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The purpose of this study was to investigate how Scardamalia’s (2002) socio-

cognitive determinants of knowledge building emerge in a computer-supported 

collaborative writing task, and to understand students’ perceptions of knowledge building 

experience and the use of tools, including wikis, to support the collaborative writing 

process. The setting of this study was a graduate level online course on Computer-

Supported Collaborative Learning (CSCL), in which all course activities were conducted 

collaboratively in an online environment. Data sources included: transcripts of online 

inputs in the wiki areas; interviews with 15 participants; participants’ reflective journals; 

transcripts of asynchronous online discussions and synchronous chats. 

Data were analyzed using content analysis for the transcripts of wiki areas and 

grounded theory approach (Strauss & Corbin, 1998) was used in the analysis of data from 

the interviews. Results of the data analysis indicated that the three groups in this study 

participated in the collaborative knowledge building activity in different ways. The three 

factors that influenced their participation in the activity included: group dynamics, 
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collaborative writing task, and collaborative writing tools. These factors interacted with 

each another and impacted their knowledge building discourse in the following ways: 

improvable ideas, constructive use of authoritative sources, epistemic agency, and 

embedded and transformative assessment. As a result of their engagement in knowledge  

building discourse, participants successfully completed the collaborative writing project 

and shared a strong sense of community and co-ownership of the knowledge product.  

The findings of this study may shed light on the strategies and environmental 

factors that encourage knowledge building discourse as well as the synergetic 

combination of technology tools and knowledge building task. In addition, understanding 

the process of knowledge building in a computer-supported collaborative writing task and 

the participants perception of knowledge building and the use of tools may help instructor 

better prepare learners to become collaborative learners and effective knowledge 

workers.  
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Chapter 1. Introduction 

STATEMENT OF PROBLEM 

The advance of new information and communication technologies has resulted in 

the emergence of the “knowledge society”. Knowledge is the most important resource for 

social and economic development (Johnson & Johnson, 1996). UNESCO’s (2005) report, 

‘Toward knowledge societies’, confirms our need for the transformation into knowledge 

societies and seeks ways to expand knowledge assets and to share them in a global 

dimension. In an information society, knowledge and information has been possessed and 

transmitted by a few people who had access to it. However, in a knowledge society, 

knowledge creation and innovation becomes the center for the growth of the whole 

community. Each individual is considered to be involved in the dynamics of knowledge 

sharing and creating process through collaboration with others. Scardamalia and Bereiter 

(2003) presented the challenge of the knowledge society as “how to develop citizens who 

not only possess up-to-date knowledge but who are able to participate in the creation of 

new knowledge as a normal part of their work lives.” (p.1370). In this new era, education 

is required to reframe the traditional way of teaching and learning focused on students’ 

acquiring a selected set of knowledge and skills. Schools need to be restructured as 

communities in which knowledge construction and knowledge building discourse is 

supported (Scardamalia & Bereiter, 1994).  

Knowledge building, which means the creation of knowledge as a social product, 

is a theory of knowledge acquisition that is based on the ways in which high-performing 
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individuals and groups actually work and advance their knowledge (Scardamalia, 2000). 

Knowledge building is defined as “the production and continual improvement of ideas of 

value to a community, through means that increase the likelihood that what the 

community accomplishes will be greater than the sum of individual contributions and part 

of broader cultural efforts”(Scardamalia & Bereiter, 2003, p.1370). One important 

advantage of knowledge building as an educational approach is that “it provides a 

straightforward way to address the contemporary emphasis on knowledge creation and 

innovation.” (Scardamalia & Bereiter, 2006, p.98). The roots of the knowledge building 

approach to learning can be traced to Vygotsky’s (1978) socio-cultural theory of learning. 

He emphasized the importance of interaction between members of a community and the 

cultural artifacts in human development and learning. Thus, he was one of the pioneers 

who recognized the value and characteristics of knowledge building.  

As knowledge building resulted in the creation or modification of public 

knowledge that is available to be worked on and used by other people, it necessarily 

needs a knowledge building environment. Knowledge building environments enable 

ideas to be treated as objects of inquiry and improvement. This means that the 

environment not only preserves knowledge but makes it available to the whole 

community in a form that allows them to be discussed, interconnected, revised, and 

superseded (Scardamalila & Bereiter, 2002). 

The new computer and information technological capabilities provide an ideal 

virtual space that enables every participant to share ideas, explore information, learn from 

each other, discover and negotiate different perspectives, and construct new knowledge. 
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We have recently seen the rapid development of computer-supported collaborative 

learning (CSCL) systems (Soller, 2001). The shift of the educational paradigm to 

constructivism/socio-constructivism and the development of information technology have 

expanded the concept of learning as collaborative efforts to achieve a common goal 

facilitated by computer-mediated interaction. The concept of CSCL emerged from 

extensive work done in the field of CSCW (Computer-Supported Collaborative or 

Cooperative Work). At the early stage, CSCL adopted CSCW systems such as computer-

mediated communication (CMC), knowledge management systems, and 

synchronous/asynchronous groupware. CSCL supports “the acquisition by individuals of 

knowledge, skills, or attitudes occurring as the result of group interaction, or put more 

tersely, individual learning as a result of group purpose” (Kaye, 1992, p.4). CSCL aims to 

support productive group interaction as well as individual learning. 

The studies on knowledge building and computer-supported collaborative 

learning environments are closely aligned. In 1986, Scardamalia and Bereiter, who 

pioneered the study of knowledge building discourse in school environments, developed 

a set of tools to support collaborative knowledge building. The tool was called as CSILE 

(Computer-Supported Intentional Learning Environment), which is now called 

Knowledge Forum. Their idea of knowledge building as collaborative creation of public 

knowledge assumed ascendancy with individual learning as an important and 

demonstrable by-product (Scardamalia, Bereiter, & Lamon, 1994). Knowledge Forum is 

designed as a tool to help create an environment for objectifying ideas and their 

interrelationships and to support collaborative work aimed at improving ideas 
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(Scardamalia & Bereiter, 2006). Knowledge Forum starts with an empty space then 

develops into a database that is built up by individual students’ notes linked to each other. 

By using epistemological markers such as “My theory”, “I need to understand”, or “New 

information”, students are encouraged to participate in knowledge building discourse and 

build their own views on the topic. Scardamalia (2002) identified 12 socio-cognitive 

determinants of knowledge building and technological dynamics that supports them. The 

twelve socio-cognitive determinants of knowledge building are a) real ideas, authentic 

problems, b) improvable ideas, c) idea diversity, d) rise above, e) epistemic agency, f) 

collective responsibility, g) democratizing knowledge, h) pervasive knowledge building, 

i) constructive use of authoritative sources, j) knowledge building discourse, k) 

embedded and transformative assessment. These inter-connected principles give us 

useful insights about what is knowledge building discourse and what kind of environment 

is needed to support it.  

 The studies on knowledge building in CSCL environments can be roughly 

categorized into two groups. The first group of studies employed online communication 

and collaborative technologies such as asynchronous discussion boards. The second 

group of the studies accepted Scardamalia & Bereiter ’s (2002) definition of knowledge 

building and used Knowledge Forum as their knowledge- building environment. The 

studies in the first group do not share a common definition of knowledge building. They 

define knowledge building as creating new understandings based on discussions 

(Puntambekar, 2006), sharing and creation of expert knowledge (Lin, Lin, & Huang, 

2008), argumentative knowledge construction (Weinberger & Fischer, 2006), or 
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negotiation and co-construction of knowledge (Gunarwardena, Lowe, & Anderson, 

1997). However, they share a common area of interest. They focused on analyzing the 

complex interaction among participants while performing a collaborative task in a 

computer-supported environment, understanding the nature of productive interaction, and 

how technology can support and facilitate this interaction.  

The studies in the second group are more interested in investigating knowledge 

building discourse in classroom learning environments. They tried to find out the 

characteristics of knowledge building discourse that distinguish it from other types of 

discourse and the process of public knowledge advancement. Scardamalia & Berieter’s 

research (1994; 1996) on CSILE/Knowledge Forum has been devoted to demonstrating 

that knowledge creation and innovation is possible in K-12 classrooms through the use of 

technologies specifically designed to promote knowledge building discourse. Gerry Stahl, 

who was most inspired by Scardamalia & Berieter’s work on knowledge building, 

presented a model that constitutes a cycle of social and personal knowledge building. His 

studies have focused on the cognitive process of collaborative knowledge building (Stahl, 

2000). Other studies that employed Knowledge Forum and Scardamalia’s (2002) 12 

knowledge building principles tried to present empirical data of how knowledge building 

discourse occurs in school learning environments (Stahl, 2000; Zhang et al., 2007), or the 

hierarchy among knowledge building principles (Law & Wong, 2003).  

The studies on knowledge building in CSCL environments help us understand 

collaborative interaction and the nature of knowledge building. However, the studies so 

far have limitations in the use of technology tools to support knowledge building. The 
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studies in first group mostly used asynchronous threaded discussion board as their major 

communication tool. Threaded discussion has extremely limited possibilities for 

knowledge building discourse because there is no way to create higher-level 

organizations of information, to comment simultaneously on a number of messages, or to 

make connections between messages in one thread and in another thread (Scardamalia & 

Bereiter, 2006). On the other hand, as noted earlier, Knowledge Forum included a 

number of affordances designed to support knowledge building. But since Knowledge 

Forum was developed in 1990s, a whole new generation of technological tools have 

emerged whose affordances may also support the knowledge building process. 

Knowledge Forum earlier was unique in providing a knowledge database by linking 

individual students’ notes on some topic and enabling them to ‘rise above’ by tracking 

and observing the improvement of their notes. Today, the advances in network 

technology and Web 2.0 technologies such as wikis, blogs, and social networking tools 

and environments open up new possibilities to support students’ interaction, collaborative 

learning, and knowledge building. Even the most widely used word processing tool 

provides capabilities to make changes and insert comments adjacent to the text. Not only 

do we have a range of tools that offer similar affordances, but we also have more options 

to choose specific technology tools to support collaborative learning and knowledge 

building. For example, a blog can support individual students’ reflections on their 

learning experience and encourage them to share their thoughts or ideas with other 

bloggers. Also, by using RSS feeds, comment, and trackback functionality, individual 

bloggers are able to link their interests or opinions on some topic and build up a complex 
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network of blogs. Wikis support collaborative creation of web pages by groups of people 

by allowing them to edit and add the content freely. Wikipedia, a popular online 

encyclopedia, is an example of demonstrating the strength of new tools to support the 

collaborative creation and sharing of knowledge. The essence of Web 2.0 technology is 

that it helps bring people together in a network and encourage people to communicate 

and collaborate. Therefore, Web 2.0 technologies can play a critical role in fostering 

knowledge building in communities and networks (Jonassen, Howland, Maraa, & 

Crismond, 2008).  

Wikis especially provide new opportunities for learning and collaborative 

knowledge building as well as for understanding these processes (Cress & Kimmerle, 

2008). A wiki is a collection of web pages that can be contributed to or modified by 

anyone who is able to access it (Carr, 2008). Wikis provide a medium for storing, 

organizing, and reformulating the ideas that are contributed by each community member 

(Jonassen, Howland, Marra, & Crismond, 2008) and developing a knowledge base 

growing over time as members add to or edit wiki pages (Godwin-Jones, 2003). The 

affordances of a wiki are receiving increased attention as a collaborative knowledge 

building tool in education, business, and academic field. Wikis are often combined with 

collaborative writing projects such as writing an inter-disciplinary article by experts of 

different field. Or a group of elementary students may use wikis to produce their final 

team report and portfolio. Researchers have increasing interest in using wikis to support 

collaborative interaction and knowledge building in CSCL environment.  



 8 

Therefore, investigating knowledge building using a wiki tool in a CSCL 

environment will be helpful to better understand both the computer-mediated knowledge 

building process as well as the ways that the affordances of wikis help support or 

constrain knowledge building in a CSCL environment. Moreover, it will be important to 

understand the ways that Scardamalia’s (2002) principles of knowledge building may be 

applied to higher education environments. This study will investigate graduate students’ 

knowledge building activity in a CSCL environment, which uses a wiki tool to complete 

a collaborative writing task. The collaborative writing task in this study involves a group 

developing a Wikipedia topic entry related to CSCL. Because the collaborative writing 

task requires the students to coordinate their ideas, negotiate differences, and build and 

integrate knowledge related to the topic, it is appropriate to choose this task to study 

student’s behaviors and knowledge building activities in a CSCL environment. As Stahl 

(2006) pointed out, most theories of knowledge building have focused on two extreme 

approaches: individual unit of analysis or the community unit of analysis. This study, in 

contrast, will use the small group unit of analysis as the discourse in which knowledge 

actually emerges (Stahl, 2006). The collaborative writing activity in this study was 

accomplished by a team consisting of three or four people in a period of time, it was ideal 

to investigate knowledge building process and socio-cognitive dynamics among 

participants.  

The results of this study will help provide a better understanding of the dynamics 

among knowledge building principles, collaborative writing tasks and the affordances of 

a wiki tool in a CSCL learning environment. Moreover, it will contribute to our 
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understanding of the ways to design effective knowledge building tasks combining 

appropriate technology tools and training students for working as successful knowledge 

building groups. 

PURPOSE OF THE STUDY 

The purpose of the study is to explore the knowledge building process in a 

collaborative writing project using a wiki tool in a Computer-Supported Collaborative 

Learning (CSCL) environment. To achieve this goal, this study: 1) investigates the 

knowledge building activity in a collaborative writing task using Scardamalia’s (2002) 

principles of knowledge building, 2) students’ perception of their knowledge building 

experience while performing a collaborative writing task, and 3) students’ perception of 

the use the tools including wikis in a collaborative writing task. Based on the results from 

the pilot study done by the researcher, among the 12 principles of knowledge building, 

three principles emerged in a collaborative writing task. This study focuses on the three 

principles: idea improvement, constructive use of authoritative sources, and epistemic 

agency. 

RESEARCH QUESTIONS 

The questions that guide the study are as follows: 

 

1. How do Scardamalia’s (2002) socio-cognitive determinants of knowledge 

building emerge in a collaborative writing task in CSCL environment?  
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A. How do participants refine their ideas during collaborative writing 

task? (Idea improvement) 

B. What are the patterns of use of authoritative sources for completing 

collaborative writing task? (Constructive use of authoritative 

sources) 

C. What are the strategies that participants use to manage knowledge 

building process in a collaborative writing task? (Epistemic agency) 

 

2. What is students’ perception of knowledge building experience in a 

collaborative writing task in CSCL environment? 

 

3. What is students’ perception of the use of tools in a collaborative writing task 

in CSCL environment? 
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Chapter 2. Literature Review 

KNOWLEDGE BUILDING 

The Definition of Knowledge  

Knowledge has been viewed and defined from various perspectives. Knowledge 

is often contrasted with data and information. Data can be defined as unorganized raw 

facts, information as processed data, and knowledge as applied or authenticated 

information (Ackoff, 1989). Rather than this hierarchical view, knowledge can be defined 

as justified belief that increases an agent’s capacity for effective action (Huber, 1991). 

Knowledge may be viewed from several perspectives as a) a state of mind, b) an object, 

c) a process, d) a condition of having access to information, or e) a capability (Alavi & 

Leidner, 2001). Sometimes, knowledge has been described as “a state of knowing”. 

Knowing is a condition of “understanding gained through experience or study; the sum or 

range of what has been perceived, discovered, or learned” (Schubert et al. 1998). This 

perspective focuses on expanding personal knowledge and applying it to new context. If 

knowledge is considered as an object, knowledge is something that can be stored and 

manipulated. Alternatively, knowledge can be viewed as a process of simultaneously 

knowing and acting. The process perspective of knowledge emphasizes applying of 

expertise (Zack, 1998). The fourth view of knowledge is that it is a condition of access to 

information (McQueen, 1998). According to this view, knowledge must be organized to 

facilitate access and retrieval. Finally, knowledge may be considered as a capability with 

the potential for influencing future action (Carlsson et al. 1996). This view focuses on the 
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capacity to use and interpret information in decision-making. These perspectives are 

based on knowledge management field and organizational context. Table 2.1 represents 

the different perspective of knowledge and its implication in knowledge management. 

Table 2.1. Knowledge Perspectives and Implications (Alavi & Leidner, 2001) 

Perspectives  
Implications for Knowledge 

Management (KM) 

State of mind Knowledge is the state of 

knowing and understanding. 

KM involves enhancing individual 

learning and understanding through 

provisions of information 

Object Knowledge is an object to be 

stored and manipulated. 

KM focuses on building and 

managing knowledge stocks 

Process Knowledge is a process of 

applying expertise.  

KM focuses on knowledge flows and 

the process of creation, sharing and 

distribute knowledge 

Access to 

information 

Knowledge is a condition of 

access information 

KM focus is organized access to and 

retrieval of content 

Capability Knowledge is the potential 

to influence action.  

KM is about building core 

competencies and understanding 

strategic know-how 

 

The common ground of these perspectives is that knowledge exists inside of an 

agent (a knower) and knowledge needs be managed by an organizational. Information is 

converted to knowledge by processing in the mind of individuals (Alavi & Leidner, 

2001). If knowledge is articulated and presented in the form of words, graphics, or other 

symbolic forms, it becomes knowledge that can be shared, manipulated, and stored. Thus, 

studies of knowledge management have focused on ways of developing and sharing a 
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knowledge base among individuals and designing support systems to facilitate the 

process. 

