationship, improving the quality of teaching and promoting 
quality development. Collaborative learning has been widely used at all levels of school education in China, but there are 
many deficiencies. In this paper, we take some class record segments and one informal conversational interview as the 
foundation to analysis the frequently asked question in cooperative learning and propose solutions. 

KEYWORDS 

Collaborative learning, frequently asked question, reflection 

1. INTRODUCTION 

According to Johnson et al., cooperative learning is the ‘‘instructional use of small groups so that students 
work together to maximize their own and each other’s learning.’’ As one of the three learning methods 
China's new curriculum advocated, collaborative learning has been widely used at all levels of school 
education in China, but there are many deficiencies. 

The "rectangular, square, parallelogram" is one of the lessons of six year primary school in the fifth 
mathematics textbooks published by PEP, the main teaching objective is to correctly distinguish between the 
rectangular, square and parallelogram, and guide students to observe the rectangular, square edges and angles 
characteristics, through observation, measurement, and hands to enable students to accumulate perceptual 
knowledge, develop spatial concepts, culture students the sense of innovation and abstraction ability. In this 
class, the teacher first created situations through multimedia courseware to cause the student to the topic of 
class. Then, the teacher asked probing questions, randomized the group according to class size, and 
completed the task through students’ life experience and group cooperation. Finally, generalize knowledge 
through teacher’s summary and students’ practice to achieve the requirements of teaching objective. 
Throughout the teaching of this lesson, students acquired the edge and angle features of rectangular, square 
and parallelogram through their own observation, operation, knowledge exchange, formed certain 
collaboration sense and capacity. However, there are still some aspects to be desired. 

2. THE FREQUENTLY ASKED QUESTION AND COMMENTS 

2.1 Lack of Effective Organization 

2.1.1 Emphasizing on Form of Grouping 

Class Record Segment 1: 
Teacher: I have just showed common graphics in the life. In this class we will study the rectangle, square 

and parallelogram. 
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Teacher: Four students before and after the table form a group, each group choose a leader and a deputy 
leader. 

(Students have turned to find their team members, and discussed the problems. At first some group 
opinions are not unified, and grouping is finally completed with the help of teachers.)  

Teacher: Find out the rectangular, square and parallelogram from your learning supplies and carefully 
count sides and angle each of them has? Is there common characteristics? Each group chooses a student to 
speak about the problem after thinking. 

(Students explored) 
Comment: In this lesson, according to the feature of rectangular, square and parallelogram, the teacher 

subgroup the students, however, he took the principle of proximity in the issue of grouping, so it is prone to 
some problems. For example, some members of the group completed the task teacher had arranged early in 
the discussion, because their grades were better, sitting there doing nothing, began to whisper; on the 
contrary, there is no student can solve the problem in some groups for students’ poor performance; some 
members of the team don't love to talk, so they always kept silent and read book. 

The problem above is due to the teacher don’t consider individual differences of students when he divide 
students into groups. Teachers should determine the members of the group according to the students' 
specialty, comprehensive consideration of gender differences, personality, family background and other 
factors. Different gender students' interaction can broaden their horizons, and dividing students possess 
different personality characteristics into the same group is not only beneficial for improving the efficiency of 
group activities, but also beneficial for helping students to learn from each other. In addition, when deciding 
the group leader should also choose the students who have outgoing personality and are good at organization 
and communication, which are advantageous to animate the team atmosphere and lead group members to 
overcome difficulties to acquire knowledge. 

2.1.2 The Improper Intervention Measure 

Class Record Segment 2: 
Teacher: First, let’s study the characteristics of rectangular and square. Please use the rectangular and 

square on the desk, explore within the group, and discuss the report form. For a moment, I'll find the students 
talk about feelings and determine which group is the best one. Now the leaders host the following group 
discussion. 

(The teacher provided 5 minutes for discussion, and asked each group to choose one person to comment, 
then the teacher kept standing on the podium and waiting for discussion results.) 

Comment: we can see from the fragments, during the process of discussion, the teacher has been standing 
on the podium and not had effective guidance and monitoring in the cooperative learning activity. The 
teacher is not aware of the necessity of guide and assistances and thinks that student will cooperate actively, 
in order to make group cooperation become the teachers" rest courseware". The teacher’s way that abandons 
monitoring collaboration process is easy to cause the problems of classroom management, thus reducing the 
efficiency of cooperative learning. 

2.1.3 Single Evaluation Method 

Class Record Segment 3: 
Teacher: Which group report first? If what he said is not complete, the other students can help him to 

add. 
Student A: ( picks up a pocket book ), we have used triangle  to measure and found that  the length of 

upper and lower edges is 3.54 inch and the length of left and right edges is 2.76  inch, so that there is the 
equal length on the sides of  the rectangular. 

Teacher: Very good! Let us encourage him! 
Comment: In the fourth fragment, we can see that, for the evaluation of cooperative learning, teacher's 

response usually used some simple words such as "very good", "right", "well", etc. This phenomenon 
illustrates that teacher more focused on the evaluation of learning outcomes and paid no attention to the 
development evaluation cooperative learning. In addition, in the process of evaluation, the evaluation person 
is teacher himself, but mutual evaluation within and between groups and students' self evaluation basically 
not embodied. Cooperative learning and traditional learning methods are different, the purpose of cooperative 
learning is not just to teach and complete the content of courses, and its importance is to develop students’ 
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awareness of cooperation and collaboration capabilities to enable students to comprehensive development in 
the cooperation. Therefore, the evaluation of cooperative learning should be more concerned about the 
student's growth and progress, focusing on the process of evaluation, not just for the evaluation of learning 
outcomes. 

2.2 Ignoring the Cultivation of Collaborative Consciousness 

Class Record Segment 4: 
Teacher: Let us look at our discussion results, which group is the first to speak? 
Student C: I put the.... So it can be said: .... 
Teacher: You are very clever. I suggest that the class encourage him. (The teacher laughed and clapped.) 
Student D (in the same group with student C): I thought out of that approach first! 
Comment: In the episode, the same team members’ "credit" phenomenon reveals that students are lack of 

the spirit of cooperation. We can think why this happens. For one thing, a direct reason is student E is lack of 
respect for the results of others on the team. When response to questions student E used "I put parallelogram 
...” which led to dissatisfaction with other members of the group. For another, the teacher pays no attention to 
the cultivation of students' cooperative consciousness. When the teacher commented, he has said that “You 
are very clever." which is contrary to the spirit of cooperation. 

2.3 Not Consider Learning Contents 

Class Record Segment 5: 
Teacher: Now let us discuss the definition, leaving five minutes. 
(Because the students had not seen the definition before it, so they didn’t know how to do at the 

beginning and then have nothing to do, as a result, time was wasted.) 
Comment: There is a "cooperation generalization" tendency in everyday teaching. And this tendency is 

more apparent in the open class, teachers let students around discuss even if a simple question. In fact 
collaborative learning that does not consider learning contents adverse to understand the nature of the 
problem for students and hidden the teacher’s linear thinking. Not all of the learning contents and classes are 
suitable for collaborative learning. 

2.4 Only Pay Attention to Part of the Students 

Class Record Segment 6: 
In a class, I noticed that the teacher always asked several fixed student, and actives of students were also a 

few specific student. Despite the whole class seemed very active, the rest of the students’ sentiment looked 
like not very high. 

Comment: In the cooperative learning, individual teachers only pay attention to a few top students, make 
little of the underachievers, and particularly ignore medium students. Quality education and developing 
education emphasis on the all-round development of students, and is a public education spirit. Teaching that 
sacrifice most of the students interest and only pay attention to a few students is not successful and also 
inhuman. In any collective, all of the people will not be in the same base line; there will be excellent and poor. 
Our education workers should be in accordance with their aptitude, treat each student (especially trouble 
students) well, set up the idea that underachievers can also become a useful person, and do everything to 
transform the trouble students.  

2.5 Lack of Theoretical Guidance 

Informal Conversational Interview: 
Author: Is there a training of cooperative learning theory or something like that? 
Teacher: No specialized training, basically rely on my experience to carry out the collaborative teaching. 
Comment: The method and program of cooperative learning is so complex that require systematic 

training. Unfortunately, although a lot of teachers use cooperative learning in the classroom, they have little 
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or even no theoretical guidance about how to use and improve the effectivity of cooperative learning. This 
will lead to their understanding about cooperative learning as a kind of effective teaching methods is very 
limited. They often have all sorts of misunderstanding of cooperative learning, for example, cooperative 
learning is equal to group learning and discussing learning or learning together, and take use of cooperative 
learning excessively or even incorrectly. Therefore, cooperative learning will cause a nightmare if lack of 
appropriate training, as a result, the teacher can cause failure and may never use cooperative learning. 

3. CONCLUSION 

Although cooperation study is very effective, it doesn't solve all teaching and learning problems. Cooperative 
learning derives from the traditional teaching, so it must be combined with the reasonable factors of 
traditional teaching to stimulate vitality. When using it, education workers must think calmly, use reasonably, 
and further promote its effectiveness. In short, cooperative learning is a style to cultivate students’ good 
learning quality. We should help students evolve a strong sense of cooperation from the constant guidance, 
long-term influence, and actively guide students to absorb, internalize in the learning process. Only 
understanding the students’ learning practice in-depth, selecting appropriate teaching activities, well-
organized, and capturing the spark of thinking of the students timely, can we make cooperative learning 
achieve better results.  

ACKNOWLEDGEMENT 

The authors would like to thank the anonymous reviewers for their critical and constructive comments and 
suggestions. 

REFERENCES 

Journal 
XuYa-feng, 2008. The preliminary exploration of problem in group cooperative learning. Information Technology 

Education in School, No.1, pp.34-35. 
Anjewierden Anjo. et al, 2011. Examining the relation between domain-related communication and collaborative inquiry 

learning. COMPUTERS & EDUCATION , Vol. 57, No. 2,pp. 1741-1748. 
Wilson Mary Elizabeth. et al, 2011. Correction: Collaborative Teaching and Learning: A Model for Building Capacity 

and Partnerships to Address NTDs. PLoS neglected tropical diseases  , Vol. 5, No. 8. 
Conference paper or contributed volume 
Guitert M. et al, 2004. Learning and cooperative work in a virtual setting: The case of the UOC.  Proceedings of World 

Conference on Educational Multimedia, Hypermedia and Telecommunications. Lugano, SWITZERLAND, pp. 2616-
2624. 

Flores BC & Della-Piana CK, 1998. An introduction to formal cooperative learning.  Proceedings of 28th Annual 
Frontiers in Education Conference on Moving from Teacher-Centered to Learner-Centered Education. TEMPE, AZ, 
pp. 1192-1192.  

ISBN: 978-972-8939-55-7  © 2011 IADIS

310



SOCIAL SOFTWARE & ON-LINE LEARNING 
COMMUNITY* 

Gao DanDan 
East China Normal University, Shanghai 200062, China 

ABSTRACT 

Social software can be viewed as a tool that supports group interaction and on-line learning community is a kind of 
interaction group through the Internet. Based on the social software, the participants in the community can freely choose 
learning contents, teachers and learning partners. This paper will explore the characteristics of social software and the 
basic elements of the learning community in order to develop strategy for learning community based on social software. 
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1. INTRODUCTION 

The term social software came into use in 2002 and is simply defined as “software that supports group 
interaction” (Shirky, 2003). Stowe (2003) discusses the nature of sociability and computing and describes 
some of the attributes of social software. He suggests it is like including a ‘cc’ line in an e-mail and three 
defining characteristics of social software: 

• Support for conversational interaction between individuals or groups ranging from real-time instant 
messaging to asynchronous collaborative teamwork spaces. This category also includes collaborative 
commenting on and within blog spaces. 

• Support for social feedback which allows a group to rate the contributions of others, perhaps implicitly, 
leading to the creation of digital reputation. 

• Support for social networks to explicitly create and manage a digital expression of people's personal 
relationships, and to help them build new relationships. 

However, we would want to extend this definition to include the recognition that social software is also 
characterized by community gains: that many users benefit from other users acting in sociable and 
community-oriented ways. This stems from the belief that a whole can be greater than the sum of its parts – 
that the concerted social actions of strangers benefit us all. Social software and the changing goals in 
education seem to be moving in the same direction. Some of the key attributes of social software in relation 
to education are that it: 

• Delivers communication between groups. There are implicit mechanisms that allow interest groups to 
electronically coalesce – to be aware of what each other are doing and to review each others’ actions and to 
allow those actions to benefit each other member of a community. Access is available to expert and novice 
alike and in fact social software provides systems whereby experts and novices can work together. 

• Provides a means of gathering and making material available. Simple acts like putting holiday 
snapshots on a searchable photo site can give others insight into the location, for instance; for other people 
making available their work in progress can both inform others and prompt critical feedback. 

• Allows syndication and assists personalization of priorities. There are mechanisms to be passively 
active. You can choose what information streams you want to be kept informed about and that information 
will come to you rather than you having to go and seek it. It will help you both keep abreast with your co-
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workers’ online activity and those other information streams you actually priorities. 
• Have new tools for knowledge aggregation and creation of new knowledge. There are also tools that 

allow that content to be modified and incorporated in new formulations: the concept of a mash-up. 

2. SOCIAL SOFTWARE AND LEARNING COMMUNITY 

Social software comprises a wide range of different types of activities. The most familiar are likely to be 
internet discussion forums, social networking and dating sites. However, applications like massively 
multiplayer online games and internet messaging can also be seen as social software, as could group e-mails 
and teleconferencing. In the education sector, newer applications such as web-logs, wikis and social book-
marking have seen a recent increase in popularity and growing mainstream interest. At the same time, there 
are other technologies which enrich and enhance these practices, like syndication systems that bring 
information in a well organized way from one source to another. New forms of collaboration tools are also 
emerging based on collaborative document building rather than individualist blogs. We are also seeing a shift 
in the ‘modality’ of communication away from text alone: pod-casting or audio publishing via the net is a 
growing movement and it will be relatively a short time before there is also good support for video 
publication on the net. Locative and geographically mediated activity is also a likely area for growth. In the 
first instance the use of locative media on mobile phones has been commercial but the use of the mobile 
phone to share information as well as communication is likely to grow as more powerful phones become 
available to learners. Google Earth has also been a significant stimulus to devise ways of sharing information 
based on maps and locations. 

The range of social software is extensive and it is growing. Social software provides publishing in 
multimedia, researching and collecting tools. There is major commercial recognition of its importance, with 
significant internet companies buying smaller social software companies. Current social software allows 
users to communicate, collaborate and publish in a number of ways, in a variety of media, and it also helps 
learners act together to build knowledge bases that fit their specific needs. Significantly, social software is 
enabling people to do things with internet technology that they clearly want to do themselves - and as they 
discover more things they want to do the software develops. Social software is therefore satisfying needs that 
map closely onto educational needs and current agendas. Social software is about personal services on the 
web, and consequently it is about personalization. It is inherently social, and the gains of using social 
software are gains that come from collaboration.  

Based on the attributes of social software related to education, the on-line learning community was 
developed fast and more and more educational researchers are taking into account to the on-line learning 
community. According to the view of Ludwig-Hardman (2003): The learning of on-line learning community 
takes the computer as the medium, learner-centered, in cooperation and mutual communication, creating 
knowledge and sharing values and practices. Traditional interaction in classroom occurs mostly in between 
teachers and students, such as teacher questioning and answering individual students. In most case, students 
are listening, occasionally questioning, learning and the examination. If such interactive forms are dominant, 
learning community is impossible to get well development. Based on the teaching experience, whether 
traditional classroom or on-line classroom, people will query whether we need such kind of learning 
community, especially for those traditional and content intensive courses. Although different teaching 
methodologies has own strong point, many researches indicate that in the learning process, establishing 
community has the following effects: 

• In a community, students feel more connected with each other. Taking the on-line course, students often 
feel helpless and alienation with teachers and other students（Riel & Polin, 2004）. Community can reduce 
the distance between participants, and improve learners' feelings about the content of course and learning 
attitude. 