However, in the field of education field, knowledge has long been treated as a 

basic building block of curriculum. In Bloom’s (1956) taxonomy of learning objectives in 

the cognitive domain, knowledge is placed at the lowest level of his hierarchy, which 

comes before understanding, application, analysis, synthesis, and evaluation. Bloom’s 

taxonomy contributed to educational objectives and achievement testing but at the same 

time, it entrenched the concept of knowledge as just items of content (Bereiter & 

Scardamalia , 1998). The shift of the dominant educational paradigm to constructivism 

and socio-constructivism has changed the perspectives on knowledge. Knowledge does 

not exist outside of individuals; rather, it is individually constructed through social 

interaction and negotiation with language as a mediating key (Vygotsky, 1978). This 

view of knowledge has changed educational objective to one of helping students to build 

their own knowledge and facilitate social sharing and negotiation of knowledge. Bereiter 

& Scardamalia (1998), in “Beyond bloom’s taxonomy: Rethinking knowledge for the 

knowledge age”, suggested a developmental approach to knowledge. In their provisional 

model, the final approach to knowledge is objectification, which means knowledge is an 

object of constructive activity that students can use, manipulate, judge in various ways, 

and improve.  

There are also different categories of knowledge that have emerged such as the 

distinction between declarative and procedural knowledge. Declarative knowledge is the 

kind of knowledge that is described in declarative sentences or propositions. Procedural 
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knowledge refers to ‘know-how’ about doing things. Other categories of knowledge 

include tacit knowledge and explicit knowledge. Polanyi(1967) developed the idea of 

tacit versus explicit knowledge while studying the differences between how experts solve 

problems and novices solve the same problems. His original idea was that tacit 

knowledge could not be made explicit and completely broken down into a set of skills. 

Thus, tacit knowledge is acquired through experience rather than learning rules (Willis, 

2007). In the field of education, the concept of tacit knowledge resulted in instructional 

theories such as anchored instruction, mentorship, practical experience, and 

apprenticeship. In the field of knowledge management, tacit knowledge refers to the 

knowledge owned by an individual that is difficult to communicate to the others in the 

organization. We usually do not recognize tacit knowledge because it is embedded in 

practices or habits.  

The definitions, perspectives, and categories of knowledge depend on the 

historical and cultural context. In a “Knowledge society” that we are facing now, 

knowledge is considered as an important asset necessary for innovation and creation that 

is shared by the community. Knowledge is not confined in individual’s mind but exists 

‘outside’ in the world to be shared, negotiated, and advanced in collective minds. 

Scardamalia and Bereiter (2006) raised concern that educational basic knowledge (e.g. 

scientific laws, or causal mechanisms) that curriculum calls for is often left to be 

delivered by conventional instructional means. They suggested that deep knowledge that 

is most useful for transfer is knowledge about relevant principles or laws. In a knowledge 

society, students are required to work with problems that result in deep structural 
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knowledge of (Scardamalia & Bereiter, 2006).  

The Definition of Knowledge Building 

Scardamalia & Berieter (1994) view the purpose of education is to facilitate 

knowledge building among students. In their view, knowledge building refers to social 

construction of knowledge by active sharing, discussion, and negotiation among 

participants in knowledge building community. Scardamalia & Bereiter (2003) 

distinguished knowledge building from learning. Learning is an internal, unobservable 

process that results in the changes of beliefs, skills, or attitudes. However, knowledge 

building results in the creation or change of public knowledge that is available to be 

worked on and used by other people (Scardamalia & Bereiter, 2003). They also 

contrasted the shallow constructivism and deep constructivism approach. Knowledge 

building employs deep constructivism in which people explicitly identify problems, 

theorize, monitor, and evaluate progress to advance their community knowledge. In 

shallow constructivism, students engage in activities in which the ideas or underlying 

principles are implicit. The knowledge building process is basically the same across 

developmental levels from early childhood to adults or professional scientists although 

the level of complexity may differ. They also suggest that there are substantial 

similarities between deep learning and the process by which knowledge advances in the 

disciplines (Scardamalia & Bereiter, 2006).  

However, in most of the studies on knowledge building in computer supported 

collaborative learning environments, the definition of knowledge building varies. Some 
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studies define knowledge building as creating new understanding based on discussion 

(Puntambekar, 2006), argumentative knowledge construction (Weinberger & Fischer, 

2006), negotiation and co-construction of knowledge (Gunarwardena, Lowe, & 

Anderson, 1997), and sharing and creation of expert knowledge (Lin, Lin, & Huang, 

2008). Although these studies do not share a common definition of knowledge building, 

they agree that knowledge building occurs when participants share their ideas, negotiate 

differences, and co-create a new synthesis.  

Knowledge building can also be defined as “the production and continual 

improvement of ideas of value to community, through means that what community 

accomplishes will be greater than the sum of individual contributions and part of broader 

cultural efforts” (Scardamalia & Bereiter, 2003, p.1370). I propose in this study to use 

Scardamalia & Bereiter’s (2003) definition of knowledge building as it implies a 

progressive epistemology of learning and collaboration. Their definition of knowledge 

building involves not only the pursuit of an individual’s advance of his/her current 

understanding but also advancing the shared understanding of the group. Collective 

cognitive responsibility, which is the essence of knowledge building process, refers to 

group members’ sharing of collective responsibility for the success of the group, 

understanding of what is happening, staying cognitively on top of events as they unfold; 

and making a commitment to share, create, and improve ideas of value to the community 

(Scardamalia, 2002).  
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Knowledge Building Environment and Learning Technology 

The effort to integrate the knowledge building process into the traditional 

classroom cannot be separated from the development of computer and information 

technology. A knowledge building environment should go beyond superficial undirected 

discussion to convergence on shared understandings and acknowledged ideas (Hewitt, 

1997). A knowledge building system should go beyond a single-purpose system such as a 

simple discussion forum and support more than one phase of the knowledge building 

process (Stahl, 2000). From the beginning, knowledge building environments and 

knowledge management systems have closely related to computer and information 

technology as those technologies provide the capacity of preserve, organize, and retrieve 

large amounts of knowledge. Human intelligence is represented and mediated by cultural 

artifacts such as language, books, and documents. Computer and network technology has 

proved to be an effective means of managing the knowledge mediated by artifacts and to 

facilitate interaction while working on those artifacts. In educational field, the challenge 

is to identify the kinds of distribution of artifacts that are educationally effective and to 

harness technology to support the process (Hewitt & Scardamalia, 1998).  

In this context, Scardamalia & Bereiter created CSILE (Computer-Supported 

Intentional Learning Environment, the second generation of which is now called as 

Knowledge Forum) as a knowledge building support system in elementary schools in 

1986. CSILE was a pioneer system in which the collaborative creation of public 

knowledge assumed ascendancy with individual learning as important by-products 

(Scardamalia, Bereiter, & Lamon, 1994). CSILE/Knowledge Forum is an asynchronous 
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discourse medium and database, which is accessible to everyone in the network to 

support knowledge building communities. The knowledge represented by ‘notes’ in the 

database is preserved and continually available for research, retrieval, comment, 

reference, and revision (Scardamalia, 2002). Through linking and commenting 

mechanisms, connections can be established amongst the text and notes, allowing 

students to build on each other’s ideas. By using epistemological markers such as “My 

theory”, “I need to understand”, or “New information”, students are encouraged 

participate in knowledge building discourse and become active contributors for 

knowledge advancement. Moreover, students can produce graphical representations of 

knowledge that illustrates multiple perspectives. In this ways, CSILE/Knowledge Forum 

provides the space in which the “state of knowledge” materializes, takes shape, and 

advances (Scardamalia & Bereiter, 2006).  

The background theory in designing CSILE/Knowledge Forum is that of 

distributed cognition. Distributed cognition means that cognition is distributed over both 

individuals and their surroundings. In CSILE, a major concern in creating a distributed 

learning process is the ability to monitor progress and refine goals, not simply 

distributing tasks and sharing ideas (Hewitt & Scardamalia, 1998). Hewitt & Scardamalia 

(1998) suggested several strategies to foster educationally effective distributed practices. 

These strategies can be converted into principles for designing a successful knowledge 

building environment. First, a knowledge building system should support educationally 

effective peer interactions. According to Damon (1991), the quantity and quality of 

learning depends on the degree of perceived conflict, mutuality, and equality between 
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participants. Computer-mediated communication (CMC) has demonstrated its advantage 

in facilitating classroom equality. CMC may help support knowledge building by 

addressing the need to provide immediate feedback of written ideas and the need for 

“grounding a conversation” in the learning environment. Second, a knowledge building 

system should integrate different forms of discourse. Students should have the benefits of 

both online discourse (object permanence, equality, wide audience, time to reflect) and 

face-to face communication (spontaneity, immediate feedback, better grounding). Third, 

a knowledge building system has to focus students on communal problems of 

understanding by supporting problem-centered discourse and providing a public problem 

area to facilitate mutual scaffolding between participants. CSILE/Knowledge Forum, for 

example, provides visible result of discussions by providing a “Knowledge map” as a 

web of interrelated notes. Forth, it should promote awareness of participants’ 

contributions. In CSILE/Knowledge Forum, students find it easy to see the notes of the 

whole class in many different ways and to analyze them from different perspectives. 

Fifth, a knowledge building system should encourage students to build on each other’s 

work and emphasize the work of the community.  

To understand the optimal combination of knowledge building theories and the 

affordances of computer and network technology, we need to consider on what kind of 

environment is needed for knowledge building and what kind of technology should be 

used to facilitate and encourage knowledge building.  
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Knowledge Building Models 

In this study, knowledge building in the computer-supported collaborative 

learning environment is the focus of interest. The researcher will explore knowledge 

building models that involve support using computer and telecommunication 

technologies. The following knowledge building models are selected because they may 

provide useful insights about critical factors related to facilitating active knowledge 

building process in computer supported collaboration: a) Scardamalia and Beretier’s 

knowledge building community model, b) Stahl’s model of collaborative knowledge 

building, c) Gunawardena et al.’s interaction analysis model of social construction of 

knowledge.  

 Scardamalia & Bereiter’s Knowledge Building Community Model  

Scardamalia & Bereiter’s were pioneers that proposed a knowledge building 

approach in schools and designed a computer network system CSILE/Knowledge Forum 

to support knowledge building discourse. They started by making a clear distinction 

between learning and knowledge building. Learning operates in the realm of mental 

states (Karl Popper’s World 2). On the other hand, knowledge building operates in the 

realm of theories and ideas (Karl Popper’s World 3) (Scardamalia & Bereiter, 1994). 

Therefore, the primary goal of a knowledge building community is not simply to learn 

something but rather to solve problems, originate new thoughts, and advance communal 

knowledge. Bereiter’s model emphasizes the creation of new knowledge and adding the 

value of conceptual artifacts. Their knowledge building approach has been used 
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extensively in educational settings to guide students and teachers to engage in 

collaborative efforts to develop their thoughts and ideas (Bereiter, 2002). In addition, this 

model provides a conceptual foundation for groupware systems that are designed to 

facilitate collaborative work toward advancing shared knowledge artifacts.  

A knowledge building community can be any group of individuals dedicated to 

sharing and advancing the knowledge of the collective (Hewitt & Scardamalia, 1998). 

The most common example of a knowledge building community is a scientific research 

team. However, knowledge building communities exist in many areas such as companies, 

literacy circles, or even families (Scardamalia & Bereiter, 1994). What defines a 

knowledge building community is not a formal association or physical proximity but a 

commitment of its members to invest their resources in the collective advancement of 

knowledge (Hewitt & Scardamalia, 1998). They started to develop their ideas from how 

the scientific journal process could work toward advancing knowledge in spite of its 

imperfections. The articles in scholarly journals are required to contribute to knowledge. 

In other words, the articles represent some advance over what is already known 

(Scardamalia & Bereiter, 1994). The article will undergo close examination by editors, 

reviewers, and other contributors whether the study has proper validity and reliability and 

how the study contributes to the current knowledge of the field. The peer-review system, 

which is embedded in many academic journals, is intended to support the knowledge-

advance criterion.  

In addition to the peer-review process, motivation to work toward advancing 

collective knowledge is also an important aspect of knowledge building community 
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model. Young scholars have strong motivation to publish their work in academic 

journals. Their motives include the following: a) desire for recognition and respect from 

colleagues, b) desire to have impact on the conclusions reached or development of the 

discipline, and c) desire to participate in significant discourse. Karl Popper (1962) 

recognized the importance of argument and discussion as a driving force in the 

advancement of scientific knowledge. Based on this, Scardamalia and Berieter (1994) 

identified characteristics of knowledge building discourse in three categories: a) focus on 

problems and depth of understanding, b) decentralized, open knowledge environments for 

collective understanding; and c) productive interaction within broadly conceived 

knowledge building communities.  

Their knowledge building community model resulted in the development of 

CSILE to employ technology to support reframing classroom discourse into knowledge 

building discourse. CSILE provides tools to support the development of a community 

database that is created by students. Using networked computers, a group of students can 

create text or graphical notes to add to the community database, commenting on other 

student’s notes, or organizing notes into more complex structures (Scardamalia & 

Bereiter, 1994). CSILE serves as a tool to support the objectification of the groups’ 

advancing knowledge much as scholarly journals do. Moreover, the CSILE approach 

focuses on intentionality. An intentional learner diagnoses one’s own learning needs and 

identifies next steps (Scardamalia & Bereiter, 1994). CSILE embodies a distributed 

model in that knowledge flows freely and distributed among students, rather than each 

students being expected to know the same thing. Students also benefit from written 
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discourse in CSILE because it allows for more spontaneous and reflective conversation 

among participants and helps to support more productive knowledge building discourse 

between students.  

In a more recent study, Scardamalia (2002) suggests twelve socio-cognitive 

determinants of knowledge building and technological dynamics that support each 

determinant. These determinants are sometimes overlapping and interconnected to each 

other. The twelve principles of knowledge building are as follows: a) real ideas, authentic 

problems, b) improvable ideas, c) idea diversity, d) rise above, e) epistemic agency, f) 

community knowledge, collective responsibility, g) democratizing knowledge, h) 

symmetric knowledge advancement, i) pervasive knowledge building, j) constructive 

uses of authoritative resources, k) knowledge building discourse, l) embedded and 

transformative assessment.  

a) Real Ideas, Authentic Problems 

Knowledge problems arise from efforts to understand the world (Scardamalia, 

2002). Participants produce or appropriate ideas as real as things touched and felt in the 

world. Problems should be the ones that learners really care about. Simply completing 

tasks to get grades does not result in active engagement and idea improvement. Authentic 

engagement in knowledge building occurs when learners recognize the value of the work 

they are contributing (Austin, 2002). Knowledge Forum creates a culture for creative 

work with ideas. Notes and views serve as direct reflections of the core work of the 

community and of the ideas and creators. 

b) Improvable Ideas 



 24 

Although intangible, all ideas are treated as improvable. Ideas represent the raw 

material of knowledge building (Austin, 2002). The participants work continuously to 

improve the quality, coherence, and utility of ideas (Scardamalia, 2002). To set up the 

environment in which ideas are stated, shared, and worked on in a community, the culture 

of psychological safety should be present first. People need to feel safe in taking risks 

such as revealing ignorance, voicing half-baked notions, and giving and receiving 

criticism (Scardamalia, 2002). Knowledge Forum supports recursion of ideas, continual 

improvement and theory refinement.  

c) Idea Diversity 

Idea diversity is essential to the development of knowledge advancement as 

biodiversity is essential to the success of ecosystem (Scardamalia, 2002). Diverse ideas 

provide a rich pool of raw materials for knowledge building and open up possibilities for 

innovation. Multiple ideas may be worked on by multiple individuals in multiple ways. 

Through this process, the ideas are refined, challenged, and improved. In contrast to 

discussion boards which provide only weakly support interaction of ideas, Knowledge 

Forum facilitates linking ideas and bridging combinations of ideas together in different 

notes and views. In this way, Knowledge Forum promotes interaction that makes 

productive use of diversity (Scardamalia, 2002). 

d) Rise Above 

The work of knowledge building is basically messy and complex. To transcend 

the inherent contradictions and messiness, participants need to work toward more 

inclusive principles and higher-level formulation of ideas (Scardamalia, 2002). Through 
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working with intellectual disagreement and contradictions, they come to a higher-level 

understanding about ideas and reach a new synthesis. The term “rise above” leads to the 

conclusion that there is no end point but rather a continual discovery and improvement of 

the deeper interconnections between all ideas (Austin, 2002). ‘Rise-above’ notes and 

views in Knowledge Forum support unlimited embedding of ideas in increasingly 

advanced structures, and support emergent rather than pre-set goals. 

e) Epistemic Agency 

Knowledge builders take charge of their own learning and exhibit the highest 

level of responsibility for the advancement of community knowledge (Scardamalia, 

2000). As active participants, they must demonstrate a commitment to sustain knowledge 

advancement rather than depending on or accepting others ideas. Participants deal with 

problems of goals, motivation, evaluation, and long-range planning that are normally left 

to teachers in traditional schools (Scardamalia, 2002). Knowledge Forum provides 

scaffolding for high-level knowledge building processes in the use of epistemological 

terms such as conjecture, wonder, and hypothesize.  

f) Community Knowledge, Collective Responsibility 

By definition, knowledge building occurs as a social practice. It is difficult for an 

individual who works alone to innovate on knowledge; whereas, groups who cohere and 

collaborate care more likely to do so (Austin, 2002). Team members produce ideas of 

value to others and share responsibility for the overall advancement of knowledge in the 

community (Scardamalia, 2002). The social dynamic of knowledge building situates the 

community at the center of the practice; individual gain is subordinate to collective 
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advancement of knowledge (Austin, 2000). Knowledge Forum’s open and collaborative 

workspace holds conceptual artifacts that are contributed by community members. 

Community membership is defined as reading and building-on the notes of others 

ensuring that views are informative and helpful for the community and linking views in 

ways that demonstrates interrelationships. Effectiveness of community can be accessed 

by the extent to which all participants share responsibility for the highest levels of the 

organization’s knowledge work (Scardamalia, 2002).  

g) Democratizing Knowledge 

Democratizing knowledge means an equal and unrestricted access to the ideas and 

knowledge building networks. All participants are legitimate contributors to the shared 

goal of the community (Scardamalia, 2002). In a knowledge building community, there 

should be no line between knowledge haves and have-nots. This principle is fundamental 

as it is a prerequisite for idea diversity, and symmetric knowledge advancement. 

Knowledge Forum serves as the central knowledge space for all participants. Also, 

analytic tools allow participants to assess evenness of contributions and other indicators 

of the extent to which all members do their responsibility in a joint work. 

h) Symmetric Knowledge Advancement 

Asymmetric knowledge advancement may constrain the growth of ideas and 

knowledge building discourse. Symmetric knowledge advancement is critical to sustain 

knowledge building as all participants must be able to contribute and work with ideas 

freely to maximize opportunities for idea improvement (Austin, 2002). Knowledge 

Forum supports virtual visits and co-construction of views across teams, both within and 
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between communities. Symmetric knowledge advancement is reflected in the flow and 

reworking of information across the database of different teams and communities 

(Scardamalia, 2002). 

i) Pervasive Knowledge Building 

Knowledge building is not confined to particular occasions or subjects but 

pervades mental life in and out of school (Scardamalia, 2002). Knowledge building 

should not be an episodic and one-time instance. It should be seen as central to a 

community’s existence, rather than an add-on (Austin, 2002). Knowledge Forum 

encourages knowledge building as the core and guiding force of the community’s 

mission, not just an add-on. 

j) Constructive Use of Authoritative Sources 

To advance the knowledge frontier of a community, participants need to know the 

current state of knowledge in the field. New ideas continue to grow and develop with the 

ideas in the past. Participants should respect and understand authoritative sources with a 

critical stance toward them (Scardamalia, 2002). In other words, they have to not only 

establish their ideas on previous knowledge but also go beyond the works of 

predecessors. In contrast to traditional schools, students are required not to depend on 

information in textbooks but to be critical about the sources they have and use them 

intelligently to advance their knowledge. Knowledge Form encourages participants to use 

authoritative sources and information sources for their own knowledge building and idea 

improvement. Participants contribute new information to central resources and build-on 
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authoritative sources. Knowledge Forum automatically generates bibliographies from 

referenced sources. 

k) Knowledge Building Discourse 

Knowledge building discourse goes beyond the sharing of knowledge. The 

knowledge itself is refined and transformed through the discursive practices of the 

community that have the advancement of knowledge as an explicit goal (Scardamalia, 

2002). Knowledge building occurs in their collaborative meaning making through 

discourse (Franklin, 1996). To engage in knowledge building discourse requires a social 

context that encourages critical examination of ideas, free exchange of thoughts, and 

genuine commitment for improving ideas (Austin, 2002). Scardamalia and Bereiter 

(1994) emphasized the importance of progressive discourse to describe the process by 

which the sharing, questioning, and revising of opinions leads to a new understanding 

that everyone involved agrees is superior to their own previous understanding. 

Knowledge Forum provides rich inter-textual and inter-team notes and views. Revision, 

reference, and annotation encourage participants to identify shared problems and gaps in 

understanding, and to advance understanding beyond the most knowledgeable individual 

(Scardamalia, 2002). 

l) Embedded and Transformative Assessment 

Assessment is used to identify problems as knowledge building proceeds and 

embedded in the daily workings of the organization or community (Scardamalia, 2002). 

Ideas needs to be evaluated based on external authoritative sources. Embedded and 

transformative assessment incorporates external standards in the process of knowledge 
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building itself (Austin, 2002). In Knowledge Forum, standards and benchmarks are 

objects of discourse to be annotated, built on, and rise above. 

Scardamalia and Bereiter’s community knowledge building model provides useful 

insights about the ways to design knowledge building environments by using computer 

and network technologies. Scardamalia’s (2002) twelve socio-cognitive determinants of 

knowledge building and the supporting technological determinants help us understand the 

important aspects of knowledge building. The other benefit of this principle-based 

approach to knowledge building is that the students themselves may begin to use 

knowledge building principles in conceptualizing their own work (Scardamalia & 

Bereiter, 2006). Empirical studies on the use of Knowledge Forum and applying 

knowledge building principles approach in elementary schools have demonstrated the 

power of their model.  

Stahl’s Model of Collaborative Knowledge Building 

Gerry Stahl (2000; 2006) presented a model of learning as a social process 

incorporating multiple distinguishable phases that constitute a cycle of personal and 

social knowledge building. He intended to provide conceptual framework for the design 

of computer-supported collaborative knowledge building environments. Figure 1 below 

shows mutual constitution of individual understanding and social knowledge building as 

a learning process (Lave & Wenger, 1991).  
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Figure 2.1 A Diagram of Knowledge Building Process (Stahl, 2000) 

 

The lower left corner of diagram depicts the cycle of personal understanding and 

also depicts how individual personal understanding can be articulated in language as part 

of the social process of interaction with other people and culture. Culture, in turn, imports 

personal understanding, shaping it with ways of thinking, motivational concerns, and 

diverse influences (Stahl, 2006). We can not actually separate personal understanding and 

social activity; and Stahl presented this distinction as a convenience for analysis.  

In this model, learning starts on the basis of tacit pre-understanding (Polanyi, 

1962). Some form of gap or breakdown occurs in our activity and makes our pre-

understanding problematic. We need to repair understanding by explicating the 

understanding and resolving cognitive conflicts, in other words, by re-interpreting our 

meaning structures to reach a new level of comprehension. If we are successful in 
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resolving the problem, new comprehension settles into tacit understanding and becomes a 

starting point for future understanding and learning. The individual process of 

interpretation itself is essentially a social process as the internal thought process, 

language, and structures have origins in our previous social interactions (Vygotsky, 

1978). Social context or origin is usually hidden as it is incorporated into the individual 

tacit pre-understanding. However, it is not always possible to resolve the problems of 

personal understanding internally when it is provoked by other people. Then, we need to 

explicitly enter a social process and create new meaning collaboratively (Stahl, 2006). 

According to Stahl, the social knowledge building process happens when 

someone’s personal belief is articulated in words, and this public statement is taken up in 

a social setting and discussed from the multiple perspectives of several participants 

(Stahl, 2006). During discussion, the original statements are articulated and refined by 

conflicting perspectives, then converge into a shared understanding of participants. The 

theory behind this model is social epistemology. Individuals generate their own personal 

beliefs that are based on socio-cultural knowledge, shared language and representational 

systems. These beliefs become knowledge through social communication and 

negotiation. Knowledge is a socially mediated product (Stahl, 2006).  

Stahl suggests forms of computer support corresponding to each of the phase in 

his knowledge building model. He emphasizes that personal beliefs must be articulated as 

public statements before they can interact with computer media. The following Table 2.2 

describes forms of computer support according to each knowledge building phase. 
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Table 2.2 Forms of Computer Support for Phases of Knowledge Building (Stahl, 2006) 

Phase of Knowledge Building Form of Computer Support 

Articulate in words Articulation editor 

Public statements Personal perspectives 

Other people’s public statements Comparison perspectives 

Discuss alternatives Discussion forum 

Argumentation and rationale Argumentation graph 

Clarify meanings Glossary discussion 

Shared understanding Glossary 

Negotiate perspectives Negotiation support 

Collaborative knowledge Design 

Formalize and objectify Bibliography discussion 

Cultural artifacts and representations 
Bibliography or other community 

repository 

 

Computer support for articulating ideas is a text editor that introduces procedural 

facilitation or prompting to articulate an appropriate expression. For example, an editor 

might open with words, “I believe that… because...” already entered. Public statements 

made by an individual in a knowledge building environment represent a personal 

perspective. Computer support can help make multiple perspectives explicit and allow 

people to compare and contrast different perspectives. The most common element in the 

knowledge building environment is the discussion forum which is an asynchronous, 

interactive communication system (Stahl, 2002). Threaded responses in a discussion 

forum can develop into a complex structure that involves arguments and counter-
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arguments with back-up evidence. Such a structure can be visualized by an 

argumentation graph. An argumentation graph contributes to participants’ meta-level 

comprehension of their knowledge building process, indicating where additional evidence 

is needed or where alternatives have not been explored (Donath et al., 1999). Glossary 

and glossary discussion is another important computer-support for knowledge building 

environments as it makes explicit how different participants define, understand, and use 

terms. Stahl (2000) suggested that the most delicate phase of knowledge building is 

negotiation. Computer support for negotiation should be carefully integrated with other 

social processes that allow for implicit, culturally established interpersonal interactions 

(Stahl, 1999). Then the accumulation of negotiated knowledge results in a group 

perspective. At the final phase of the social-knowledge building cycle, collaborative 

knowledge should be formalized and objectified in a form that is combined into a more 

comprehensive system of knowledge. For instance, the knowledge that has been 

compiled into publications brings the shared knowledge into broader communities of 

discussion. Finally, the new shared knowledge is represented in publications and other 

cultural artifacts (Stahl, 2000).  

Stahl’s model of computer support for the knowledge building process focuses on 

externalizing an individual’s perspectives and facilitating negotiation among different 

perspectives. Also, extending the knowledge building process into a larger community is 

embedded in his knowledge building environment model. Computer-support for the 

knowledge building environment renders many aspects of the knowledge building 

process public which otherwise remains hidden. As the social process of knowledge 
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building and the products become visible in a knowledge building environment, the fact 

that the group has the power to evolve the knowledge further is highlighted (Stahl, 2000).  

 Gunawardena et al.’s Interaction Analysis Model of Social Construction of 

Knowledge 

Gunawardena et al.’s (1997) study intended to find appropriate interaction 

analysis model to examine the negotiation of meaning and co-construction of knowledge 

in a global online debate environment. This model can be regarded as an interaction 

analysis model for CMC (Computer-Mediated Communication) and knowledge building 

model in a debate context. The online debate format of their study has contributed to 

provide an organizational structure of interaction since participants had to take sides on 

an issue rather than try to find a middle ground. Thus, debate could be seen as disrupting 

participants’ co-construction of knowledge and negotiating meaning. As the majority of 

their messages were very task-oriented, we could not find many socialization aspects of 

computer-conferencing in their study.  

They first started on Henri’s model to analyze the debate transcript and found that 

her model had some limitations. Henri (1992) introduced five dimensions in analyzing 

transcripts of discussions: participative, social, interactive, cognitive, and meta-cognitive 

dimension. However, Henri’s (1992) interaction analysis model is based on a teacher-

centered instructional paradigm rather than a constructive learning paradigm. The debate 

format could be described as “a constructive learning environment that provided multiple 

perspectives and real world examples of a topic of discussion, that encouraged reflection, 
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and that supported collaborative construction of knowledge through social negotiation.” 

(Gunawardena et al., 1997). Also, Henri’s interpretation of interaction is mechanistic and 

descriptive rather than considering the totality of interconnected and mutually responsive 

messages (Gunarwardena et al., 1997). 

By using a grounded theory approach, they started to develop the theoretical 

framework from Vygotsky’s socio-constructivist theory, computer-mediated cognition in 

groups (Smith, 1994), and individual and social level of knowledge creation. Their study 

resulted in showing the five phases of knowledge co-construction: sharing/comparing, 

dissonance, negotiation/co-construction, testing tentative constructions, and 

statement/application of newly constructed knowledge (see Table 2.3). They believed that 

these phases characterize negotiation of meaning, which must occur when there are 

substantial areas of inconsistency or disagreement to be resolved (Gunarwardena et al., 

1997).  

Table 2.3 Interaction Analysis Model for Examining Social Construction of Knowledge 
in Computer Conferencing (Gunawardena et al., 1997) 

Phase I: Sharing/Comparing of Information 

A. A statement of observation or opinion 

B. A statement of agreement from one or more other participants 

C. Corroborating examples provided by one or more participants 

D. Asking and answering questions to clarify details of statements 

E. Definition, description, or identification of a problem 

 

Phase II: The Discovery and Exploration of Dissonance or Inconsistency Among Ideas, Concepts, or 

Statements 

A. Identifying and stating areas of disagreement 
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B. Asking and answering questions to clarify the source and extent of disagreement 

C. Restating the participant’s position, and possibly advancing arguments or considerations in its 

support by references to the participant’s experience, literature, formal data collected, or proposal of 

relevant metaphor or analogy to illustrate point of view 

 

Phase III: Negotiation of Meaning/Co-Construction of Knowledge 

A. Negotiation or clarification of the meaning of terms 

B. Negotiation of the relative weight to be assigned to types of argument 

C. Identification of areas of agreement or overlap among conflicting concepts 

D. Proposal and negotiation of new statements embodying compromise, co-construction 

E. Proposal of integrating or accommodating metaphors or analogies 

 

Phase IV: Testing and Modification of Proposed Synthesis or Co-Construction 

A. Testing the proposed synthesis against “received fact” as shared by the participants and/or their 

culture 

B. Testing against existing cognitive schema 

C. Testing against personal experience 

D. Testing against formal data collected 

E. Testing against contradictory testimony in the literature 

 

Phase V: Agreements Statements/Applications of Newly-Constructed Meaning 

A. Summarization of agreement(s) 

B. Application of new knowledge 

C. Metacognitive statemenets by the participants illustrating their understanding that their knowledge 

or ways of thinking (cognitive schema) have changed as a result of the conference interaction 

 
As shown in Table 2.3, the Interaction Analysis Model (IAM) begins with lower 

mental functions to higher mental functions described in Phase III, IV, and V. These 

steps may not always occur or different stages of the process may occur at the same time. 

The strength of IAM model is based on their emphasis on ‘interaction’ as the process in 

which contributions of individuals are put together into co-constructed knowledge. Lally 
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(2001) presented five important features of IAM model in understanding teaching and 

learning in computer supported collaborative learning environment: a) it focuses on 

interaction as the vehicle for the co-construction of knowledge, b)it focuses on the overall 

pattern of knowledge construction emerging from a conference, c)it is most appropriate 

in social constructivst and collaborative student-centered learning contexts, d) it is 

relatively straightforward schema, and e) it is adaptable to a range of teaching and 

learning contexts. Marra et al. (2004) evaluated this model as providing “a holistic view 

of discussion flow and knowledge construction.” 

 

In summary, Scardamalia and Bereiter’s knowledge building community model, 

Stahl’s model of collaborative knowledge building, and Gunarwardena et al’s interaction 

analysis model of social construction of knowledge have their own strengths in different 

learning environments. Scardamalia and Bereiter’s model, however, provides the most 

comprehensive model to understand the process of knowledge building. Compared to the 

other two models that explain knowledge building as step-by-step processes, Scardamalia 

& Bereiter’s knowledge building community model and socio-cognitive determinants of 

knowledge building afford the opportunity for in-depth application of their model in 

various contexts. The power of their model has been demonstrated in the studies of 

students’ achievement using Knowledge Forum in K-12 schools. Limited research has 

been done with their model in the higher education contexts. Therefore, this study will 

apply Scardamalia and Bereiter’s approach to a higher education environment and 



 38 

investigate and how knowledge building principles emerge during the collaborative 

knowledge building process. 

THEORETICAL BACKGROUND OF KNOWLEDGE BUILDING 

Various theories have contributed to the emergence of the concept of knowledge 

building. In this study, community of practice, situated cognition, and distributed 

cognition theory will be explored to understand the concept and process of knowledge 

building.  

Community of Practice  

The term Community of Practice (CoP) started out of Lave & Wenger’s (1991) 

study. It refers to the way groups of individuals interact and engage in “the sustained 

pursuit of a shared enterprise” (Wenger, 1998). We all belong to several communities of 

practice at the same time, for example, family, work, school, and local community. 

Communities of practice share the same goals and while pursuing these goals, the 

participants employ common practices, tools, languages and even similar beliefs and 

value systems. We develop our social identity by internalizing knowledge and skills of 

the communities of practice to which we belong. If we think of “medical practice” or 

“legal practice”, it means carrying out something out of a combination of knowledge 

learned from a body of knowledge and practical experience (Megill, 2004). Therefore, 

learning is an integral and inseparable aspect of social practice (Lave & Wenger, 1991). 

In Wenger’s (1998) social theory of learning, we should consider learning as arising from 

social participation. He suggested four components of learning. First, meaning is a way of 
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discussing our experiences in relation to the world (learning as experience). Second, 

practice is a way of talking about activities and guiding principles of what we do 

(learning as doing). Third, community is about the social configurations which 

organizations require of us, and through our participation, we become recognized as 

competent (learning as belonging). Forth, identity is the way we talk about how learning 

changes us at the personal level (learning as becoming). Community of practice is a 

learning theory that focuses on situated and social character of learning.  

Community of practice provides a theoretical background for how knowledge is 

shared, created, and advanced in a community. By their nature, communities of practice 

involve learning and constructing knowledge as a group (Wenn, 2006). The concept of 

‘knowledge flow’ refers to the ways in which knowledge moves between a community of 

practice and the larger organization or between members of the community of practice.  

Situated Cognition 

Situated cognition supposes that knowing is inseparable from doing as all 

knowledge is situated in activity bound to social and cultural context (Greeno & Moore, 

1993). Brown et al. (1989) suggests that what is being learned cannot be separated from 

the context in which it is learned or applied. Situated cognition is a learning theory that 

emphasizes real and authentic learning environment. In a situated learning environment, 

learning of skills and knowledge occur in contexts that reflect how that knowledge is 

gained or applied in everyday situation (Lave & Wenger, 1991). According to Lave & 

Wenger (1991), situations might be said to co-produce knowledge through activity. The 
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theoretical origins of situated cognition are in studies of Gibson’s theory of affordances 

and Vygotsky’s socio-cultural and social learning theories. Gibson (1977) proposed that 

affordances are perceived action possibilities latent in the environment. Affordances are 

objectively measurable and independent of individual’s ability to recognize them, but 

dependent on their capabilities. For example, a pen does not afford the action of writing if 

the actor is a dog. Vygotsky (1978) argued that social interaction with people and 

environment plays a major role in the development of cognition (Hasan, 2002). Through 

the interaction, a child comes to internalize knowledge that is shared in that culture. 