• Learning community provides a social scene. Students can analysis problems from several angles, and 
through debating perfect their knowledge, share their thoughts and ideas, learn how to take the companion as 
a resource, and more willing to take risks to solve complex and inferior structure problems (Dunlap & 
Grabinger, 2003). 

• It is also a bridge between school and work environment. Within the environment of course, it provides 
a real but safe practice scene in which lets learners to cooperate for solving practical issues. This skill 
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obtained from the school environment will help student to convert from school environment to formal 
working environment (Barab & Barnett, 2002). Participating in the community, students will learn how to 
coordinate with partisans, divide the works, and comply with relevant discipline, and it will help a lot for 
their future work. 

In short, on-line learning community will provide more plentiful and real learning situations. The 
discussions or learning topics in the community are formulated by the participants themselves, usually 
without any constraint, depending entirely on personal hobby, topics being multifarious and involving 
different types of subject, lack of systematic for the contents. On-line community is spontaneous, self-
organized, and managed by members. Member number is not fixed, liquidity, often quit differences between 
members. Also, the members of the community often need to do one thing that tries to attract more people to 
participate in the community. Of course, on-line community members need to complete some common tasks 
and the tasks are raised by the participants based on their interests or hobbies. Some successful On-line 
communities have a long life cycle, even over ten years. For example, some hackers learning communities 
have formed its own culture, history and even ceremony, although part members often changes (Zhang & 
Chen, 2006). So when we are trying to establish and maintain a on-line learning community, several factors 
should be considered: Common learning goal, Collective identification, and Cooperation (Misanchuk  & 
Anderson, 2002) . 

3. DEVELOPMENT STRATEGY OF ON-LINE LEARNING 
COMMUNITY BASED ON SOCAIL SOFTWARE 

Based on some major attributes of social software related to education and three factors of on-line learning 
community, it is possible to make the development strategy for on-line learning community. For the social 
software, the attributes of delivering communication, providing a means of gathering and making material, 
allowing syndication and assisting personalization will well support for the common learning goal, collective 
identification and cooperation of on-line learning community. 

Through our teaching practices (Chen, 2008), the summary table 1 enumerates some strategies related to 
the three factors of on-line learning community. Of course, these strategies are an open form, any relevant 
ideas and strategies for supporting the community can be added to the list. 

Table 1. Development strategies of  the learning community 

Learning Community Social Software Development Strategies 
Common Learning 
Goal 

Delivering 
Communication 
 
Tools for aggregation & 
creation of knowledge 

• Let learners work together as possible 
• Jointly determine learning goal 
• Share their personal goal 
• Judge common characters & divergences between individual and group goals, priority thinking 
common goal 
• Provide suggestions for community work. 
• Offer information in advance, so learners have an understanding to community 

Collective 
identification 

Tools for Gathering& 
making  

• Constructing public knowledge 
• Forming common vocabulary, jargon and conversational mode, or develop a mark and motto of 
community 
• Establish individual and community files, appropriately post personal data 
• Encouraging learners continuing interaction & more closely link through some periodic events 
• Constantly add new study contents 
• Establishing small groups in the community for private discussions 
• Cultivate learners to supervise discussion, then transfer to their leadership 
• Let learners have opportunity to interview, deepen understanding each 
• Collect views about different themes 
• Join spot investigation, understanding the value of other participants 
• Develop some online "Ritual" for new participants into the community 

Cooperation Delivering 
Communication 
 
Tools for aggregation & 
creation of knowledge 

• Provide tools for communication and introduction 
• Join project cooperation & encourage sharing experiences and opinions 
• Demonstrate various participating skill, enable students to skillfully use communication tools 
• Set joining rules for community. 
• Supervise discussions as early as possible, provide feedback, conflict resolution, and guide discussion 
• Let learners play different roles in community or small group 
• Using open theme, encourage members design solution scheme 
• Invite experts to participate discussion  
• Let learners develop an explanation how to evaluate collaborative contribution. 
• Formulate reward system for supporting cooperative work. 
• Encourage every group develop specialty in its particular area, members will disperse into a new 
panel, for effective diffusion of knowledge in group 
• Let learners to summarize their works and put forward new plan and difficulty points 
• Train team how to negotiate and resolve the divergences 
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In fact, the life cycle of must learning community has three stages: Students were asked to enter a 
predefined sequence, learning and interactive with classmates and summing up the experience through 
reflections, and then leaving community through ceremony. These three stages can call: initialization, 
participation and leaving. In each stage, it is need to consider above factors. For example, in the start stage, 
community focuses on community identity. In participation stage, may focus on a common goal and 
cooperation. At the end, the community is to re-examining identity, to study or reflect the collaboration 
process and target. 

4. CONCLUSION 

Social software allows us to approach learning in new and collaborative ways, and simultaneously to have 
greater access to more information - and knowledge-creation processes and more choice. The issue of choice 
and education is a significant aspect of current educational debate. It is historically significant that the notion 
of personalization has arisen at this time. Personalization is only significant if we have choices, and it is 
arguable that we are in a time when we can offer better choices because we apply ICT towards that end. One 
view is that we have enabled “mass customization” (Anderson, 1997). But most current research for on-line 
learning community is not yet related to social software. This research thinks social software is very 
meaningful to on-line learning community and they have very close relationship.  

The paper discusses on-line learning community characteristics, three major factors and strategies for 
developing learning community based on social software. The further research could be focused on following 
aspects: on-line learning  community history lineage, community management, social software features 
especially for supporting community learning, and how  to effectively integrate the community and social 
software, etc. 
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ABSTRACT 

The Internet content blocking system focusing on child pornography was deployed from April 11th 2011 in Japan. In this 
article, the technical characteristics of the system, the political situation of administrative offices and industries, and 
findings are described. This case study indicates an alternation of Internet regulatory “point of controls” and a power shift 
of regulators. 
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1. INTRODUCTION 

Internet content is regulated in many countries all over the world. Western nations are not the exceptions. In 
the UK, British Telecom launched a system named “Cleanfeed” [1], in Norway and other European countries, 
national police agencies and telecommunication companies deployed “CSAADF” [2]. The major concern of 
Internet regulation in Western nations should be that "points of control" are gradually shifted from the 
endpoints to intermediaries, as Jonathan Zittrain described. [3]. 

In Japan, the Internet content blocking system was introduced and initiated from April 11th 2011. 
Technically, an Internet service provider, an intermediary, monitors all packets and blocks access of arbitrary 
web sites based on an undisclosed blacklist. There were 9 major ISPs which installed the system at the 
beginning. Another 15 ISPs attended from June 2011, which may cover more than 50% of Japanese Internet 
users. Currently, the targeted contents are strictly restricted to web sites distributing child pornography. 

In this article, the following 3 points are described: 1) Technical details and characteristic points of this 
blocking system, 2) Political situation of this issue in Japanese administrative offices and Japanese 
telecommunication industries, 3) Findings of the present situation from the view point of power and 
regulation. 

2. TECHNICAL CHARACTERISTICS 

The Japanese system was implemented by DNS blocking. The method is nearly equal to the system called 
“CSAADF” which was initiated in Norway since 2004[4]. Descriptions and configuration examples of 
CSAADF for major name daemon packages (e.g. BIND, djbdns) were uploaded on the Telenor engineer's 
web site since Norway police introduced CSAADF[5]. The method described in the report of “Anshin-Net 
dsukuri Sokushin Kyougikai (be abbreviated it as ‘ANSK’ in the following)” (literally means ‘Good Net 
Promotion Council’ in Japanese) [6 ] for Japanese ISP engineers[7 ] (which was described thoroughly 
including analysis of caching, AAAA record of IPv6 and DNSSEC) can be also regarded as the same method. 

Under the system, a domain name lookup request from an ISP user's resolver to the ISP name daemon 
will be hooked and tampered. The response will not return from the authentic name daemon, but from the ISP 
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name daemon. The daemon overrides blacklisted hosts’ A and AAAA records and performs as the 
authoritative server of them. 

Before this DNS blocking system was installed in early 2011, there has already been a large system to 
segregate Internet contents in Japan. The system is based on “Act on Establishment of Enhanced 
Environment for Youth's Safe and Secure Internet Use” [8] which was enforced in Apr 2009. The act 
requires all mobile carriers (There are three mobile careers in Japan, and all of them provide Internet 
connection. 81% of mobile subscribers are using IP connection in Aug. 2011[9]) to provide career side web 
filtering service if a contracted user is under the age of eighteen. This filtering service, however, can easily be 
opted out by a request of his/her parents. The act did not force whole ISPs to filter web connection. The 
reason can be attributed to the number of ISPs in Japan. According to the statistics of Ministry of Internal 
affairs and Communications, there are 15,743 corporations providing Internet access[10]. It indicates that 
career side filtering is still not mandatory. 

The provision of new DNS blocking system does not mean a deprivation of freedom to build one's own 
DNS or a lack of alternative to use other name servers. ISP users still can circumvent the blocking. It may be 
also inappropriate to call that the blocking is mandatory. 

However, the adaptation of DNS blocking system has to be recognized as a milestone of Japanese 
telecommunication history.  Because of monitoring and blocking without prior notice of users, DNS blocking 
method surely violated the secrecy of communications which is provided by Telecommunications Business 
Act Article 14 (“The secrecy of communications being handled by a telecommunications carrier shall not be 
violated”)[11] and the Constitution of Japan Article 21 (“No censorship shall be maintained, nor shall the 
secrecy of any means of communication be violated”).  An examination of law interpretation and an 
adaptation of legal remission were required to initiate DNS blocking within the industry and regarding 
administrative offices. 

3. POLICY MAKING PROCESS AND POLITICAL SITUATION 

There are two big political actors around the issue. One is National 
Police Agency (NPA), and the other is Ministry of Internal affairs and 
Communications (MIC). We need to look back Japanese administrative 
history to find out how the blocking installation became a political 
conflict and how the strife was solved. 1 describes the notable actions of 
related actors and their flows. 

The first official record of discussing the introduction of blocking can 
be found on the initial meeting of "Integrated Security Conference" 
which was held in July 2008[12](“A1” in  1). This conference is a part of 
"Countermeasure against Cybercrime project" organized by NPA. The 
agency advocates different agendas annually. In the 2008 fiscal year, it 
held the conference named “The problem of distribution of child 
pornography on the Internet and its counter measures” six times, and 
showed its concentration of action against child pornography. On the 
other hand, MIC held “Investigative commission of action against illegal 
and harmful information on the Internet” at the same period (“A2” in  1). 
It put MIC vision of blocking on its output. 

Both counterparts clearly showed their own attitude towards the 
Internet content blocking in their final reports. NPA showed its 
enthusiasm by saying “rapid examination to enforce blocking is 
needed”[13]. Oppositely, MIC pointed out necessary three steps for the 
enforcement. First of all, MIC described the “insufficient crackdown of 
child abuser by NPA and unsatisfactory voluntary deletion of child 
pornography by ISPs”. Second, it asked further promotion of “filtering 
(which can be opted out by end users)”. And finally, it showed the 

Figure 1. The flows of actors 
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necessity of “measurement the effectiveness and problems”[14]. It is not appropriate to blame MCA by the 
lack of enthusiasm against child pornography. As I described, MIC hesitated because DNS blocking will 
surely cause an infringement of existing business law and the Constitution. 

In October 2008, MIC established ANSK which gathered Internet industries including all major ISPs, 
web search service providers, other major ASPs, NGOs, and academicians (“A3” in  1). A working group 
named “Action against Child pornography” in ANSK was virtually delegated the standpoint of MIC and 
became the central actor of examining possible problems, aggregating opinions, and building consensus. As 
opposed to it, NPA built “Child Pornography Anti-distribution Council (be abbreviated as ‘CPAC’ in the 
following)” in June 2009 to promote the urgent introduction of blocking (“A4” in  1). 

The major differences between ANSK and CPAC, in other words, the differences between MIC and NPA, 
are the following two points: 1) Legal basis of blocking, 2) Definition of child pornography.  

The first problem is a justifiable cause for noncompliance with the law. CPAC tried to set it as “act done 
in pursuit of a lawful business” (Penal Code Article 35) (“A5” in  1), however, this reasoning was criticized 
by jurists and judicial affairs of ISPs in ANSK. According to “Act on Punishment of Activities Relating to 
Child Prostitution and Child Pornography, and the Protection of Children” in Japan, provision of child 
pornography and other related activities is criminalized based on the Article 7. The point is, however, simple 
possession or accidental glance of child pornography is not regarded as a criminal offense in order not to 
convict unintentional behavior. Jurists in ANSK concluded that it is not reasonable to assume the blocking as 
“act done in pursuit of a lawful business” because viewing child pornography itself is not defined as a crime. 
ANSK proposed “avoidance of clear and present danger” (Penal Code Article 37) as the justifiable cause of 
blocking (“A6” in  1). It implies that the blocking can be a means to recover the right of child who suffers 
abuse. The notable point is that this interpretation restricts the aim of the Internet blocking to save child 
rights named by the law only. ANSK was anxious about NPA's further request of blocking, not only child 
pornography but also violence, hate speech, copyright infringement, and so on. 

The second controversy issue is legal definition of child pornography and the target of blocking. CPAC 
tried to target the whole materials defined by child pornography act article 2 (which defines child 
pornography) in their final report(“A7” in  1), but the definition has a problem of vagueness, especially in its 
article 2.3.3. The act defines “child” as “under eighteen years of age” and includes the following sentence in 
the definition of “child pornography”: “Any pose of a child wholly or partially naked, which arouses or 
stimulates the viewer's sexual desire.” On the contrary, marriageable age is defined as sixteen years of age in 
civil code, and even the lawmaker of the child porn act cannot clarify the boundary between legitimacy and 
illegitimacy of “partially naked”[15]. ANSK redefine the blocking target to the materials of “obvious 
infringement of child rights”, and in the concrete, described it as depiction of “sexual intercourse or any 
conduct similar to sexual intercourse” of “child under the age of twelve” (“A8” in  1). 

The probable cause of these conflicts was attributed to a lack of consideration about the existing laws. 
CPAC could not satisfy the requirement of ISPs in order to construct the legal reasoning of the blocking 
under the current Japanese law system. It resulted in disrepute of CPAC by Internet industries. CPAC had 
assigned its secretariat function to IAJapan (Internet Association Japan) [16] (“A9” in  1). IAJapan also 
undertook an experimental blacklisting management which is funded by NPA. At the end of 2010, however, 
IAJapan withdrew the will for further list management. The reason could be the reluctance of IT industries to 
cooperate with the experiment of IAJapan. 

Internet Content Safety Association (ICSA) [17], founded in March 2011, succeeded to the blacklist 
management (“A10” in  1). The association board members are occupied by Internet and telecommunication 
industries exclusively. “Yahoo! Japan” is taking the major role of ICSA, including secretariat. It accepted the 
legal background of blocking formatted by ANSK. The establishment of ICSA is a proof of winning the 
initiative of the blocking tug-of-war. It means that the Internet industry attained their goal at April 2011. 

4. CONCLUSION 

The Internet content blocking system in Japan differs from Norway or UK (both of them initiated their 
systems in 2004). It is also alien from Arabic countries like Egypt or Libya. Norwegian CSAADF blacklist is 
dominated by domestic police department. It is probable to regard them as information screening by the 
nation. In the UK, an NPO named Internet Watch Foundation (IWF) engages list management, but it is 
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reasonable to consider the institute, which an ex-policeman worked as the chief executive for 9 years, has a 
close relationship with the police. Needless to say, content blocking in Arabic countries are also governed by 
the government.  