Vygotsky’s theory has influenced the argument that learning should be placed in a real-

life context by embedding the subject matter in the experience of the learner and by 

creating the opportunity for the learner to interact in the context of real life situations 

(Hasan, 2002). 

When we apply the principles of situated cognition to CSCL environment, it can 

be summarized as authentic and complex problems that participants can encounter in 

real-life. Herrington and Oliver (2000) provide nine guidelines for situated cognition 

principles to be implemented effectively in learning contexts: a) provide authentic 

content that reflects the way knowledge will be used in real life; b) provide authentic 

activities; c) provide access to expert performances and modeling of process; d) provide 

multiple roles and perspectives; e) support collaborative construction of knowledge; f) 

promote reflection; g) promote reflection; h) promote articulation; i) provide coaching 

and scaffolding; and j) provide for authentic assessment.  
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 Distributed Cognition 

Distributed cognition emphasizes that the heart of intelligent human performance 

is not the individual human mind but groups of minds in interaction with each other and 

artifacts (Fischer, 2000). There are three important ideas in the distributed cognition 

theory: a) cognition may be distributed across members of social network; b) cognition 

results as a consequence of coordination between external and internal structures; and c) 

processes may be distributed over time to affect later events (Sundaram & Rikakis, 

2006). There are two perspectives on distributed cognition: a situative interpretation and 

a cognitive interpretation. Lave and Wenger (1991) are proponents of situative 

interpretation of distributed cognition. As there is a tight binding between in-the-head 

representations and in-the-world activity, cognition should be viewed as distributed over 

mind, body, and the surrounds (Hewitt & Scardamalia, 1998). Situative perspective 

suggests that knowledge exists in the way that people communicate, use symbols and 

tools, and negotiate the meaning with others. On the other hand, cognitive perspective 

views knowledge exits in the head and learning is a process of ongoing reorganization 

(Hewitt & Scardamalia, 1998). Cognitive interpretation of distributed cognition has 

focused on co-construction of thought in a group. Salomon (1993) proposed two classes 

of distributed cognition: shared cognition and off-loading (i.e. material distributions). 

Shared cognition refers to cognition distributed through shared activity such as problem-

solving conversation, in which each person needs to continually reorganize to construct 

meaning based on other’s response. Off-loading is using artifacts or objects to unload 

cognitive effort. For example, using calculator to do arithmetic or creating a written list 
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for grocery shopping is off-loading. In this sense, cognition is distributed among artifacts, 

objects, and environments.  

Salomon (1993) tried to combine situative and cognitive interpretation of 

distributed cognition by presenting two varieties of interacting cognition: individual and 

distributed. He suggested a spiral-like model, which distributed cognition informing 

individual ones and individual cognition affecting distributed practices. Pea (1993) used 

the term ‘distributed intelligence’ that focused on situated interaction which involves 

planning, inventing artifacts, reorganizing existing artifacts to facilitate future personal 

and communal activity. Hewitt and Scardamalia (1998) tried to present a combined 

interpretation of distributed cognition into classroom environment. They tried to identify 

the kinds of distributions that are educationally effective and ways this distribution play a 

central role in day-to-day classroom activities. Thus, they developed CSILE (Computer-

Supported Intentional Learning Environments) to support distributed learning process 

and knowledge building community in classrooms. Distributed cognition theory has been 

widely applied to distance learning, knowledge management systems, and Computer 

Supported Collaborative Learning since it illustrates the interaction between people and 

technologies to support how to represent, store, and share knowledge artifacts and 

provide access to digital resources and other artifacts.  

 

Background theories of knowledge building-community of practice, situated 

cognition, and distributed cognition-help us understand the fundamental characteristics of 

knowledge building. Knowledge building involves a community in which people share a 
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common goal to advance their current knowledge collaboratively. During the process, the 

community members are required to internalize knowledge and skills that are embedded 

in the socio-cultural practices of the community. Learning and knowledge building are 

considered as inseparable aspects of social practices. As human intelligence resides in the 

groups of minds in interaction with each other and artifacts, knowledge building needs 

support of this collaborative process between people and artifacts. Computers and 

information technology have been used to support this situated and distributed cognition 

by providing tools to represent, store and share knowledge artifacts. Background theories 

of knowledge building lead us to the studies on how the fundamental understandings of 

knowledge building can be supported by a computer-supported collaborative learning 

environment. 

KNOWLEDGE BUILDING IN CSCL ENVIRONMENT 

As noted above, Scardamalia and Bereiter’s research on knowledge building has 

been embedded in a computer-supported collaborative learning environment (CSCL) 

using a customized tool, knowledge Forum. In this section, we will discuss the trends in 

CSCL research related to knowledge building in the emergence of a new array of Web 

2.0 tool that may also support the knowledge building process.  

 

Computer-Supported Collaborative Learning (CSCL) Environment 

Harasim (1990) defines collaborative learning as any activity in which two or 

more people work together to create meaning, explore a topic, or improve skills. In the 
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collaborative learning environment, students work with their peers rather than receive 

formal lessons from an instructor. Roschelle and Behrend (1995) also describe 

collaborative learning as “the mutual engagement of participants in a coordinated effort 

to solve a problem together” (p.70). The concept of Computer Supported Collaborative 

Learning (CSCL) emerged from extensive work done in the filed of Computer Supported 

Collaborative Work (CSCW) and research on effectiveness of collaborative learning. 

CSCW is a computer-based network system to support group work within a common task 

and provide a shared interface with which to work (Ellis et al. 1991). A CSCW system is 

intended to facilitate communication, collaboration, and work practices of groups, 

organizations, and communities. At the early stage, CSCL adopted CSCW system such as 

computer-mediated communication (CMC), knowledge management systems, and 

asynchronous/synchronous groupware as tools to support collaborative learning. CSCL 

involves both group work and individual learning. Kaye (1992) says that CSCL supports 

“the acquisition by individuals of knowledge, skills, or attitudes occurring as the result of 

group interaction, or put more tersely, individual learning as a result of group purpose” 

(p.4). 

There are some arguments about whether the acronym CSCL means cooperative 

learning, collaborative learning or collective learning. Panitz (1996) views collaboration 

as philosophy of interaction and lifestyle and cooperation as a structure of interaction 

designed to facilitate achievement of an end product or goal in groups. Despite the 

differences between cooperation and collaboration, they both share common elements. 

Kirschner (2001) indicates that the commonalities are as follows: a) learning is active, b) 



 45 

the teacher is usually a facilitator rather than a sage on the stage, c) teaching and learning 

are shared experiences, d) students participate in small-group activities, f) students reflect 

on their own assumptions and thought process, and g) social and team skills are 

developed through the give and take of consensus building. Collaborative and 

cooperative learning both involve the instructional use of small groups in which students 

work together to maximize own and each other’s learning (Johnson & Johnson, 1996).  

CSCL extends the scope of traditional classroom instruction and learning and 

maximizes the effects of collaborative learning by incorporating affordances of computer 

and telecommunication technologies. Computer supported collaborative learning is a 

dynamic, interdisciplinary, and international field of research focused on how technology 

can facilitate the sharing and creation of knowledge through interaction and learning 

among groups (Resta & Laferrière, 2007).     

Collaborative learning can be viewed as the “gradual construction and 

accumulation of increasingly refined and complex cognitive and linguistic artifacts and 

this takes place primarily through collaborative interaction” (Stahl, 2004, p.62). 

Collaborative knowledge building is structured by the intertwining of diverse personal 

perspectives (Stahl, 2002). Individuals bring their diverse perspectives, ideas, skills, and 

attitudes into the collaborative learning environment. To fill the gaps among various 

understandings among participants, the CSCL environment supports the sharing of 

students’ understandings and resolving conflicts by reinterpreting their meaning 

structures to arrive at a new comprehension (Stahl, 2000). Therefore, knowledge 

building, which refers to continual improvement of ideas of value to community by active 



 46 

sharing and negotiation among participants, is the core of computer supported 

collaborative learning. One of the important facets of collaborative learning is the 

interaction between divergent perspectives and shared knowledge building (Putambekar, 

2006). Stahl (2004) emphasizes that the core phenomenon of collaboration is building 

collaborative learning. Building collaborative learning involves group members working 

together to develop knowledge and skills that none of them would likely have constructed 

alone (Fisher & Granoo, 1995). When involved in knowledge building, participants seek 

a deep understanding of knowledge objects and are encouraged to create knowledge 

artifacts of value to others through a process of idea improvement (Resta & Laferrière, 

2007).   

This close relationship between CSCL and knowledge building has led to studies 

on knowledge building in CSCL environments. Research has identified critical factors in 

using technology to support collaborative efforts for knowledge advancement from 

elementary education (Scardamalia & Bereiter, 1994; Stahl, 2000) to higher education 

level (Resta & Laferrière, 2007). Student engagement (Brett, 2004), teacher scaffolding 

in students’ discourse (Lipponen, 2000), pedagogical strategies to transform traditional 

classroom into a knowledge building community (Hewitt, 2002), peer scaffolding (Lai & 

Law, 2005), and quality group interaction (Stahl, 2006) are critical elements for effective 

knowledge building in CSCL environment.  



 47 

Empirical Studies of Knowledge Building in CSCL Environment 

The body of research on knowledge building and computer-supported 

collaborative learning environments are closely aligned. The studies on knowledge 

building in CSCL environments can be roughly categorized into two groups. The first 

group of studies employed online communication and collaborative technologies such as 

asynchronous discussion boards. The second group of the studies accepted Scardamalia 

& Bereiter’s (2003) definition of knowledge building and used Knowledge Forum as 

their knowledge building environment.  

The studies in the first group do not share a common definition of knowledge 

building. They define knowledge building as creating new understanding based on 

discussions (Puntambekar, 2006), sharing and creation of expert knowledge (Lin, Lin, & 

Huang, 2008), argumentative knowledge construction (Weinberger & Fischer, 2006), or 

negotiation and co-construction of knowledge (Gunarwardena, Lowe, & Anderson, 

1997). However, they share a common area of interest. They focused on analyzing the 

complex interaction among participants while performing a collaborative task in a 

computer-supported environment, and understanding the nature of productive interaction 

and how technology can support and facilitate this interaction. The representative studies 

which belong to the first group include: developing an interaction analysis model of 

computer-supported construction of knowledge (Gunawardena, Lowe, & Anderson, 

1997), supporting social interaction in an intelligent collaborative learning system (Soller, 

2001), divergence and convergence of perspectives and construction of knowledge 

(Puntambekar, 2006), social network analysis of collaborative learning groups (Nurmela, 
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Palonen, Lehtinen, & Hakkarainen, 2003), and knowledge sharing and creation in a 

teacher’s virtual community (Lin, Lin & Huang, 2008).  

The studies in the second group are more interested in investigating knowledge 

building discourse in classroom learning environments. This group of studies attempt to 

find out the characteristics of knowledge building discourse that distinguish it from other 

types of discourse and the process of public knowledge advancement. Scardamalia and 

Berieter’s research (1989; 1991; 1993; 1994; and 1996) on CSILE/Knowledge Forum has 

been focused on demonstrating that knowledge creation and innovation is possible in K-

12 classrooms through technologies specifically designed to promote knowledge building 

discourse. Gerry Stahl, who was most inspired by Scardamalia and Berieter’s work on 

knowledge building, presented a model that constitutes a cycle of social and personal 

knowledge building and focused on cognitive process of collaborative knowledge 

building (Stahl, 2000). Law & Wong (2003) attempted to investigate how to lead learners 

to progressively develop their knowledge building capacity. They applied Scardamalia’s 

(2002) 12 knowledge building principles in secondary school students’ projects using 

Knowledge Forum. The results suggest that there is a hierarchy among 12 knowledge 

building principles and we can observe the developmental trajectory of knowledge 

building characteristics. Zhang et al.’s (2007) research focused on four knowledge 

building principles: idea improvement, real ideas/authentic problems, community 

knowledge, and constructive use of authoritative sources. Their study revealed that even 

young children could develop and advance their understanding collaboratively. 
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Both groups of studies on knowledge building in CSCL environments help us 

understand the nature of knowledge building. However, the studies in first group mostly 

used asynchronous threaded discussion board as their major communication tool. 

Threaded discussion has extremely limited possibilities for knowledge building discourse 

because there is no way to create higher-level organizations of information, to comment 

simultaneously on a number of messages, or to make a connection between messages in 

one thread and in another thread (Scardamalia & Bereiter, 2006). On the other hand, 

Knowledge Forum, a tool as specifically designed tool knowledge building provides 

these capabilities. Knowledge Forum was developed in 1990s and for some time has been 

the only tool with affordances to support knowledge building. In recent year, however, a 

new generation of technology has been available in the field of education. For instance, 

the emergence of Web 2.0 technologies such as wikis, blogs, and social networking sites 

open up new possibility to support students’ interaction and collaborative learning. It is 

important to explore how these new tools may support the knowledge building process. It 

is also important to explore knowledge building processes in the context of higher 

education. The subjects of studies that are based on Scardamalia & Bereiter’s concept of 

knowledge building discourse were mostly K-12 students. Scardamalia (2002)’s 12 

principles of knowledge building had hardly been applied to higher education or business 

training environments. The subject matter of knowledge building discourse in many of 

the studies was focused on science learning and understanding concepts such as optics or 

gravity. Expanding research of knowledge building in other subject areas could be 
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beneficial as knowledge building discourse is required in almost every area in 

“Knowledge society”. 

Therefore, investigating knowledge building in a higher-education environment 

using new technology tools will be helpful in understanding knowledge building in other 

contexts.  

Web 2.0 Technology and Knowledge Building 

Web 2.0 technologies such as blogs, wikis, RSS, and social networking sites are 

gaining popularity in classrooms at all levels of education globally (Carr, 2008). The term 

“Web 2.0” began to rise in 2004 from the first Web 2.0 conference hosted by O'Reilly 

Media and MediaLive. At the conference, Web 2.0 was defined as “Web as platform”, 

which means software applications are built upon the web not upon the desktop. By 

allowing users to run software-applications entirely through a browser, people can own 

the data on a Web 2.0 site and exercise control over that data (Wikipedia, retrieved 2009-

10-06). In contrast to the previous static and non-interactive Web 1.0 technologies where 

users are limited to the passive viewing of information, Web 2.0 allows users to interact 

with other users or to change website content by uploading images, videos, and sharing 

information. Blogs, wikis, podcasting, and social networking spaces are referred to as 

social software (Jonassen, Howland, Maraa, & Crismond, 2008). Social software is 

different from earlier Internet technologies in that they are “more participatory, more 

collaborative, and more distributed” (Lankshear & Knobel, 2006, p.25), involving 

different kinds of social and cultural relations. The essence of social software is that it 
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helps bring people together in networks and encourages people to communicate and 

collaborate with each other. Therefore, Web 2.0 technologies can play a critical role in 

fostering knowledge building in communities and networks (Jonassen, Howland, Maraa, 

& Crismond, 2008).  

Wikis especially provide new opportunities for learning and collaborative 

knowledge building as well as for understanding these processes (Cress & Kimmerle, 

2008). Wiki, which means “quick” in Hawaiian, allows people to put up web pages 

quickly that can be edited or added by other people freely. Wiki is defined as “a freely 

expandable collection of interlinked web pages, a hypertext system for storing and 

modifying information – a database, where each page is easily edited by any user with a 

forms-capable web browser client” (Leuf &Cunningham, 2001). A wiki is a collection of 

web pages that can be contributed to or modified by anyone who are able to access it 

(Carr, 2008). A wiki provides a medium for storing, organizing, and reformulating the 

ideas that are contributed by each community member (Jonassen, Howland, Maraa, & 

Crismond, 2008). Also, it serves a repository of artifacts produced by a community, in 

other words, a growing knowledge base over time as members add or edit wiki pages 

(Godwin-Jones, 2003). The best and representative example of a wiki as a knowledge 

base and knowledge building tool is the “Wikipedia”, an online encyclopedia. Moreover, 

free wiki software tools such as Wikispaces and Pbwiki enable people to create web 

pages easily by providing templates and organizing systems of those web pages. The use 

of these easily accessible wiki tools has exploded within the past few years. Because of 
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the affordances of wiki as knowledge building tool, it is widely employed in educational 

fields as well as in business areas.  

Knowledge Building Task in CSCL: Collaborative Writing and Wiki 

In a computer-supported collaborative learning environment, students usually 

work as a group for a class period or several weeks to achieve shared learning goals and 

complete specific tasks jointly (Johnson & Johnson, 1996). Collaborative learning tasks 

are designed to promote positive interdependence. In other words, the task should have 

appropriate level of complexity and scale that single learner cannot complete the task 

alone. There are different types of collaborative learning tasks in a CSCL environment 

such as collaborative problem solving, collaborative designing, collaborative inquiry, 

academic controversy, and collaborative writing. 

Among the collaborative learning activities in CSCL environments, this study 

focuses on collaborative writing. Collaborative writing often involves multiple people 

who work together in producing a single document. The task may be complex as it 

requires the students to coordinate between multiples perspectives, work processes, and 

to establish consensus at the end. Collaborative development of written text yields a 

strong benefit on a social and cognitive level (Clifford, 1992; Sullivan, 1994). A 

collaborative writing task provides a great opportunity not only for practicing reading and 

writing skills but also to stimulate reflection, knowledge sharing and critical thinking 

(Brown & Palincsar, 1989; Scardamalia & Bereiter, 2003). According to Lowry, Curtis, 

& Lowry (2004), collaborative writing is defined as “an iterative and social process that 
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involves a team focused on a common objective that negotiates, coordinates, and 

communicates during the creation of a common document” (p.72). A collaborative 

writing task in CSCL environment is similar to a knowledge building activity in that it 

involves a collaborative team working to improve their collective knowledge. From the 

perspective of knowledge building in CSCL environment, the notion of task can be 

replaced as intentional goals (Bereiter & Scardamalia, 1989) and idea improvement 

(Scardamalia & Bereiter, 2003). 