On the contrary to those countries, Japanese blacklist management entity is severed from police agency. 
The system implies an indirect enforcement of power. It is the consequence of the political battle between the 
agencies, and the unique point of other blocking systems in Western nations. IT industries built an agreement 
using industrial associations which are alternatives of their regulatory administrative office. It should be 
noted that the system has not been politically judged by Japanese nationals who defined as the sovereign of 
the nation by the Constitution. Currently, the blocking is only judged by market needs. 

According to the definition of power by Max Weber (“the ability of an actor to realize his or her will in a 
social action, even against the will of other actors”), Internet content blocking is definitely an enforcement of 
power by nation. The problem is not only a gradual shift of regulating point from end to medium as Zittrain 
mentioned, but also a shift of regulatory power from the sovereign to industries. 

Self regulation by industries has been regarded by Japanese jurists as a new form of censorship since all 
films were regulated by EIRIN (Japanese Film Classification and Rating Committee, established in 1956). A 
Japanese constitutionalist Okudaira pointed out that the absence of strong censorship by the nation reveals 
the existence of other constraints (e.g., social, economical, ethical). Those are becoming the main constraints 
on freedom of expression in Japan [18]. 

There are strong opinions which urge the ISPs to block not only child porn but also other unlawful 
content[19]. It is required to observe how the new Japanese blocking system will grow or diminish. 
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ABSTRACT 

The paper contains a brief description of an analysis in the specialist literature of the problem of conducting business 
activities in Small and Medium Enterprises in Poland especially in the perspective of e-commerce. Significant aspects of 
e-commerce have been discussed, e.g.: the environment for  e-commerce in Poland at present, principles and policies for 
e-commerce in SMEs and legal aspects and limitations for e-commerce. It is assumed that educating company owners 
and EU support programs may be useful to reduce those limitations. Examples of  programs and solutions resulting from 
them are characterized and analyzed. It may be observed that despite some possibilities and financial support e-commerce 
systems are used in few SMEs. Also, legal issues in electronic commerce are an important element. For this reason, the 
authors of this paper analyzed the current legal situation in this area, in particular for small and medium-sized companies 
doing business by means of Internet technologies. 
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Internet users, e-business, e-commerce, SMEs, law in e-commerce. 

1. INTRODUCTION 

Many small enterprises increase their income using the e-commerce infrastructure offered by a larger 
business. Internet companies enable small enterprises to quickly set up a website with no need for technical 
skills. Internet-based e-commerce development strategy must integrate the Internet use with a company’s 
primary value proposition. 

Enthusiasm about the unlimited freedom in cyberspace decreased when with the development of e-
commerce, problems typical of the traditional model occurred, related to the contract, the reliability of 
information, pre-contractual liability for the improper quality of provision, privacy, tax rules, etc. (Heiderhoff 
B., Zmij G.  2005). 

Polish legislators, facing new challenges, adapted the existing trade  regulations to the new cyberspace, 
and formed new ones, often resulting from accessing EU structures. 

Developing various regulations, including contractual liability rules, partly resulted from lack of uniform 
regulations of contract law both in the European Union and in Poland. 

The new regulations concerned among others consumer sales, in respect of contracts negotiated away 
from business premises, distance contracts, the provision of electronic services etc. Different laws and paths 
of redress were created for e-commerce in Poland. There are new provisions for implementing the EU 
consumer sales directive, applied in parallel with the existing rules for responsibility for the quality of the 
provision of art. 560 et seq. Civil Code on commercial transactions B2B, B2G and C2C, and thirdly, the 
provisions under the regulations of the UN Vienna convention of 11 April 1980 on the international sale of 
goods, ratified by Poland, 13 March 1995, from 1997 no. 45, item. 286th relating to cross-border transactions 
with counterparties in countries that ratified the convention.  

The situation, with a lot of confusion and problems, is certainly not beneficial for Polish entrepreneurs, 
especially small and medium businesses, which is confirmed by a lot of court lawsuits against online stores. 
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2. LITERATURE REVIEW 

Over a short period of time the Internet has had a dramatic effect on running businesses. Companies now 
have websites, Internet shops, VoIPs and other IT systems. Internet, intranet and extranet  offer new 
opportunities for SMEs, too (O’Brien. J., Marakas. G 2009).  Changes in SME activity concern: e-business, 
e-commerce, e-health, e-society, etc.. Research shows that e-companies significantly  and positively 
influence the economy. The development of SMEs is supported by staff training, financial support to various 
innovative projects. Polish entrepreneurs are offered free high-class consulting.  

The analysis of the operation of SMEs and interviews with company owners may lead to a conclusion that 
the use of the offered support could be more effective in Polish businesses. In the EU's innovation ranking for 
2010 (EU-27), Poland was in 22nd place. A report of a team of Vistula university experts shows that 
innovation in Poland is falling, and one of the negative factors related concerns European funds, since many 
entrepreneurs do not know how much is being done in the development of SMEs. This results from the fact 
that they focus on current activities and spend time, money only for immediate profit. It is noted that IT 
activities may prove beneficial in the long term. Most companies use IT only to create and maintain their 
website and e-mails. Some occasionally implement e-commerce techniques like transactions through Allegro 
(an auction system).  

3. METHODOLOGY 

In this paper information is analyzed from several representative Polish government, non-profit institutions  
and several ICTs and economic papers on the current situation in e-commerce in Poland. Additionally, 
owners of many Polish SMEs have been interviewed.   

The thesis starts with identifying the theoretical framework of doing business to characterize the Polish 
electronic business. After that, the thesis reflects on the development of B2C and B2B in Poland in legal and 
economic aspects. The data for conducting the study has been collected from primary sources: company 
reports, official websites of the company and secondary sources: books, articles and journals. Data was also 
collected by meeting SME owners and discussing e-commerce, as well as telephone conversations with 
representatives of government institutions implementing SME support programs. Moreover, the writer’s 
personal experience from running a small IT company constitutes a significant source of  valuable, reliable 
and actual information on functioning of e-commerce in Poland.  The legal aspects are analyzed here based 
on the personal experience of the co-writer.  

4. THE ENVIRONMENT OF RUNNING A BUSINESS BY SMES IN 
POLAND  

For information on doing business in Poland The Global Competitiveness Report 2010–2011 may be referred 
to. It also compares the situation in Poland in terms of doing business, with other countries (Schwab K. 
2011). In  Report of Lewiatan and in Ernst&Young also current information is contained (Domański, 
Zakrzewski, Palinka 2010).  

Current information on the operation of SMEs in Poland is in ‘OECD Studies on SMEs and 
Entrepreneurship Poland 2010’ too. 

SME's contribution to the EU's main economic objectives is reflected and well documented in both the 
Lisbon strategy and Europe 2020 strategy. Strategy for Europe 2020 is based mainly on the Small Business 
Act. The tendency is new to use, to much greater an extent than before, public-private partnership. The Small 
Business Act for Europe (SBA) establishes a comprehensive SME policy framework for the EU. The SME 
Performance Review represents one of the main tools of the European Commission to monitor the 
implementation of the SBA. Nowadays, the EU business environment is defined in the ‘Small Business Act’ 
for Europe (SBA) - a set of 10 principles to guide the conception and implementation of policies both at the 
level of the EU and in member states. These principles are vital to bring added value, create a level playing 
field for SMEs and improve the legal and administrative environment all over the EU. 
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In Poland a lot of governmental institutions exist that support SMEs financially, like Kapitał Ludzki. For 
SME owners the actions taken by PARP are valuable and efficient. 

Information on creating collaborative relationships between SMEs as well as SMEs and institutions of 
business environment may be found: http://www.pptb.pl/publikacje/zwiazki_koop.pdf. Particularly 
noteworthy is the portal in various languages on SMEs operating in the EU. Some information on doing 
business in Poland and legal aspects is contained in ‘A Guidebook for Foreigners’. Procurement portal 
provides information about preferences for SMEs. Noteworthy is developing ‘European Code of Best 
Practices’ to facilitate SMEs’ access to public procurement contracts. Its starting point are main current 
difficulties encountered and reported by SMEs, and it draws the attention of Member States and their 
contracting authorities to available solutions. 