The complexity of the collaborative writing process requires a nonlinear and 

dynamic process (Galegher & Kraut, 1994). Fleming (1988) suggested that there are three 

stages for collaborative writing: invention stage, drafting stages, and revision stages. In 

the invention stage, the team members participate in discussions on ideas for topic 

preparations and the structure of the document. In the drafting stage, there are three 

models such as ‘chunk’ model, ‘blended’ model, and the ‘compiler’ model. The chunk 

model approach divides the writing into sub sections with each person taking charge of 

one part. The blended model requires the group to be present in the same space and work 

on the whole document together. In the compiler model, each person writes the whole 

document.  Then, the group compiles everyone’s work and chooses the best product to 

create the final version. Each model has its own advantages and limitations and 

collaborative writing group can employ multiple models to complete the task. Moreover, 

during the process, a collaborative writing team should agree on a strategy to produce a 

written document successfully (Allen et al., 1987). Co-authoring a single document needs 

careful management, open communication, respect of other’s work, and coordination of 



 54 

different perspectives. Each member must actively join the process of collaborative 

writing, share resources and bring his/her own perspective, ideas, and expertise to the 

group. Even though a team applies a ‘jigsaw’ collaboration style that each member writes 

only sub topic or a section, all the information needs to be evaluated and synthesized by 

the whole team. To produce the final product, the team will experience multiple reviews 

and revisions according to the comments of the team members. 

A wiki shows its strength for managing this complex and dynamic process of 

collaborative writing and collaborative knowledge building. It has been noted that wikis 

have special potential for computer-supported collaborative knowledge building and 

learning (Bruns & Humphreys, 2005; Chong & Yamamoto, 2006; Wang & Turner, 

2005). The potential of wikis as a knowledge building tool has resulted in its popularity 

in knowledge management and educational fields. Mostly, wikis are used to develop a 

written document or product in online environments. The unique affordance of wiki is 

that people can do the revisions of the text in any place and any time. Users can create 

hyperlinks and fill them with content, and they can revise a text by adding, deleting, or 

changing any parts they want to (Raitman et al. 2005). In this way, large groups of like-

minded people are able to work collaboratively on one and the same text about a certain 

topic (Cress & Kimmerle, 2008). Wiki also has its strength to support the collaborative 

knowledge building process. Wiki’s embedded functionality of tracking changes of the 

web page such as ‘Page History’ provides users as well as researchers with an 

opportunity for understanding the process. Wiki serves not only as a tool for facilitating 

the knowledge building process but also as a community knowledge database.  
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As noted above, we see the emergence of two trends that has important 

implications for understanding knowledge building in online learning environments. New 

models of knowledge building has emerged based on the use of customized tools 

designed to support knowledge building and a growing body of research has helped 

develop a better understanding of knowledge building with the use of these tools. 

However, another significant trend is the emergence of a new generation of tools, where 

affordances may also support knowledge building process (e.g. wikis, blogs). The focus 

of this study was to explain knowledge building using a tool that is increasingly used to 

support collaborative learning in higher education. Specifically, this study explored the 

use of a wiki to support knowledge building in a graduate level course in which the 

students work collaboratively in an online environment. 
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Chapter 3. Methodology 

The main purpose of this study was to investigate 1) how Scardamalia’s (2002) 

socio-cognitive determinants of knowledge building emerge in a computer-supported 

collaborative writing task in CSCL environment; 2) students’ perception of knowledge 

building experience; and 3) student’s perception of the use of tools such as wikis to 

support collaborative writing process. This chapter presents the methodology of the 

study. It includes overall methodological approach and rationale, selection of the setting 

of the study, description of the participants, data collection and analysis, and methods for 

ensuring research quality. 

OVERALL APPROACH AND RATIONALE 

In a computer-supported learning environment, most of participants’ interaction 

and discourse happens through CMC (computer-mediated communication) and is saved 

as text. In this study, the artifacts the students produce to complete the collaborative 

writing task and interactions during the process were saved as the documents continued 

to develop through the collaborative interaction and contribution of members of a virtual 

team. The cumulative transcripts were the major data source to investigate knowledge 

building. To analyze complex knowledge building discourse, this study employed the 

content analysis method. 

 Content analysis is a research method that categorizes qualitative textual data into 

clusters of similar entities or conceptual categories to identify consistent patterns and 
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relationships between variables or themes (Julien, 2008). Content analysis is often used to 

analyze the transcript of asynchronous, computer mediated discussion groups in CSCL 

environments (De Wever et al., 2006). Researchers have used transcripts of online 

discussion to investigate the process of social construction of knowledge (Gunarwardena 

et al., 1997) or critical thinking (Newman, Webb, & Cochrane, 1996). This study 

followed the approach of qualitative content analysis procedure.  

Qualitative content analysis focuses on a qualitative oriented procedure of text 

interpretation. Mayring (2000) developed various procedures of qualitative content 

analysis. In this study, a deductive category application procedure was employed. The 

deductive category application procedure works with “prior formulated, theoretical 

derived aspects of analysis, bringing them in connection with the text” (Mayring, 2000, 

p.4). Using the step model (see Figure 3.1), the analysis starts with the research questions 

and theoretical background. Then, definitions and coding rules for each code are 

developed. This tentative coding scheme is then modified after working with actual texts. 

The coding categories may be changed as new categories emerge. Then, with the 

modified coding scheme, the whole text is again analyzed. At the end, the result of the 

coding will be analyzed quantitatively as a frequency count.  

The purpose of this study was to investigate the ways Scardamalia’s (2000) 

knowledge building principles emerge in a computer-supported collaborative writing 

task. To develop a coding scheme in a computer-supported collaborative task context 

based on Scardamalia’s 12 knowledge building determinants, the researcher conducted a 

pilot study from the previous CSCL class. The students from the previous CSCL class 
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also completed a similar collaborative writing task using the wiki tool. Based on the 

transcripts of wiki pages and comments, the researcher was able to identify the major 

coding categories that emerged in the study. These categories were applied to the present 

study and included: Improvable ideas, Constructive use of authoritative sources, and 

Epistemic Agency. During the repetitive process of applying the initial coding scheme to 

actual data to check the reliability and applicability, sub-categories also emerged.  

Throughout this process, the knowledge building-coding scheme in a wiki context was 

refined to better fit the collaborative writing task. This tentative coding scheme was 

applied to the actual data for the study, 2009 CSCL class’ data. The coding results were 

then quantitatively analyzed. Also, the patterns of knowledge building codes were 

analyzed. The Figure 3.2 represents the basic approach of this study.  

Other than the wiki data, the interviews, asynchronous/synchronous discussions, 

and blog reflection data were analyzed using a grounded theory approach to investigate 

participants’ perception of knowledge building and the use of the wiki tool. Grounded 

theory is a general methodology for developing theory that is grounded in data 

systemically gathered and analyzed (Strauss & Corbin, 1998). Grounded approach is 

data-driven, seeking to discover patterns in the data rather than imposing theoretical 

categories (Stahl, Koschmann, & Suthers, 2004). The researcher used the coding 

procedures proposed by Strauss & Corbin (1998): open coding, axial coding, and 

selective coding. As a result of open coding, major factors that influenced students’ 

perception of knowledge building and use of tools emerged. In the process of axial 

coding, various conditions, actions and consequences related to the factors were 
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identified. Then, lastly by selective coding, factors were integrated and refined into the 

categories. Through recursive steps to develop categories from the different data sources, 

this study strived to identify factors and relationship among factors that influence their 

activity and perceptions of the collaborative writing task using wikis. 

 

 

Figure 3.1 Step Model of Deductive Category Application (Mayring, 2000) 
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SITE SELECTION 

To investigate collaborative knowledge building using wikis in higher education, 

an online collaborative learning course was chosen for the setting of the study. This 

online course was a graduate level course on Computer-Supported Collaborative 

Learning (CSCL) in the fall semester 2009 in a public university in the Southwest United 

States. This course was designed to provide a comprehensive and intensive experience in 

online collaborative learning. Because the participants in the course conducted various 

collaborative tasks through online communication, the course was well suited to the 

purpose of this study.   

The CSCL course was structured into four learning modules and each module 

included both individual and group tasks. The participants were divided into a 

collaborative team of 3 or 4 people within each group by the instructor at the beginning 

of the second module of the web-based course. Participants carried out the collaborative 

learning tasks using various online communication tools. The course content was 

provided using a web-based course management system-BlackBoard. The BlackBoard 

system included an online group working area, synchronous/asynchronous 

communication tools, and links to their personal blogs. Also, the course introduced 

SecondLife, a 3D online virtual environment, to the students to support synchronous 

communication between team members. Participants were required to post a reflective 

journal after finishing each learning module, conduct a peer/self-assessment, and submit 

electronic portfolios of their work. This study will focus on ‘Module 3: Collaborative 
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Writing’ to investigate knowledge building in a computer-supported collaborative writing 

task.  

RESEARCH SETTING  

The collaborative writing module started in the middle of the semester and lasted 

almost three weeks. The purpose of collaborative writing task was to collaboratively 

develop a high quality knowledge product using wikis as means of supporting online 

collaborative learning. The learning activity in this module was intended to provide an 

opportunity to understand and engage in the collaborative writing process by developing 

a Wikipedia (a web-based encyclopedia) topic entry related to CSCL. Also, this task 

required careful planning and managing of the project to work effectively as a team. To 

help the students perform the complex process of collaborative writing, the module 

introduced 5 steps to complete this task (see Table 3.1). The actual stages and instructions 

used in the course content were provided in Appendix. A.  

Table 3.1 The Steps of Collaborative Writing Task 

Step 1. Co-planning about topic and structure 
The team will work synchronously or asynchronously to brainstorm ideas about 
Wikipedia topic and co-decide about topic. The topic should be related to emerging 
issues, topics, and strategies for conducting CSCL. After deciding the topic, they need to 
decide the overall structure of their writing.  
Step 2. Develop 1st draft of Wikipedia topic entry 
After each member develops his/her part of the Wikipedia topic entry, it needs to be 
integrated into a single document. 
Step 3. Critique of draft by other members and rewrite 
One of the advantages of wiki is that it allows us to leave comments on each other’s work 
and track the history of revisions. Each member should read other’s work and provide 
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productive feedback. Team members will revise and rewrite their documents according to 
this feedback. 
Step 4. Peer-review by other teams 
After refining their wiki based on feedback from their own team members, the document 
should be presented to other teams who will bring fresh perspective to the topic.  
Step 5. Revision and final product submission 
Based on the comments and review from other teams, the team will revise and finalize 
their Wikipedia topic entry and submit that to the instructor. All the teams will finish 
peer/self evaluation and product evaluation for this collaborative writing task. 

 
The CSCL class adopted a free wiki tool-‘PBwiki’ (www.pbworks.com). PB wiki 

provided a free wiki space that allowed users to create their own spaces and create as 

many web pages as they want. PBwiki allowed users to organize the multiple wiki pages 

they created using the ‘Navigator’ or ‘Sidebar’. Participants were able to track the 

changes using ‘Page History’ function, and leave short messages or notes to the other 

members using ‘Add Comment’ function. Moreover, PBwiki provided secure access to 

the wiki pages alerting specific users to changes in the PBwiki through e-mail. The class 

set up separate wiki spaces for each team in advance and granted access to the space only 

for the team members, the instructor, and the TA of the course. Until ‘Step 3: Critique by 

other members’, each team was only able to access to and work within their team wiki 

areas. For the ‘Step 4: Peer- review’ session, the instructor set up and introduced a class 

wiki that enabled the students to view every team’s Wikipedia entry. In the class wiki 

area, everyone in the course reviewed and commented on each other team’s Wikipedia 

entry. The Figure 3.2 and 3.3 shows the screen captures of the Second Education Group’s 

team wiki area and the whole class wiki area. 
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             Figure 3.2 The Secondary Education Group’s Team Wiki Area 

 

Figure 3.3 The CSCL 09 Class’s Wiki Area 
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PARTICIPANTS 

The participants of this study included the 15 graduate students who enrolled in 

the CSCL class in fall 2009 semester. They were divided into 4 groups according to their 

area of interest in the early semester: Secondary education, Higher education, and Adult 

training. There were 2 higher education teams because many people chose higher 

education as their area of interest.  Adult education team had only 3 people compared to 

other groups with 4 people. The participants were diverse in ethnicity, areas of 

professional interest (e.g. Instructional Technology, Foreign Language Education), and 

familiarity with computer technology. The instructor strived to have heterogeneous 

groups, as different perspectives and divergence of ideas were necessary for the 

knowledge building process. The Table 3.2 shows the demographic information of all 4 

teams. The names are all changed into pseudonyms to protect their identities.  
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Table 3.2 Participant’s Background Information 

 

Name Gender Ethnicity 

Online  
Collaborative 

Learning 
experience 

Major 

Claire Female Caucasian O IT 
Amith Male Middle-Eastern X FLE 
Melissa Female Caucasian O Math Ed 

Secondary 
Education 
Group 

Brent Male Caucasian X IT 
Steven Male Caucasian O IT 
Yukie Female Asian O Special Ed 
Jihee Female Asian X FLE 

Higher 
Education A 
Group 

Katie Female Caucasian X FLE 
Tien-Li Female Asian X FLE 
Julia Female Hispanic O IT 
Ayoung Female Asian O IT 

Higher 
Education B 
Group 

Jack Male Caucasian O IT 
Sumedha Female Middle-Eastern X IT 
Minji Female Asian X FLE 

Adult 
Training 
Group Hakim Male Middle-Eastern X IT 

 

DATA COLLECTION 

Data sources included: 1) transcripts of wiki documents related to developing the 

Wikipedia topic entry with ‘history logs’ of revisions and modifications in the PBwiki 

web site, 2) transcripts of comments by other members or other teams, 3) transcripts of 

messages on a web-based asynchronous/synchronous discussion board, 4) transcripts of 

individual blog reflections, and 5) transcripts of recorded interview data. Because this 

study was designed to investigate the knowledge building process in a collaborative 

writing task within small groups, the primary data source of this study was the written 

transcripts of the electronic history of their development of the Wikipedia topic entry 

documents. The advantage of a wiki is that everyone in a group can modify the document 
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and leave comments to each other. Moreover, all the history of changes to their 

documents is automatically saved and shared among the group members by the ‘History’ 

function and auto e-mail alert function of the PBwiki. In this study, the researcher 

imported the text data in the PBwiki pages into Word documents to easily track the 

changes of the documents and analyze them. Also, the comments made by the 

participants were saved along with the changes of the wiki documents. All the text data 

were collected and imported into tables, which included time stamps saved in the wiki 

revision history and the author of the text inputs. Thus, the table system was really 

helpful to examine the developmental process of knowledge building about the topic.  

Another data source of this study were the transcripts of the 

asynchronous/synchronous online discussions related to the collaborative writing task. 

Each group was provided a web-based group communication area to complete their tasks. 

In this class, the BlackBoard system was used to support and facilitate their 

communication. Even though not all the groups used the BlackBoard system, their 

messages on this BlackBoard area were transcribed into word files for the further 

analysis. The students might also have a synchronous voice chats in SecondLife, a 3D 

virtual space. In either case, they were required to post the results of their discussions or 

the actual transcript of the synchronous chat in the BlackBoard or the PBwiki page.  

The participants’ reflective journals, completed after they finish the collaborative 

writing task, was another data source for this study. The students used blogs to reflect on 

their experience by asking following questions themselves: What did I learn from this 

project?; what questions do I have about collaborative writing?; what learning strategies 
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did I find useful?; what problems did I encounter?; how could they be overcome in the 

future? The transcripts of their reflections and the comments from other participants were 

also transcribed into Word files.  

In addition, semi-structured interviews with each participant were an important 

data source for the study. Interviews were conducted to obtain qualitative data of the 

participant’s collaborative knowledge building experience. The interviews were recorded 

and transcribed into Word documents to analyze their perceptions of the collaborative 

writing task and the use of the PBwiki tool. The interview questions are presented in 

Appendix B.  

After the Fall 2009 semester was over, with the instructor’s permission, the 

general purpose of this study was introduced to the members of the class. The researcher 

distributed an informed consent form to all the students through e-mail. The consent form 

included the purpose of this study and the agreement on the use of transcripts of their 

wiki history, asynchronous/synchronous online discussions, reflection on their blogs, and 

self/peer evaluation results. Also, the students were asked to participate in a thirty-minute 

interview about their learning experiences of knowledge building in the collaborative 

writing task.  

After obtaining their consent, the researcher conducted interviews with 15 

participants. Each interview was conducted in a secure place and recorded as an audio 

file. The recorded interviews were transcribed into Word files under their pseudonyms. 

Also, the transcripts of their online activities in wikis, BlackBoard, and Blogs were 

collected after the researcher received the participants’ written consent.   
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DATA ANALYSIS 

The data in this study was analyzed both quantitatively and qualitatively. First of 

all, student’s participation in collaborative writing activity was recorded in the history 

logs in the wiki areas. The number of these online inputs was counted according to every 

participant in this study. As the definition of knowledge building refers to the 

‘advancement’ of group knowledge, the history of revisions of wiki page from the initial 

draft to the final submission of document were tracked and coded. Also, the comments 

made by team members were coded by using the coding scheme developed by the 

researcher based on Scardamalia’s (2002) principles of knowledge building. The 

frequency of the each knowledge building codes was calculated. The transcripts of the 

asynchronous discussion board, blog reflections, and interviews were used to triangulate 

the quantitative analysis of data and investigate their perceptions of the collaborative 

writing activity.  

Unit of Analysis 

The choice for a unit of analysis should be dependent on the context and well 

considered (De Wever et al., 2006). Technology tool is one of the factors that influence a 

unit’s applicability (Strijbos et al., 2006). The major data source of the study was the 

online texts saved in the wikis. Every online input in the wikis was recorded as one 

revision in ‘Page History’ or a comment in the ‘Comments’ section. Thus, the basic unit 

of analysis was the segment of texts when the participant pressed the ‘Save’ button or 

‘Leave Comments’ button in the wiki pages.  The ‘Page History’ of the wiki represented 
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the history of builds-on from the original idea by the contributions of every members of 

the team. The ‘Comments’ section showed the interaction among group members during 

their development of the Wikipedia topic entry.  

Coding Scheme 

The coding scheme should be consistent with the theoretical background and 

research questions of the study. The researcher employed Scardamalia’s (2002) socio-

cognitive determinants of knowledge building as the primary coding scheme for this 

study. To develop the initial coding scheme of knowledge building in wiki context, the 

researcher conducted a pilot study of collaborative writing task from the previous CSCL 

class. The results demonstrated that three knowledge building principles occurred most 

frequently in a collaborative writing task using wikis: Improvable ideas, Constructive use 

of authoritative sources, and Epistemic agency. These principles were divided into sub-

categories to fit into a collaborative writing task and wiki environment.  

a) Improvable ideas 

Idea improvement refers to the ways that participants work collaboratively to 

improve the quality, coherence, and utility of ideas. In the collaborative writing task, 

students worked toward improving the quality of their Wikipedia topic entry. During the 

process, the structure and content became more articulated and richer. Improvable ideas-

Structure or Improvable ideas-Enriched code was assigned when the participant’s 

contribution was related to add structure or enrich content to their group’s shared 

document.  Also, the groups proofread their product such as checking grammar or typos 
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(Improvable ideas-Proofreading) and modified the flow of text to be more coherent 

(Improvable ideas-Flow).  

b) Constructive use of authoritative sources 

Knowledge building starts with what is already known. To complete the 

collaborative writing task, participants used authoritative sources with a critical stance 

toward them. They searched for previous studies and background knowledge about the 

Wikipedia topic. Then, the teams developed their Wikipedia entry referring to the 

information and knowledge they obtained from the reliable resources. 

c) Epistemic agency 

Epistemic agency means that participants set forth their ideas and negotiate a fit 

between personal ideas and others’ ideas by using contrasts to stimulate knowledge 

advancement (Scardamalia, 2002). Participants had to deal with motivation, goals, 

evaluation, and long-range planning. Epistemic agency codes emerged in a collaborative 

writing context as four sub-categories: Evaluating, Asking, Responding, and Suggesting. 

Epistemic agency-Evaluation code was assigned when participants assessed the status of 

their knowledge progress. Epistemic agency-Asking and Epistemic agency-Responding 

codes occurred when members of the team asked for help or raised questions to other 

members and responded to other’s needs. Also, during the collaborative writing process, 

members suggested new ideas to improve their Wikipedia topic entry (Epistemic agency-

Suggesting). The Table 3.3 represents the initial knowledge building coding scheme in a 

collaborative writing task developed from the pilot study. 
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Table 3.3 Initial Knowledge Building Coding Scheme in a Collaborative Writing Task  

Scardamalia’
s principles 

of knowledge 
building 

Definition Code Indicator Example 

II-St 
The structure of the 
writing is added and 
becomes sophisticated. 

Online Assessment 
I. Introduction 
II. Types of online 
assessment 
III. Uses of online 
assessment 

II-En 
Content of the document 
is enriched and more 
articulated. 

I. Introduction 
Assessment is a 
process used to 
measure certain 
aspects of information 
for a set purpose. 

II-Fl 

The flow of text 
becomes more coherent. 
Overlapping words or 
redundancy is deleted. 
The concept becomes 
clearer. 

Several new forms of 
communication have 
sprung up on the 
Internet->have been 
developed for use on 
the Internet. 

Improvable 
Ideas 

All ideas are 
treated as 
improvable. 
Participants work 
continuously to 
improve the 
quality, 
coherence, and 
utility of ideas 

II-Pr 
Proofreading. Typo or 
grammatical error is 
corrected. 

Online collaborative 
education that 
specifically address the 
evaluationà 
addresses the 
evaluation 

Constructive 
use of 

authoritative 
sources 

Participants 
respect and 
understanding of 
authoritative 
sources combined 
with a critical 
stance toward 
them.  

CUA 
Referring and adding 
more sources, links, and 
citations to add content. 

Notes &References: 
Harris, P. (2005). 
Online Assessment 
Tools Fill Learning's 
Gaps. T+D, Vol. 59 
Issue 6, p62-63 

EA-E 
Evaluating current status 
of community 
knowledge 

This page is still 
missing references. 

EA-A 
Asking feedback, help, 
or more information 
about the topic 

Note for team: do you 
think we should move 
the information I 
colored in read to the 
uses section? Let me 
know what you think. 

EA-R 
Responding to others’ 
ideas, question, need or 
reporting current status 

Re: I’ve moved it here 
-Jenny 
 

Epistemic 
Agency 

Participants set 
forth their ideas 
and negotiate a fit 
between personal 
ideas and ideas of 
others, using 
contrasts to spark 
of sustain 
knowledge 
advancement. 
They deal with 
problems of goals, 
motivation, EA-S Suggesting new ideas or Need intro paragraph 
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 evaluation, and 
long-term 
planning. 

solutions to the questions 
or issues 

about technology tools 
in CSCL in general 

 

This coding scheme was applied to the actual data of the study. During the coding 

process, new sub-categories emerged so that the coding scheme became more articulated 

to fit the collaborative writing context. Multi-coding per one unit of analysis was 

allowed. In other words, multiple knowledge building codes could be assigned to one 

participant input in the wiki areas. After the coding process was completed, the frequency 

of each knowledge building code was calculated as the number of occurrences divided by 

the number of total participant inputs. The frequencies of knowledge building codes were 

compared between the different groups of this study. Also, for the detailed analysis, the 

knowledge building code frequency in terms of each member of the team was compared. 

This quantitative analysis served as an indicator of the extent to which the member of the 

team actively contributed to develop a Wikipedia topic entry and in what ways their 

contribution helped to improve the entry.  

Inter-rater Reliability 

Inter-rater reliability refers to “the extent to which different coders, each coding 

the same content, come to the same coding decisions” (Rourke et al., 2001). To determine 

the inter-rater reliability of the coding, sample transcripts of wiki data was selected. After 

having sufficient discussion to understand the knowledge building coding scheme, the 

sample transcripts were coded by the two different coders including the researcher. The 
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level of agreement between the two coders was 0.76, which existed in the range of 

acceptable reliability.  

METHODS FOR TRUSTWORTHINESS OF THE STUDY 

Lincoln & Guba (1985) proposed four trustworthiness criteria of qualitative 

research: credibility, transferability, dependability, and confirmability. To assure the 

trustworthiness of this study, the researcher employed the following strategies.   

Prolonged Engagement and Persistent Observation 

Prolonged engagement is the method to assure trustworthiness of qualitative study 

by spending sufficient time in the research settings to understand the setting and building 

trust with the participants. Persistent observation helps the researcher to identify 

characteristics and elements in the setting that are more relevant to the questions being 

pursued (Lincoln & Guba, 1985). To accomplish this, the researcher actively participated 

and observed the class throughout the whole semester. Observing collaboration and 

communication of groups in the course for one semester provided the opportunity to 

understand the dynamics of groups and activities of participants more closely.  

Triangulation 

There are four types of triangulation: use of multiple sources, methods, 

researchers, and theories. Triangulation helps to eliminate biases that may result form 

relying exclusive on only one data source, collection method, researcher, or theory 

(Lincoln & Guba, 1985). To triangulate the data, this studied used multiple data sources 
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such as following: 1) transcripts of wiki data, 2) transcripts of face-to-face interviews, 3) 

transcripts of participants’ blog reflection, 4) transcripts of asynchronous discussion, and 

5) transcripts of online synchronous chatting.  

Peer Debriefing 

A peer-review or peer debriefing is the review of data and research process by 

someone who is not familiar with the research or phenomenon being explored. Peer 

debriefing provides unbiased perspectives and interpretation of the data by involving 

disinterested peers to explore aspects that otherwise remain unarticulated or unknown to 

the researcher (Lincoln & Guba, 1985). The researcher met periodically with two fellow 

doctoral students for peer debriefing. These knowledgeable peers reviewed the coding 

schemes and results to verify that the coding reflected the original data. They also helped 

the researcher refine the coding categories.   
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Chapter 4. Results 

The purpose of this study was to investigate how Scardamalia’s (2002) socio-

cognitive determinants of knowledge building emerge in a collaborative writing task in a 

CSCL environment, to understand students’ perceptions of their knowledge building 

experience in the collaborative writing task, and their use of tools to support the 

collaborative writing process.  

First, this chapter begins with describing differences between the groups during 

their participation in the knowledge building activity using wikis in a CSCL environment. 

Then, the students’ perceptions of the knowledge building experience in the collaborative 

writing activity are discussed. Finally, their perceptions of experiences in the use of 

multiple tools to support this collaborative writing activity are presented.  

COLLABORATIVE WRITING TASK 

The students engaged in the collaborative writing task in the middle of the 

semester after they finished another collaborative task. The purpose of this learning 

activity was to provide an opportunity to understand and engage in the collaborative 

writing process by developing a Wikipedia topic entry related to CSCL. To help them 

perform the complex process of collaborative writing, the module provides 5 steps to 

complete this task:  

• Co-plan the topic selection and structure of the topic entry 

• Develop the initial draft of Wikipedia topic entry 
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• Review and critique the draft; revise the draft based on feedback 

• Peer-review the topic entry drafts of the other teams 

• Make final revisions to the topic entry based on the feedback received from 

other teams; submit the final entry to Wikipedia  

As shown above, the collaborative writing activity was divided into two phases: 

the internal group writing/revision process and the external group interaction/refining 

process. The internal group process included choosing the topic for the Wikipedia entry, 

dividing the work among team members, giving comments to each other, and then 

polishing their writing before the peer-review session. During this phase, there was no 

interaction between the different teams. The second phase was the peer-review session 

for all four teams. Each participant visited the other team’s Wikipedia entry and gave 

positive feedback to improve their Wikipedia entry. After receiving feedback from the 

other groups, each team refined their Wikipedia entry and then submitted it to Wikipedia. 

The participants performed this collaborative writing activity using the PBWiki tool. At 

the beginning of this module, each team was provided with a separate wiki area that 

could only be accessed by the members of the team. For the peer-review session, the 

Wikipedia entries of all teams were placed in the whole class wiki area by the instructor, 

where they were accessed by all the participants of the class. Based on the feedback 

received from the peer review, each team revised their entry and submitted their final 

entry to the Wikipedia.  
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QUANTITATIVE COMPARISON AMONG GROUPS 

The participants showed distinctive differences in the amount of online learning 

activity manifested during this collaborative writing activity. Their online learning data 

was comprised of drafted text sections, pages, revision history logs, and comments made 

in their team’s wiki area. The Adult training group used the PBwiki tool very little in the 

writing process. Although they were provided with an orientation on using PBwiki, along 

with all teams in the class, this group chose to use their personal emails as their primary 

mode of communication for this task. However, the researcher had limited access to their 

email transcripts.  

In contrast, the other groups used the PBwiki as the major tool in the collaborative 

writing activity. As shown in Table 4.1, the Secondary Education group (SEG) worked 

on the default page that was created by PBwiki and used this single page until the end of 

this activity. Higher Education A group (HEAG) created multiple pages and organized 

those pages according to their purposes. The Higher Education B group (HEBG) created 

two pages. The first one was used for their internal group development and review 

process, and the second page was created after they received peer-review feedback from 

the other groups. Table 4.1 lists the titles of the pages in each team’s wiki area. 
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Table 4.1 The Titles of the Pages in Each Group’s Wiki Area 

Secondary Ed. Group Higher Ed. A Group Higher Ed. B Group 

• FrontPage • Project Schedule 
• Project Development 
• Resources 
• Grid 
• Theories of ICC 
• Wikipedia Draft-notes 

o Yukie 
o Katie 
o Jihee 
o Steven 

• Wikipedia Entry 

• Module 3 
• Module 3 version 2 

 

Since PBwiki stored the team’s online activity into history logs, the researcher 

was able to access all of the data of each team while they performed this collaborative 

writing activity. Every input of individual team member’s online learning activity was 

recorded as one revision in the ‘Page History’ or a comment in the ‘Comments’ section. 

The ‘Page History’ and ‘Comments’ provided transcripts of textual data that enabled the 

researcher to track each member’s participation in the collaborative writing activity with 

the author and time stamp. The ‘Revision’ history also revealed how the team’s 

Wikipedia entry was changed and improved over time. The ‘Comments’ section showed 

the interaction among group members during their development of the Wikipedia topic 

entry.  

The posting of either one revision or one comment was counted as one participant 

input. As shown in Table 4.2, the number of HEAG’s online inputs was the highest 

among the three groups. They exceeded the other groups both in the number of revisions 

of the Wikipedia entry and the number of comments made during the process. HEBG had 
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less than half, and SEG had less than a quarter of the number of inputs in the team wiki 

area compared to HEAG. Figure 4.1 also presents a comparison of the amount of online 

activity in the team and class wiki areas. The blue bar graph represents the number of 

content revisions. The red bar graph represents the number of comments. 

Table 4.2 The Number of Inputs in the Wiki Areas Among the Three Groups 

Secondary Group Higher Ed. A Group Higher Ed. B Group 
 Team 

Wiki 
Class 
Wiki 

Team 
Wiki 

Class 
Wiki 

Team 
Wiki 

Class 
Wiki 

Number 
of 

Revisions 
40 17 136 41 57 11 

Number 
of 

Comments 
5 10 45 9 15 6 

Total 
Number 
of Inputs 

45 27 181 50 72 17 
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Figure 4.1 The Number of Inputs in the Wiki Areas Among the Three Groups 

KNOWLEDGE BUILDING CODES COMPARISON AMONG GROUPS 

 This study investigated how Scardamalia’s (2002) socio-cognitive determinants 

of knowledge building emerged in a collaborative writing task in a CSCL environment. 

Based on Scardamalia’s 12 socio-cognitive determinants of knowledge building, the 

researcher developed the coding scheme for a collaborative writing task in a CSCL 

environment. Based on a prior analysis of an earlier class’s transcripts of the 

collaborative writing activity, three knowledge building codes appeared most frequently 

in the process: Improvable ideas, Constructive use of authoritative sources, and 

Epistemic agency. These three codes were therefore selected and used as the basis for the 
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current study. Also, using the data from the prior analysis, the researcher was able to 

establish sub-coding categories under the three knowledge building codes.  

The data acquisition process of the current study involved the researcher 

importing all the group’s wiki pages and comments on their PBwiki area into Word 

documents.  As the wiki pages changed and were improved by the participants over time, 

the transcripts provided evidence of their knowledge building process while working on 

the collaborative writing task. The basic unit for the analysis was the participant input in 

the wiki areas. In other words, if the participant pressed the ‘Save’ button on the wiki 

page, or ‘Add comment’ button at the bottom of the wiki page, it was saved as one 

‘revision’ or ‘comment’ for that participant. The number of participant inputs between 

the three groups was tabulated and a comparison of the inputs is presented in Table 4.2. 

This section focuses on the analysis of the type and frequency of knowledge building 

codes that emerged during the collaborative writing task. The modified knowledge 

building coding scheme for the collaborative writing task is presented in Table 4.3. 

Table 4.3 Knowledge Building Coding Scheme in a Collaborative Writing Task 

Scardamalia’s 
principles of 
knowledge 

building 

Definition Code Indicator Example 

Improvable 
Ideas 

All ideas are 
treated as 
improvable. 
Participants work 
continuously to 
improve the 
quality, 
coherence, and 
utility of ideas 

II-St 

The structure of 
the writing is 
added and 
becomes 
sophisticated. 

Brainstorm on 
Wiki entry and 
subsections of 
Engagement 
Theory 
Definition:Julia 
History:Julia 
Characteristics 
Future/Implicatio
ns: 
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References: 

II-En 

Content of the 
document is 
enriched and 
more articulated. 

History: The term 
“Engagement 
theory” was 
referenced in 
1999 by Greg 
Kearsley&Ben 
Shneiderman. 

II-Fl 

The flow of text 
becomes more 
coherent. 
Overlapping 
words or 
redundancy is 
deleted. The 
concept became 
clearer. 

Based on the 
main emphasis of 
engagement 
theory àBased 
on the 
fundamental 
notions of 
engagement 
theory 

II-Pr 

Proofreading. 
Typo or 
grammatical error 
is corrected. 

Which 
componantàWhi
ch component 

Constructive use 
of authoritative 

sources 

Participants 
respect and 
understanding of 
authoritative 
sources combined 
with a critical 
stance toward 
them.  

CUA 

Referring and 
adding more 
sources, links, 
and citations to 
add content. 

References: 
Kearsley, G. & 
Schneiderman, B. 
(1999). 
Engagement 
theory: A 
framework for 
technology-based 
learning and 
teaching. 

EA-E 

Evaluating 
current status of 
community 
knowledge 

Consider 
rewording the last 
sentence, as it’s 
pretty strong 
opinion, which 
may not be 
appropriate for a 
Wikipedia entry. 