5. ECONOMIC ASPECTS FOR E-COMMERCE IN POLAND. 

Environment for e-business in Poland seems favourable. Many governmental and non-profit organizations 
promote e-business. Innovative Economy Programme is one of six national programs of the National 
Strategic Reference Framework, financed from European funds. It targets mainly entrepreneurs intending to 
pursue innovative projects for research and development, modern technologies, investments of major 
economic importance or the implementation and application of ICT. Some PARP activities in the Operational 
Programme Innovative Economy, according to Ernst & Young Sprawne Państwo,  indicate the weakness of 
the SME supporting system. Part of the money was allocated to Operational Programme Innovative 
Economy, whereas 65% to the SME sector. Due to competition of large companies in this field and the large 
number of applications submitted by them, preferential actions for the SME sector were applied. Although 
issues related to supporting innovation are widely reported in the press, there is no widespread information 
campaign reaching the SMEs (Klonowski D. 2011).  There are many websites with current information about 
various support: Portal funduszy Europejskich, Portal Unia dla Przedsiębiorczych, MSPORTAL, 
business2bussines.com, Portal LEM and many others. 

To develop e-commerce in Poland for the first time e-trade fairs took place in Poznan in May 2011 - 80 
exhibitors and 800 visitors.  Moreover, many professional trainings are offered on e-commerce.  

‘Profesjonalny Menedzer E-biznesu’ is worth noting - a unique in Poland certification e-business 
program, with blocks of modern business management in the network in terms of strategic and operational 
fundamentals of Internet marketing, Internet marketing tools, search engine marketing, online sales (e-
commerce), usability and accessibility of websites and online effectiveness. Only persons over 45 years old 
may participate, which is a significant limitation of the training. 

Akademia PARP - an educational portal for small and medium-sized enterprises running free training 
sites - was established at the request of the Polish Agency for Enterprise Development and co-funded by the 
EU. Its aim is free access to e-learning among participants from micro, small and medium-sized enterprises, a 
limited number from large companies and people planning their own business. 

On May 11 the pioneering  portal Miasto Szkoleń was launched - a platform for learning e-business 
online. Coaches are individuals  with achievements and extensive experience in e-business. A typical portal 
supporting e-commerce is Portal Wspieramy e-biznes.  

6. LEGAL ASPECTS FOR E-COMMERCE IN POLAND 

The concept of business activity in Poland is defined in art. 2 of the Act of2 July 2004 on freedom of 
economic activity, unified text. of 14 October 2010, Coll. U. Nr 220, pos. 1447th. 

Establishing and running an e-commerce business in Poland does not differ substantially from traditional 
operations. When individuals start businesses they enter them into the business register of the municipal 
authorities. Recording and registering economic activity, either in traditional and electronic forms, does not 
affect its type. 

The principal cause of barriers to electronic commerce between Member States is the fragmentation of the 
internal market due to the lack of consistency in legal regulations in individual countries. It concerns, above 
all, differences in the consumer and the copyright laws, inhibiting companies, particularly SMEs, in their 
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entering onto further domestic markets, thus restricting the rights of consumers in individual countries to 
freely access goods and services in the internal market. 

The reasons why e-stores may be unwilling to sell to consumers abroad include too particular consumer 
rights, varied tax laws, the systems and methods of payment, shipping costs, the conditions of shipping goods 
from the company’s to the consumer’s country, environmental regulations, technical requirements, etc. The 
European legislator is constantly busy solving these problems (Czech S. 2010). 

By defining the main challenges regarding  the protection of the weaker market participants, the President 
of UOKiK pointed out: the lack of consumer confidence in cross-border trade, legal  and administrative 
barriers,  differences between Member States in consumer contracts regulations and the issue of effective 
dispute resolution and redress (Krasnodębska-Tomkiel.M & Pawlak.W. 2011). 

The analysis performed reveals a common opinion that e-commerce is made more difficult by legal 
hindrances, e.g.: the problem concerning international trade, the lack of uniform laws in individual countries, 
complexity of regulations.  

On 23 June 2011the new Directive was adopted by the European Parliament, to solve most of those 
problems. Approved by the Council of Europe in 2013 the relevant national regulations should come into 
force. The new directive will not allow the legislature in individual countries to introduce any different 
regulations or to introduce any other obligations. Currently, the legal situation, as mentioned above, in the 
Member States is very diverse and confusing for both retailers, and for consumers. Trade across the EU 
through only one store had been legally impossible. The new Directive contains regulations distinct from the 
current arrangements in Poland.  

The new Directive introduces some changes disadvantageous for Polish sellers, as well as a lot of positive 
changes for Polish retailers. It clearly regulates that the seller has the right to withhold the reimbursement 
amount in case of cancellation. It also includes more exceptions to the right of withdrawal. Individual 
Member States will be required to implement the Directive into their law to diminish legislative differences 
in online trading, thus online commerce in Europe through a single store will be enabled. 

7. CONCLUSIONS 

Presenting some legal aspects of Polish e-commerce draws attention to the lack of uniformity of regulations 
on contract law both in Poland and the EU. Polish entrepreneurs, especially micro-, small and medium 
entrepreneurs, are in a predicament. The new Directive will standardize legal aspects in the EU. 

In Poland there is a lot of support and financial intermediaries to encourage innovation. On the other 
hand, although there are many EU programs, many entrepreneurs are not interested - investments in 
innovation brings tangible benefits over time, while they wish immediate profits (Lisek-Michalska J. 
Daniłowicz P. 2006) As the reasons for doing so they often point at crisis, and the lack of conditions for a 
long-term strategy of the company. Some SMEs limit their innovation activities to having a website, e-mail 
accounts. Very often SMEs benefit from IT outsourcing services in this area, limiting the scope of these 
services to a minimum. 

Investment in education, research, technology and innovation is a key drive of growth, and innovative 
ideas that can be turned into new marketable products and services to help create growth and quality jobs 

Suggestions here show that much needs to be done to utilize and develop business opportunities. 
Entrepreneurs should use the opportunities from electronic communication. Technical capabilities are now 
far ahead of the legal possibilities. Unification of legal regulations seems to be the most important challenge 
for the EU authorities and the Polish state. Free and competitive trade is the basis of prosperity of society, 
therefore business environment requires proper shaping by both local and EU authorities. 

Besides the legal and economic issues in e-commerce development in Poland technical issues must be 
considered. The trends observed currently in this area include: Cloud computing, Business Intelligence and 
Virtualization, as evidenced by the number of emerging publications in this field (Chiang K. Johannes, Tsai 
Hsu-Hao, 2011), (Shiau Wen-Lung, Kang Wei-Shu, 2011). 

All these suggestions and proposals show how much remains to be done to fully utilize and further 
develop business opportunities. Entrepreneurs should use the opportunities created by electronic 
communication. At present, technical capabilities are far ahead of the legal possibilities. Unification of legal 
regulations seems to be the most important challenge faced by the EU authorities and the Polish state. 
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WEB-BASED DEVICE MONITORING AND CONTROL 

Md. Mahmud Hasan 
Computer Science Program, Faculty of Science, University Brunei Darussalam 

ABSTRACT 

PC-based control system has emerged as a popular control system now-a-days. In addition web-based device monitoring 
and control are getting popularities, in other words these can be called as Internet Appliances (Lowber,2000). Ability to 
monitor and control a remote system is very useful because it can reduce operating cost, time and manpower. Web-based 
Device Monitoring and Control System is an integration of the Internet, a local area network and the PC-based control 
system. This remote control system is an integration of three sub-systems, i.e. computer-based control system, local area 
network and the Internet. This integration is achieved by developing three separate programs; Java applet, server program 
and host program. A controlled device is connected via serial communication port (“production counter”) of a host 
computer, which is written using Visual Basic. The host computer is consists of a special purpose Java based web server, 
is acting as the gateway between local computer and any remote computers. For portable use, the web server also can be 
installed with a Java applet that can be loaded into any remote computers.  

KEYWORDS 

Internet Appliances, Remote control, Internet protocol.  

1. INTRODUCTION 

Once monitoring and control task can be done remotely, time, operation cost and manpower can be reduced. 
besides, the efficiency of the operating system can be increased through the centralization of the control and 
monitoring task. there are wide varieties of application that can be implemented using the web-based 
monitoring and control systems (sharon, 2000), examples are factory automation, office automation, home 
automation, hospital and scientific instrument control and monitoring. nowadays, major factory automation 
depends on computer to perform control and data acquisition process (kanellos, 2000; mossbeg 2000).   

There are five major software components in this system, those are java-enabled browser, server program, 
local program, html documents, and the communication protocol that handles the communication of data 
between the client and the server (gaub, 2003).  

2. HARDWARE SPECIFICATIONS 

The web server is the gateway between the internet (or 
remote clients) and the local computer. A user who 
wishes to monitor or control the device has to browse the 
web page stored in this server. A local computer is part of 
a local area network (i.e., connected to the web server 
through local area network). The production counter is 
connected to the computer via serial port (rs-232c). The 
important program that installed in this computer is local 
program.  

The production counter display is one of the company’s products that have been widely used in the 
factories. This device detects the product count of a production line through a sensor and displays the number 
counted. The setting of the display can be set by either a computer program or a keypad. It is necessary to set 

Figure 1. Basic Client-Server Architecture 
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Figure 2. Server program flow 

the target production count with the real-time production count, so that the industry floor will act accordingly 
to meet the target count.  

3. SOFTWARE SPECIFICATIONS 

Basically there are two Java programs that ‘sit’ in the web server. 
The first is the server program and the second one is the applet. 
Server program is acting like a relay server or a gateway between 
the local computer and the remote client. After sever program is 
initiated, it creates a socket at port 2000 by using the ServerSocket 
constructor. The server will keep listening for connection until 
there is a connection request from the local computer. To listen 
for connection, ServerSocket.accept method is called. Once the 
connection is established, it starts a tread that loops forever to 
listen for incoming data from the local program using 
DataInputStream (as shown in Figure 2).    

Socket class is connection oriented and provides streams 
interface for reads and writes. Classes from the java.io package 
are used to access a connected socket. 

DataInputStream instatusData = new 
DataInputStream(server1.getInputStream()); 

DataOutputStream outstatusData = new 
DataOutputStream(server1.getOutputStream()); 

After the streams are created, normal I/O can be done through 
these streams. The connection must be closed. The streams are 
closed before the socket.  

This project involved a client applet that has two main tasks. 
The first task is to receive data from the web server and display the 
status (actual and target) of the production counter display. Then the second task is to send data to the web 
server, which actually is the control command to trigger the local program. Briefly, one function of the applet 
is responsible for monitoring task and the other is in charge for local task. After applet is initiated, it connects 
to web server by using the Socket constructor.  

Socket clientSocket1 = new Socket(hostName, portNumber); 
portNumber is the port of the server program that handles the 

connection to the client applet, i.e., 4000. In order to let the applet 
communicate with the web server, streams are created in the way 
same as the server program. 

DataInputStream inData = new 
DataInputStream(clientSocket.getInputStream()); 

DataOutputStream outData = new 
DataOutputStream(clientSocket.getOutnputStream()); 

After the streams are created, normal I/O can be done through 
these streams. For the monitoring task, the applet required to read the 
data receive from the web server. This task is accomplished by 
calling the method readLine().  

String Data = inData.readLine(); 
Data received at applet from the web server have to be display to 

the user by using following code. 
LabelActual.setText(Data); 
Following are the explanations on how to send information from 

applet to the remote web server, and then, to the local computer. 
This applet includes three text fields. The first text field is used for 
remote user to type in the staff ID if he or she wants to change the 

Figure3. Operation of client 
applet 
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status of the device. The other text fields enable the user to enter the new “Target” or “Actual” for the 
production counter. These text fields only accept 4-digit input. In order to change the status of the device, 
user has to provide the correct password into the password field that corresponding to the staff ID. Password 
verification is done at Local Program but not in the applet. 

4. COMBINING ALL TOGETHER 

Combining all programs together required three computers, each installed with different programs. There is a 
sequence to follow for these programs to be executed. Local program has to be the first program to be 
executed. Then it has to open the communication port and get the status of the production counter. Before it 
connects to web server, the server program has to be executed first. After connected, then applet can be 
loaded and started, as in the Figure 4.   

Then running together, these 
programs have no problem interacting 
between each other. These programs 
have not been designed to solve some 
uncertainty if occurred.   

5. CONCLUSION 

Three programs have been developed to 
control a remote device, and performed 
as expected. The production counter 
display can be monitored and controlled 
locally or remotely. Local program has 
provided a graphical user interface for 
user who wishes to control and monitor 
the production counter. Besides, it also 
provides other features such as database 
record, log file generation and security. Local program can handle the communications between web server 
and production counter very well. This is because Visual Basic programming provided two important 
controls that work very efficiently in dealing with TCP/IP and serial communication ports. Server program 
that sit in the web server converses with local computer and remote computer through TCP/IP. This Java-
based program accepts connection from the local computer and remote computers. Java applet is loaded 
every time a user accesses the specific web page in the web server. This applet is the key program that 
provides remote local and monitoring abilities to users who have Java-enabled browser installed in their web-
accessible computers. The system can be modified to the both-way USB device control system.  
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INTRODUCING THE EDYRA VISION: ENGINEERING 
OF DO-IT-YOURSELF RICH INTERNET APPLICATIONS 

Alexander Lorz, Andreas Rümpel, Carsten Radeck, Gregor Blichmann and Stefan Pietschmann 
Technische Universität Dresden, Germany 

ABSTRACT 

The EDYRA project aims at utilising web services and the mashup paradigm to provide a platform and a lightweight 
user-driven development process of composite web applications. This poster outlines the motivation behind EDYRA and 
the key concepts of our vision for the user-driven engineering of such mashup-based rich internet applications. 

KEYWORDS 

Rich Internet Applications, Mashups, End User Development, Semantic recommendation 

1. INTRODUCTION AND MOTIVATION 

Prevailing approaches for mashup-based development of composite rich internet applications focus primarily 
on simple usage scenarios with limited complexity (Anjomshoaa et al. 2009), leading to applications resem-
bling advanced proof-of-concept prototypes for each mashup platform. To provide support for real world 
tasks, two antagonistic requirements will have to be met: Mashups have to sustain sufficient application 
complexity to model and support complex business processes and they must hide this complexity to make 
development feasible for domain experts and end users, while providing adequate tooling. Existing ap-
proaches already encapsulate complex business logic as service-based components. On the contrary, user 
interface (UI) fragments often cannot be treated in the same way as business logic services. Mashing up ap-
plication logic and UI in a convenient and user-friendly way is still a huge challenge in the field of end user 
development (EUD) tooling support. In the startup phase of our research project EDYRA, we strive to take 
advantage of immediate feedback to the user developing an application by merging development environ-
ment and application instance by means of a combined authoring and execution platform. Thus, ad-hoc crea-
tion of situational rich internet applications is envisioned to be supported without advanced programming 
skills as a prerequisite. 

2. ECONOMICS OF END USER DEVELOPMENT 

Unlike traditional software development, EUD helps to exploit the potential of unforeseen changes in organ-
isational and work processes and stimulates the development of more efficient and innovative work practices 
(Wulf and Jarke 2004). While non-technical business users partake in the development process, the long tail 
of their requirements can be addressed (Janner et al. 2009), leading to applications more suitable for the tasks 
at hand. The willingness of end users to invest time and effort into development tasks rises with the perceived 
benefits and utility of the expected result and is reduced by product complexity and initial learning effort 
(Sutcliffe 2005, Mehandjiev et al. 2008). As users only tolerate development activities as a means towards 
their goals, the initial learning phase should be motivated with perceived rewards, whereas in the usage phase 
actual benefits, like improved efficiency or empowered work practice, have to exceed development efforts 
(Sutcliffe 2005). This concept of immediate payoff and short feedback cycles for the user should be ad-
dressed by an interwoven development and run time tooling. 
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3. A VISION OF FUTURE MASHUPS 

The EDYRA vision of future mashups combines semantic modelling and annotation of components with a 
concept for universal composition (Pietschmann 2010). A semantic composition model spans all applica-
tion layers, including the user interface. UI components, as well as business logic components, are delivered 
in a service-oriented way, based on semantic queries to a component repository. In order to empower end 
users to develop even complex applications, the EDYRA platform utilises context information to analyse the 
intended business processes of a user. It supports the semi-automatic decomposition of these business proc-
esses into a task model, and finally into a mashup application model (Tietz et al. 2011). The information 
gained by this process is used as input data for component recommendation. 