EA-A 

Asking feedback, 
help, or more 
information about 
the topic 

Do you think we 
need to add a 
section to the 
entry describing 
or defining 
intercultural 
communication? 

Epistemic 
Agency 

Participants set 
forth their ideas 
and negotiate a fit 
between personal 
ideas and ideas of 
others, using 
contrasts to spark 
of sustain 
knowledge 
advancement. 
They deal with 
problems of 
goals, motivation, 
evaluation, and 
long-term 
planning. 

EA-R 

Responding to 
others’ ideas, 
question, need, or 
reporting current 
status 

I agree that we 
need to cover 
intercultural 
communication 
upfront because 
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we need to show 
how CSCL and 
ICC intersect. 

EA-S 

Suggesting new 
ideas or solutions 
to the questions 
or issues 

I also had an idea 
on how to narrow 
down our 
Wikipedia topic-a 
compilation of 
CSCL-related 
case studies. 

EA-M 

Managing overall 
project such as 
timeline, 
planning, and 
organizing. 

We can discuss 
any other ideas 
and finalize 
topic/outline on 
Monday. Talk to 
you guys then! 

  

EA-C 

Complimenting 
other’s 
achievement or 
expressing 
appreciation of 
the work 

This is an 
excellent 
contribution to 
CSCL 
knowledge. 

 

The researcher allowed multi-coding of the knowledge building coding schemes 

for each participant input. For example, the following sentences were comments from 

Katie of HEAG: “I definitely think that the grid will help us see common threads between 

our articles. I will try to get my articles into the grid before our Skype meeting at 8pm 

tonight.” It can be coded as Epistemic agency-Responding (EA-R) and Epistemic agency-

Managing (EA-M).  

To analyze the team member inputs during the collaborative writing process, the 

researcher calculated the frequency of knowledge building codes. The frequency was 

calculated based on the number of the occurrences of each knowledge building code 

divided by the number of total inputs. The analysis of the frequency of the knowledge 

building codes among the different groups is presented in Table 4.4.  Table 4.4 compares 
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the occurrences of the three knowledge building codes: Improvable Ideas (II), 

Constructive use of authoritative sources (CUA), and Epistemic Agency (EA).  

Improvable ideas (II) codes were related to providing structure and content to 

their Wikipedia entries and revising the group’s writing. The three groups showed similar 

level of Improvable Ideas (II) codes overall. In other words, the groups’ level of 

participation in improving their entry writing was similar even though there were 

differences in the total number of inputs. In SEG and HEBG, Improvable Ideas (II) code 

occurred more frequently in the team wiki area than the whole class wiki area. However, 

HEAG demonstrated a highest frequency of Improvable Ideas (II) code in the class wiki 

area than in the team wiki area. 

 The Constructive use of authoritative sources (CUA) code was related to 

referring to reliable sources of information and knowledge that they found in the process 

of developing the content of their Wikipedia entry. The SEG and HEAG manifested 

similar CUA code frequencies in their team wiki areas. HEBG’s frequency of 

Constructive use of authoritative sources (CUA) code was the lowest among the three 

teams.  

HEAG’s frequency of Epistemic Agency (EA) codes was much higher than the 

other two groups. This means that HEAG was most active in negotiating different ideas, 

evaluating current knowledge of the team, asking for feedback and responding to each 

other’s needs while completing the collaborative writing task. HEBG had the second 

highest level of the occurrence of epistemic agency codes but only slightly over half of 

the frequency of EA compared to HEAG. SEG, however, showed the lowest frequency of 
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Epistemic Agency codes in their team wiki. The group rarely talked about their current 

status of knowledge or asked for feedback about their work during the collaborative 

writing task. Rather, they worked on this task using a ‘divide and conquer’ approach. 

Each member in SEG completed their part of their Wikipedia topic entry individually and 

put the sections together on the team wiki page.  

 

 

Table 4.4 The Frequency of Knowledge Building Codes Among the Three Groups 

Secondary Ed Group Higher Ed A Group Higher Ed B Group 
KB codes Team 

Wiki 
Class Wiki Team 

Wiki 
Class Wiki Team 

Wiki 
Class Wiki 

Improvable 
Ideas (II)  0.78 0.41 0.48 0.70 0.67 0.47 
Constructive 
Use of 
Authoritative 
Sources 
(CUA) 

0.27 0.04 0.30 0.08 0.19 0.06 

Epistemic 
Agency (EA) 0.24 0 0.99 0.02 0.58 0.17 
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Figure 4.2 The Frequency of Knowledge Building Codes Among the Three Groups 

The collaborative writing activity required several steps that participants needed 

to follow such as brainstorming of topics, developing a first draft of Wikipedia entry, 

commenting on each other’s work, making revisions based on a peer-review by other 

group members, and finalizing and submitting the entry.  The researcher divided the 

process into an early stage, developing stage, peer-review stage, and final editing stage. 

As the collaborative writing task proceeded to the later stages, the researcher was able to 

identify a pattern or combinations of patterns in the occurrence of knowledge building 

codes. The following section describes the major patterns that emerged during the 

different collaborative writing stages among the three groups.  
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Early Stage: Improvable ideas-Structure (II-St) codes  

Improvable Ideas-Structure (II-St) code was assigned when the subcategories of 

the Wikipedia topic were added or modified in their writing. For example, the HEBG’s 

Wikipedia topic was ‘Engagement Theory’ and their subcategories were ‘Definition’, 

‘History’, ‘Priniciples’, ‘Strategies for creating engagement’, and ‘Future/Implications’. 

As the Wikipedia entries included several sub-sections, every group followed this writing 

style in developing their Wikipedia entry. All the groups began with deciding the 

structure of their writing as their framework upon which they would build their 

knowledge. After the sub-sections were decided upon, each group member took 

responsiblity for one or two sub-sections and worked on that part. As a result, the 

Improvable Ideas –St (II-St) codes appeared more frequently in the earlier brainstroming 

and co-planning stages of the collaborative writing task and diminished over time with 

only rare occurence in the final revision and submission stage. The transcript example 

presented in Table 4.5 shows the types of sub-codes that emerged during the 

brainstorming stage in HEBG’s wiki area.  

 Table 4.5 Transcript Example for Improvable ideas-Structure (II-St) 

Date Author Higher Education B Group’s Team Wiki Area KB 
codes 

Sep. 28, 
2009 
6:49pm 
 

Julia Brainstorm on Wiki entry and subsections of Engagement Theory 
  
Definition: Julia 
History: Julia 
Future/Implications: 
References: 

II-St, 
EA-R 

Sep. 28, 
2009 
6:52pm 

Tien-Li Brainstorm on Wiki entry and subsections of Engagement Theory 
  
Definition: Julia 

II-St 
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History: Julia 
Characteristics: 
Future/Implications: 
References: 

… … …  
Oct. 3, 
2009 
10:06am 

Julia Brainstorm on Wiki entry and subsections of Engagement Theory 
  
Definition: Julia 
History: 
Principles: 
Strategies: 
Future/Implications: 
References: 

II-St, 
EA-R 

Developing Stage: Constructive use of sources and Improvable ideas-Enriched 

(CUA and II-En) 

Completing a Wikipedia entry using a collaborative writing process requires 

integrating knowledge from reliable sources and adjusting it to fit the given context. In 

preparing their individual sections, the participants usually researched books and journal 

articles related to their topic using University Library or Google Scholar. When they 

completed their research, each member began writing the sub section referring to the 

resources that he or she found. This pattern appeared in all the three groups. The example 

below is from the transcripts of the SEG. Their Wikipedia topic was ‘Teacher’s role in a 

Computer-Supported Collaborative Learning Environment’ After Melissa posted her part 

on the administrative aspect of teacher’s role in Computer-Suppored Collaborative 

Learning environment, Amith added his evaluation part to the team wiki area.  

Table 4.6 Transcript Example for Constructive use of authoritative sources (CUA) and 
Imporvable ideas-Enriched (II-En)  

Date Author Secondary Education Group’s Team Wiki Area KB 
codes 
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Oct. 5, 
2009 
9:23pm 

Melissa Administrative— One of the most important roles the instructor 
plays in an online learning community, is to serve as course 
administrator.  The instructor builds the course from the bottom up, 
with the learner's needs in mind.  The online learner's journey 
through the module should be as smooth and problem-free as 
possible.  According to Shank, the the administrative tasks of the 
online instructor can be categorized as follows: 
     * Provide learners with a roadmap which guides them through an 
online module 
     * Outline course or module objectives, expectations, and online 
collaborative policies 
     * Post all course materials ahead of time, which enables students 
to manage their time wisely 
     * Begin each course with an activity which ensures all learners 
are starting at the same place    
     * Inform online learners of any changes made to the course 
     * Respond to any student questions as soon as possible 
• Refer any problem which cannot be resolved immediately to 

the appropriate individual; Follow up to ensure the problem 
was resolved 
 

Design—The primary goal is to assure successful learning 
outcomes. 
  
Facilitation—The primary goal is to provide social benefits and 
enhanced learning. 
  
Evaluation—The primary goal is to assure that learners know how 
they will be evaluated and help learners meet objectives. 
  
Technical—The primary goal is to assure that barriers due to 
technical components are overcome. 
  
References 
Shank, P (2008). Competencies for online instructors. Retrieved 
October 5, 2009, from Learning Peaks Web site: 
http://www.learningpeaks.com/instrcomp.pdf 

II-En, 
CUA 

Oct. 7, 
2009 
1:18pm 

Amith Evaluation—  
Evaluation serves as a tool of productive communication between 
instructor and students in collaborative learning environment. The 
main goal is to keep track of learners’ activities in order to meet 
course objectives. 
Also Instructors need to examine usability of collaboration tools in 
terms of 1) whether student can reach the team goal(effectiveness) 2) 
to what extent the collaboration tools are helpful (efficiency), and 3) 
students’ overall satisfaction of collaboration tool (satisfaction). 
(Barbra) 
Ultimately, through evaluation processes, instructors bring 
awareness rather than instruction to class. 
Instructor responsibilities could be listed as: 
·         Clarify grading criteria and expectations. 

II-En, 
CUA 
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·         Help learners who are having difficulty in assignments. 
·         Response quickly to learners’ question about assignments. 
·         Feedback 

o   Submit comments and feedbacks which are thoughtful 
and insightful 
o   Provide feedback leading to improvement in future 
scenario   
o   decide on what should be graded and commented, 
because large amount of data created in CSCL environment 
o   Figure out appropriate time for instructor reflection 
o   Initiate discussion leads to supporting and enhancing 
good experiences, and mediating or eliminating bad 
ones.(Dennis) 
o   Understand what is improved and what is missing in 
learners tasks 

o Encourage the situation involve deep thought, uncertainty, 
and creativity. (Chronis) 

·         Assist learners who have not completed assignments and guide 
them to complete assignments. 
·         Inform learners of their grade gradually during the semester 
and show how partial grades affect their final grade. 
·         Employ peer-evaluation for group activities and compare the 
grade with instructor evaluation (Yael) 

 

Developing Stage: Epistemic agency-Asking and Epistemic agency-Responding (EA-

A and EA-R) 

While completing the collaborative writing project, team members had to work 

closely together to integrate their writings into a coherent document. This task required 

each team member to ask for help, information, or feedback from other team members. 

Also, they had to respond to other member’s needs and report on their own status to 

complete this collaborative task. Even though there were differences in the frequncy of 

Epistemic Agency-Asking (EA-A) and Epistemic Agency-Responding (EA-R) codes 

between groups,  there was a clear pattern in the transcript linking these knowledge 

building codes together. The transcripts in Table 4.7 demonstrates the ways the Epistemic 
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Agency-Asking (EA-A) and Epistemic Agency-Responding (EA-R) codes occured 

together in HEAG’s ‘Resources’ page in their team wiki area. 

Table 4.7 Transcript Example for Epistemic agency-Asking (EA-A) and Epistemic 
agency-Responding (EA-R)  

Date Author Higher Education A Group’s Team Wiki Area KB 
codes 

Oct. 1, 
2009 
10:03p
m 

Steven Post your references here: EA-A 

Oct. 1, 
2009 
10:12p
m 

Yukie I have a textbook called Understanding Intercultural 
Communication by Stella Ting-Toomey and Leeva Chung. I'll 
summarize some salient principles of cultural values that can 
impact intercultural communication. I have an abstract due to my 
adviser tomorrow (the first step of my dissertation), so I'll work on 
this on Saturday.  

EA-R, 
EA-S 

Oct. 1, 
2009 
10:48p
m 

Katie Post your references here: 

  

Daniel, Esther Gnanamalar Sarojini (2001), "Participant Interaction 
Models and Roles in a Computer Supported Collaborative Learning 
(CSCL) Environment: A Malaysian Case Study", ED-MEDIA 2001 
World Conference on Educational Multimedia, Hypermedia & 
Telecommunications, Proceedings (13th, Tampere, Finland, June 
25-30, 2001); see IR 021 194. 

  

Joia, Luiz Antonio (2002), "Analysing a Web-based e-commerce 
learning community: a case study in Brazil", Internet Research, 
Vol. 12 No. 4, pp. 305-317. 

  

Lakkala, M., Lallimo, J. and Hakkarainen, K. (2005), "Teachers' 
pedagogical designs for technology-supported collective inquiry: A 
national case study", Computers & Education, Vol. 45 No. 3, pp. 
337-356. 

Veermans, M. and Cesareni, D. (2005), "The nature of the 
discourse in web-based Collaborative Learning Environments: Case 
studies from four different countries", Vol. 45 No. 3, pp. 316-336. 

CUA 
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Oct. 1, 
2009 
10:51p
m 

Katie No promises that I'm using the "correct" citation format... I listed 
articles that I have found so far in purple. 

EA-R 

 

Peer-review Stage: Epistemic Agency-Complimenting, Epistemic agency-

Evaluating, and Epistemic agency-Suggesting (EA-C,  EA-E, and EA-S) 

  This knowledge building pattern appeared frequently in the peer-review sessions 

of the whole class. Each participant provided constructive feedback to the other group’s 

Wikipedia entry using the comments function in the whole class wiki area. They typically 

provided positive comments about the group’s work first followed by providing their 

critical evaluation and suggesting ideas for improving the topic entry. Table 4.8 provides 

an example of the peer-review comments for the Secondary Education team. 

Table 4.8 Transcript Example for Epistemic agency-Complimenting (EA-C), Epistemic 
agency-Evaluating (EA-E), and Epistemic agency-Suggesting (EA-S)  

Date Author Whole class wiki area for Secondary Education group KB 
codes 

Oct. 1, 
2009 
10:03p
m 

Steven This is an excellent contribution to CSCL knowledge. My only 
suggestions are: 
1) might be a little long--perhaps some of the bullet points could be 
combined (or they may already be covered in another section) 
2) the Best Practices portion of the Administrative section is very 
specific; perhaps you should add Best Practices to the other 
sections? Or perhaps the Best Practices should be integrated into 
the bullets? The Best Practices add a lot--and maybe you could 
consider replacing some of the tasks/techniques with those types of 
applied recommendations. I might be off-base, though, because 
maybe you need to set up the tasks/techniques first and then offer the 
applications. 
3) I realize the Design section is meant to parallel ADDIE, and I 
also agree that teachers have a design role. However, the section 
doesn't seem as practical as the others. For example, in the 
development phase, you could talk about how to build a CSCL lesson 
plan. 
4) The Evaluation section might be better titled Assessment. 

EA-C, 
EA-E, 
EA-S 
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However, if Shank called it Evaluation, maybe you should stay with 
that. 

Oct. 1, 
2009 
10:12p
m 

Julia Wow - I think this is a great and useful addition to the CSCL entry!  
* I agree with Michael that the entry might be a little long and some 
areas are covered in detail in other entries. Perhaps the design 
section could briefly discuss various ISD models and point to their 
entry?  
* Perhaps the last section labeled 'Technical' could be condensed 
under a bullet item within best practices? 
Great job :) 

EA-C, 
EA-R, 
EA-E, 
EA-S 

Oct. 1, 
2009 
10:48p
m 

Jack I think that this is a great contribution, and I noticed that you put a 
"see also" section that may be a helpful addition to our entry. 
I don't think really think that it is too long, but if you want to cut 
something out, maybe you can just mention the ADDIE model and 
additional models in the "Design"section (and providing in text links 
to pages with descriptions) instead of spelling it all out. 

EA-C, 
EA-E, 
EA-S 

 

Revision Stage: Improvable Ideas –Proofreading and Imprvable Ideas-Flow (II-Pr 

and II-Fl)  

After the groups felt they had largely completed enriching the content for the 

Wikipedia entry, they focused more on proofreading and improving the quality of the 

overall writing. Each team had one or two final editors who checked for typos or 

grammatical errors. The groups also strived to maintain a common format and voice 

because the sub categories of the topic were written by four different authors of the team. 

Improvable Ideas-Proofreading (II-Pr) and Improvable Ideas-flow (II-Fl) codes appeared 

most frequently before and after the peer-review sessions. After a group received the 

feedback from members of the other groups, they continued the proofreading and 

improving the flow of their writing until the final submission of the entry to the actual 

Wikipedia. Table 4.9 provides an example of this knowledge building pattern within the 

HEBG. 
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Table 4.9 Transcript Example for Improvable ideas-Proofreading (II-Pr) and Improvable 
ideas-Flow (II-Fl) 

Date Author Whole class wiki area for Higher Education B group KB 
codes 

Oct. 9, 
2009 
10:16pm 

Jack Principle 3: the Donate component – a non-academic emphasis or 
so-called (deleted an) authentic focus 

II-Pr 

Oct. 9, 
2009 
10:32pm 

Julia Deleted TIEN-LI’s comment at the bottom of reference section 
……. 
Kearsley, G. & Schneiderman, B. (1999). Engagement theory: A 
framework for technology-based learning and teaching. 
Prensky, Marc (2001).  Digital game-based learning.  New York : 
McGraw-Hill Professional  
  
(* I'm still trying to read more articles/books before I actually start 
working on my first draft, and I'll be borrowing one book from the 
library by Tuesday to see if I can come up with some productive 
outcome (I hope...). – Ting) 

II-Pr 

Oct. 9, 
2009 
11:21pm 

Julia (Change the last sentence under definition) 
(The most prominent change of this jump is the emphasis on 
providing an authentic learning environment – something that was 
absent before.->)The most prominent change of this jump lies in the 
emphasis on providing an authentic learning environment – 
something that was absent previously. 
 