Development and execution phases of an application are seen as constantly reiterating states of an emerg-
ing application with fluid, non disruptive transitions. Consequently, development and runtime environment 
are blended into a single interactive platform. End users design and reconfigure their mashup applications 
while performing business tasks, thus receiving immediate feedback and benefits from development activi-
ties. 

Identification and semantic specification of functional requirements (Pietschmann et al. 2011) is per-
formed by analysing and interpreting implicit and explicit user interactions, e.g., the selection of suitable 
components for the extension of the mashup in use. The EDYRA platform matches these requirements 
against a component repository to compile a selection of components that might provide useful contributions 
to the current mashup. This selection is ranked according to a user’s history, context and preferences. By 
selecting desired functionalities, the user orchestrates the development process, with the mashup platform 
unobtrusively arranging the automatic integration of an appropriate component. 

Current research activities are particularly directed to development methods for the ad-hoc design and 
implementation of composite, service-oriented rich internet applications and novel concepts for implicit and 
dynamic instantiation and reconfiguration of task and composition models during run time. First conceptual 
approaches specifying an architecture for the interwoven development and execution environment are out-
lined in (Rümpel et al. 2011). Further research comprises semantic and context-sensitive search, ranking, and 
selection of mashup components, as well as mediation of syntactic deviations between inputs and outputs of 
mashup components. With our approach, we strive for mashups, which are applicable in real world scenarios 
in the domains of professional and personal task structuring and implementation, allowing domain experts 
without advanced programming skills to customise even complex applications to fit their requirements. 

In contrast to existing mashups, we combine the integration of end user development tasks into produc-
tive application usage with semantic recommendation of components from a shared repository. This may, as 
well, extend to utilising recommendation strategies that rely on similarities of user properties, tasks, and 
goals instead of solely matching functional requirements. 

4. CONCLUSION AND WORK IN PROGRESS 

Current mashup approaches and platforms are either able to produce applications of low complexity and 
limited functionality using few prefabricated building parts and trivial communication facilities, or, they 
allow for customisation and componentisation of web-based resources and for the fine-grained tuning of 
communication and coupling. EDYRA endeavours to ease the development process of composite web mash-
ups by introducing an interwoven development and execution platform. Exploiting semantic recommendation 
and immediate user requirements roundtrip, it will facilitate user-driven development and sophistication of 
situational rich internet applications. 
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RESEARCH AND IMPLEMENTATION OF AUGMENTED 
REALITY TECHNOLOGY USED IN MOBILE LEARNING 
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Shanghai, P.R.China 

ABSTRACT 

As the new stage of remote education, mobile learning has gradually become a trend, and relies on more and more 
powerful performance of smart phones, augmented reality technology can enrich learning resources, and create new study 
mode. This paper discusses the possibility of augmented reality technology used in the smart phone, design and 
implements a set of mobile learning system based on the augmented reality technology. 

KEYWORDS 

Augmented reality, Mobile learning, Registration 

1. INTRODUCTION 

Mobile learning is new stage of remote education development; the characteristic is to realize letting learner 
study free under the environment of "Anyone, Anytime, Anywhere, Any style," (4A).  

But mobile learning just stretches the learners' learning location, make the learners can study at anytime 
anywhere, but in user’s learning terminal, learning materials have been designed to and fixed already, in 
another word, it will not change depending on learner’s geographical position. 

By using augmented reality technology, the computer-generated virtual information is added to the real 
scene, and with the perception and display device, will mix the actual and virtual information as an organic 
whole, finally presented to the observer a sensory effect new environment. 

2. RESEARCH BACKGROUND 

2.1 The Requirement of Using Augmented Reality Technology as a Teaching 
Application 

Multimedia technology has the distinct advantage of expressing the knowledge quickly and efficiently, but its 
shortcoming is hard to express the integrity of the knowledge, and lack of interactive ability. Currently, 
researchers have introduced augment reality technology into the education field to solve this problem better. 
Professor Kikuo Hideaki points out, augmented reality technology may provide learners with a new type of 
learning tool, but has the very big development space. 

2.2 The Advantage of Augmented Reality 

Augmented reality technology is not only from the virtual reality technology development, but also it has 
similar applications in the field of virtual reality technology. It is because of augmented reality technology 
has the characteristics of the combination with the virtual and actual information; therefore it has more 
advantage in many fields. The scene of augmented reality is real scene, but at the same time, the virtual 
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objects have been into real scene, realize the combination of virtual and actual, and let users’ percept with the 
real world and the virtual world simultaneously. 

3. ANALYSIS OF THE PRINCIPLE AND APPLICATION OF 
AUGMENTED REALITY TECHNOLOGY USED IN MOBILE 
LEARNING 

3.1 The Application Mode of the Augmented Reality System 

With the rise of the small hand-held mobile devices, for the mobile augmented reality system development 
provides a new technology way. Now most of the mainstream handheld mobile equipment are built-in 
camera, more than 1 million pixels and integrated infrared communication interface, such as Bluetooth 
wireless interface and the wireless local area network card, and other high-speed wireless communication 
network equipment. Choosing small handheld mobile device as an augmented reality technology of the new 
carrier, and with the augmented reality technologies, can make augmented reality system break away from 
the limited of the huge volume of PC or workstation, camera equipment, helmets, monitor, and realize the 
image collection, calculation and display integration. 

3.2 Augmented Reality System based on Artificial Markers 

Tracking technology is one of the key technologies which restricted the AR application and development. 
Through placing markers, based on the markers tracking greatly reduced the calculation of computer 
requirements and the complexity of the algorithm. The role of artificial sign is the virtual objects provide 
draw information. The advantage of the artificial sign is the operator can through it and virtual object 
between the real-time interactive. Users can move through the position of the markers to interact with AR 
system.  

 

Figure 1. Based on artificial markers of augmented reality application mode   

4. EXAMPLE: JUVENILE’S ENGLISH LEARNING SYSTEM BY USING 
AUGMENTED REALITY ON MOBILE PHONES 

With practical and interesting as the starting point , mobile augment reality juvenile's English learning system 
is not only keeping the distinct effect of augment reality, giving learners, rich experience, but also want to 
enhance the stability of reality technology, giving learners a stable sustainable environment. 

We developed a Mobile AR development Environment (MARDE) on mobile devices by using 
ARToolKit. MARDE uses visual branding tracking technology to realize the actual scene registration. 

Synthesis image      
Virtual image 

Virtual 
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Camera 
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Platform will transplant ARToolKit tracking registration packet to mobile equipment, and use the marker 
provided by ARToolKit. 

 

 

Figure 2. The operation effect of the system  

Figure shows the operation effect of the mixed interface of this system. Through the IPHONE4 cell phone 
camera on identification card, corresponding English words can jump out on user’s mobile phone, and users 
can also change the virtual 3D image perspective by moving card. By using this application, teaching and 
learning process becomes more interactive, and the ability to reflect dimensional easily attract the attention of 
the learners. 

5. CONCLUSION 

Learning activities in the real environment need to the construct the content of the abstract, AR technology 
can integrate the real scene and virtual object effectively. The teaching and learning activities process by 
using AR system application to markers as the core technology is likely increase learning interactivity and 
improve students' space comprehension and enthusiasm for learning, and at the same time it has the 
advantage of saving the cost and teaching and experimental material.  

This study is just a beginning of exploring on AR teaching we still have a lot of job to do in the design 
and development in more fields of knowledge. 
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