(Change the sentence under principles) 
(Based on the main emphasis on the ideas of engagement theory, 
Shneiderman et al (1999) have proposed three basic principles 
containing the following features ->) Based on the fundamental 
notions of engagement theory, Shneiderman et al (1999) have 
proposed three basic principles containing the following features 

II-Fl 

 

INDIVIDUAL GROUP ANLAYSES 

Detailed analyses of the number of participant inputs in the wiki areas and the 

frequency of knowledge building codes in different groups are discussed in the following 

section. In the individual group analyses, comments from the members of other groups 

during the peer-review stage in the class wiki area is excluded. As this section is more 

focused on investigating individual group dynamics, the comments received from the 

other groups were not counted as knowledge building codes for the group.  
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Secondary Education Group 

SEG chose their Wikipedia topic as ‘Teacher’s role in Computer-supported 

collaborative learning environment’ They decided to develop this topic because they 

observed that the existing teacher’s role section found under ‘Computer-supported 

collaborative learning’ in Wikipedia was not fully developed. They started working on 

developing a more comprehensive entry on this topic using the default page ‘Front page’ 

that was automatically created by PBwiki systems. They continued to only use this page 

and did not create any other new pages in their team wiki area. As shown in Table 4.10, 

Claire demonstrated the highest number of inputs because she worked as the final editor 

of the Wikipedia entry for this group. This is also shown in Figure 4.3, in which Claire 

accounted for the biggest portion of online inputs followed by Melissa and Amith. As 

shown in this figure, Brent showed the least amount of online participation in the wiki 

areas. 

 

 

Table 4.10 The Number of Secondary Education Group Online Inputs 

Team Wiki Class Wiki 
 

Revision Comment Revision Comment 
Total 

Claire 17 1 4 0 22 

Amith 9 2 0 0 11 

Melissa 10 2 13 0 25 

Brent 4 0 0 0 4 
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Figure 4.3 Percentage of Secondary Education Group Online Inputs in the Team Wiki 
Area 

As shown in Table 4.11, the frequency of knowledge building codes indicates that 

the SEG mainly focused on Improvable Ideas –Enriched (II-En), Improvable Ideas –

Proofreading (II-Pr), and Constructive use of authoritative sources (CUA) codes. This 

means that SEG tried to complete the Wikipedia topic writing by individually gathering 

the information from authoritative sources and expending the content of their individual 

sections. When these sections were put together in a single document, one member of the 

team performed the proofreading role. During the process, this group showed the lowest 

frequency of Epistemic Agency (EA) codes, which implies that they manifested a low 

level of participation in the online knowledge building discourse related to improving 

their Wikipedia topic entry. In addition, the SEG rarely discussed their writing or asked 

for feedback on their contributions from other group members. The lack of collaboration 

Claire	  
40%	  

Amith	  
24%	  

Melissa	  
27%	  

Brent	  
9%	  

Secondary	  Ed	  Group-‐Team	  Wiki	  
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and engagement with other team members is reflected in the Epistemic agency-

Compliment (EA-C) codes in their wiki areas. This code is related to providing 

encouragement and positive support to the team and promoting the motivational level of 

the team.  Overall, the SEG was more interested in completing the Wikipedia topic entry 

with the least amount of effort by gathering separate writing pieces from the team 

members rather than discussing how to improving the entry subtopic drafts by negotiating 

different ideas. Table 4.11 represents the frequency of each knowledge building code of 

the SEG. 

Table 4.11 The Frequency of Knowledge Building Codes of the SEG 

Knowledge Building 
codes 

Team Wiki Class wiki 

II-St 0.09 0 
II-En 0.29 0.07 
II-Fl 0.11 0.22 

Improvable 
Ideas 

II-Pr 0.27 0.11 
Constructive 
Use of 
Authoritative 
Sources 

CUA 0.27 0.04 

EA-E 0.02 0 
EA-A 0.07 0 
EA-R 0.11 0 
EA-S 0.02 0 
EA-M 0.02 0 

Epistemic 
Agency 

EA-C 0 0 
 

As shown in Table 4.12, an analysis of the frequency of the knowledge building 

codes of each SEG member revealed that Claire took a leading role in the collaborative 

writing project. She demonstrated the highest frequency of Improvable ideas (II) codes 
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and Constructive use of authoritative sources (CUA) code in the team wiki area. Amith 

displayed the second highest frequency of Improvable ideas (II) codes and the highest 

frequency of Epistemic agency (EA) codes. Melissa manifested a low frequency of 

Improvable ideas (II) codes and Constructive use of authoritative sources (CUA) code in 

the team wiki area. However, Melissa showed the highest frequency of Improvable ideas-

Flow (II-Fl) and Improvable ideas-Proofreading (II-Pr) codes in the class wiki area, 

which was consistent with her role as the final editor role after they received the peer-

reviews from the other teams. Brent showed the lowest frequency of knowledge building 

codes as well as the number of online participant inputs. Table 4.12 represents detailed 

knowledge building code frequencies of the each member of SEG.  

Table 4.12 The Frequency of Knowledge Building Codes of Each SEG Member 

Claire Amith Melissa Brent KB codes 
Team 
Wiki 

Class 
Wiki 

Team 
Wiki 

Class 
Wiki 

Team 
Wiki 

Class 
Wiki 

Team 
Wiki 

Class 
Wiki 

II-St 0.09 0 0 0 0 0 0 0 
II-En 0.13 0.06 0.07 0 0.04 0.06 0.04 0 
II-Fl 0.07 0.12 0.02 0 0.02 0.24 0 0 

Improvable 
Ideas 

II-Pr 0.13 0.06 0.09 0 0 0.12 0.04 0 
Use of 
Sources 

CUA 0.09 0 0.07 0 0.04 0.06 0.07 0 

EA-E 0 0 0.02 0 0 0 0 0 
EA-A 0.01 0 0.04 0 0 0 0 0 
EA-R 0.02 0 0.02 0 0 0 0 0 
EA-S 0 0 0.02 0 0 0 0 0 
EA-M 0 0 0.02 0 0 0 0 0 

Epistemic 
Agency 

EA-C 0 0 0 0 0 0 0 0 
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Higher Education A Group 
 

HEAG’s topic for the Wikipedia entry was the ‘Intercultural communication in 

computer-supported collaborative learning’. HEAG showed the most active participation 

in terms of their online inputs in the wiki areas (see Table 4.13). The group displayed the 

highest number of inputs both in revisions and comments in the team wiki area. Also, 

they showed the highest revision inputs in the class wiki area. As shown in Table 4.1, the 

group started this project by creating multiple new pages in their team wiki area. 

Compared to the other two groups that used one or two pages, HEAG created 11 pages in 

their team wiki area such as ‘Project schedule’, ‘Resources’, and ‘Wikipedia Draft-notes’. 

Steven created these pages from the beginning of this collaborative writing project and 

the other team members kept building on each other’s ideas in the different pages.   

As shown in Figure 4.4 depicting the percentage of online inputs of each member, 

it is evident that Steven contributed the most revision inputs. The number of revisions in 

the class wiki area indicated that Steven took the role of final editor for the group. Yukie 

demonstrated the second highest number of revision inputs and the highest number of 

comments. Katie displayed a similar number of online inputs with Yukie in the team wiki 

area but provided no inputs in the class wiki area. Jihee demonstrated the least number of 

online inputs. Still, her number of participant inputs were higher than most of the SEG 

members. 
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Table 4.13 The Number of Higher Education A Group Online Inputs 

Team Wiki Class Wiki 
 

Revision Comment Revision Comment 
Total 

Steven 73 8 34 0 115 

Yukie 26 18 4 0 48 

Jihee 13 6 3 0 22 

Katie 24 13 0 0 37 

 

 

Figure 4.4 Percentage of Higher Education A Group Online Inputs in the Team Wiki 
Area 

The overall frequency of knowledge building codes of HEAG was the highest 

among the three groups. It is important to note that they showed the highest frequency of 

Steven	  
45%	  

Yukie	  
24%	  

Jihee	  
11%	  

Katie	  
20%	  

Higher	  Ed	  A	  Group-‐Team	  Wiki	  
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Epistemic Agency (EA) codes in their team wiki area.  Epistemic Agency-Evaluating 

(EA-E), Asking and Responding (EA-A, EA-R), Suggesting new ideas (EA-S) codes 

occurred frequently during this collaborative writing activity. This result demonstrated 

that Higher Education A team collaborated closely during the process by frequently 

assessing their knowledge status, asking and responding to other’s needs, and suggesting 

their ideas during the process. As shown in their creation of the ‘Project Schedule’ and 

‘Project Development’ pages, this group also focused on managing the project effectively 

rather than just finishing their part of the team’s Wikipedia entry writing task. They 

checked their progress as a team and discussed what to do next for completing this task. 

The HEAG showed a much higher frequency of Epistemic Agency-Managing (EA-M) 

code in comparison to the other two groups. After they received the peer-review feedback 

from other teams in the whole class wiki area, the group manifested the highest frequency 

of Improvable Ideas-Proofreading (II-Pr) codes, which reflects their effort to keep 

improving the quality of their writing for the Wikipedia entry. 
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Table 4.14 The Frequency of Knowledge Building Codes of the HEAG 

Knowledge Building 
codes 

Team Wiki Class wiki 

II-St 0.06 0.02 
II-En 0.27 0.02 
II-Fl 0.01 0.10 

Improvable 
Ideas 

II-Pr 0.10 0.56 
Constructive 
Use of 
Authoritative 
Sources 

CUA 0.30 0.08 

EA-E 0.29 0.02 
EA-A 0.15 0 
EA-R 0.16 0 
EA-S 0.14 0 
EA-M 0.05 0 

Epistemic 
Agency 

EA-C 0.07 0 
 
 

Analysis of the frequency of knowledge building codes by each HEAG member 

also showed the widest range and distribution of codes throughout the writing process. 

Although there were differences in the level of participant inputs of the team members in 

the group, they each manifested all of the knowledge building codes in their team wiki 

area. This result demonstrated that every member of this team participated in the 

collaborative writing activity by using various knowledge building discourse moves. The 

distributed pattern of Improvable ideas (II) codes, Constructive use of authoritative 

sources (CUA) code, and Epistemic Agency (EA) codes among Steven, Yukie, Jihee, and 

Katie substantiated that they were highly collaborative in completing the task. After the 

peer-review session in the whole class wiki area, the Improvable ideas-Proofreading (II-

Pr) code showed that Steven took a leader role in the final editing of their writing with 

the assistance of Yukie and Jihee.  
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Table 4.15 The Frequency of Knowledge Building Codes of Each HEAG Member 

 

The researcher was able to identify another distinctive knowledge building code 

pattern in the HEAG. Besides the fact that the Epistemic Agency (EA) codes occurred 

frequently during the overall collaborative writing process, Improvable ideas-Enriched 

(II-En), and Epistemic Agency-Evaluation (EA-E) codes often appeared together in the 

group. In the other two groups, Improvable ideas-Enriched (II-En) usually showed up 

with Constructive use of authoritative sources (CUA) code, which implies that after each 

member gathered enough knowledge from reliable sources, he or she finished their part 

of writing and just posted their section on their team wiki area. In contrast, in the HEAG, 

Improvable ideas-Enriched (II-En) accompanied Epistemic Agency-evaluating (EA-E) 

code. This means that the members of Higher Education A group set forth their part of 

the document with their own critical evaluation of that piece of knowledge. This 

knowledge building pattern appeared most frequently in the ‘Grid’ and the personal pages 

Steven Yukie Jihee Katie KB codes 
Team 
Wiki 

Class 
Wiki 

Team 
Wiki 

Class 
Wiki 

Team 
Wiki 

Class 
Wiki 

Team 
Wiki 

Class 
Wiki 

II-St 0.03 0.02 0.01 0 0 0 0.02 0 
II-En 0.09 0.02 0.08 0 0.04 0 0.05 0 
II-Fl 0.01 0.08 0.01 0 0 0.02 0 0 

Improvable 
Ideas 

II-Pr 0.05 0.58 0.02 0.08 0 0.02 0.03 0 
Use of 
Sources 

CUA 0.09 0.08 0.10 0 0.06 0 0.06 0 

EA-E 0.13 0.02 0.05 0 0.03 0 0.05 0 
EA-A 0.04 0 0.07 0 0.01 0 0.01 0 
EA-R 0.03 0 0.04 0 0.03 0 0.06 0 
EA-S 0.04 0 0.05 0 0.05 0 0.01 0 
EA-M 0.06 0 0.04 0 0.01 0 0.06 0 

Epistemic 
Agency 

EA-C 0 0 0.02 0 0.02 0 0.03 0 



 104 

assigned to every member of this team under the ‘Wikipedia draft-notes’ page. The 

‘Grid’ page was used as a means of analyzing and sharing the different knowledge 

derived from the various references in one page according to their criteria such as 

important concepts, name of medium, purpose of CSCL in study, major findings, 

pedagogical implications and so on. Personal pages named as ‘Steven’, ‘Yukie’, ‘Jihee’, 

and ‘Katie’ were used for personal notes in which each member was able to freely test 

their writings before actually integrating each of their parts into the whole Wikipedia 

entry. This team always kept in mind that this project was a collaborative writing project 

that required every team member’s devotion toward the advancement of their team 

knowledge. The transcript in Table 4.16 exhibits Improvable ideas-enriched (II-En) and 

Epistemic Agency-evaluating (EA-E) pattern.  

Table 4.16 Transcript Example for Improvable ideas-Enriched (II-En) and Epistemic 
agency-Evaluating (EA-E) in HEAG 

Date Author Higher Education A Group’s Team Wiki area KB 
codes 

Oct. 8, 
2009 
11:50p
m 

Yukie Aráujo e Sá, M. H., Melo, S. (2007). Online plurilingual 
interaction in the development of language awareness. Language 
Awareness, 16(1), 7-20. 
  
The researchers used Galanet, an online communication platform 
specifically developed for Romance-language speakers, to examine 
the role of "plurilingual sequences of repair as manifestations and 
contexts of improvement in the LA [language awareness] of chat 
participants" (p. 7). Authors suggest that pluriligual competence (PC) 
and intercultural communicative competence (ICCC)should be an 
emergent aim of foreign language instruciton and that 
intercomprehension, also known as cross-comprehension, should be 
the final goal of ICCC. 
  
Note: Plurilingual is not the same as bilingual or even multilingual. 
Plurilingualism assumes an ability to function in intercultural 
interaction with proficiency of varying degrees in several languages 
and has experiences of several cultures (as cited in Trim et al., 2001). 

CUA, 
II-En, 
EA-E 
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Major Findings- 

• Repair starts with the identification of the "trouble source" 
and its verbalization. 

• Chatters often anticipate what could be the source of 
problem or misunderstanding. 

• Chatters will autoregulate and adapt their discourse (using 
various linguistic strategies) to what may be their 
interlocutors' competencies. 

• Communicative problems were not real barriers to 
plurilingual interaction in Romance lgs. 

  
My thoughts: It seems that some level of language awareness on the 
part of participants would ensure more successful ICCC. 
Interestingly, the authors note that no consensus definition of LA 
exists, yet they do not clearly state which definition they used to 
define LA. Thus, it is not clear how they were able to identify 
manifestations of LA in their data. 

 

Higher Education B Group 
 

HEBG manifested a substantially lower level of online activity in their wiki areas 

compared to HEAG. Their topic for Wikipedia entry was ‘Engagement Theory’. They 

chose this topic because Julia learned about the topic from one of her previous classes. 

She suggested developing this topic as their team’s Wikipedia entry and other members 

agreed with that idea. As shown in Table 4.17, Julia greatly exceeded the other team 

members in both the number of content revisions and comments. The number of online 

inputs of the other members was very low in comparison. The percentage graph in Figure 

4.5 demonstrates that Julia contributed to over the 60% of the total online inputs in 

HEBG’s collaborative writing process. Ayoung, Jack, and Tien-Li showed relatively 

similar low levels of online inputs.  
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Table 4.17 The Number of Higher Education B Group Online Inputs 

Team Wiki Class Wiki 
 

Revision Comment Revision Comment 
Total 

Tien-Li 5 3 0 0 8 

Julia 39 6 6 0 51 

Ayoung 7 3 0 0 10 

Jack 6 3 5 0 14 

 

 

Figure 4.5 Percentage of Higher Education B Group Online Inputs in the Team Wiki 
Area 

As shown earlier in Table 4.4, the frequency of Constructive use of authoritative 

sources (CUA) codes was relatively lower than the other two groups. This may be 

attributed to the fact that the interview with a member of this team indicated that the 

group had difficulty in finding enough authoritative sources related to their Wikipedia 

topic ‘Engagement theory’.  One member of HEBG reported that even though they found 

Tien-‐Li	  
11%	  

Julia	  
62%	  

Ayoung	  
14%	  

Jack	  
13%	  

Higher	  Ed	  B	  Group-‐Team	  Wiki	  
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a related resource related to the topic, they had to modify the application of this 

information for academic settings because most of the articles were from a business 

context. 

Table 4.18 The Frequency of Knowledge Building Codes of the HEBG 

Knowledge Building 
codes 

Team Wiki Class wiki 

II-St 0.08 0.06 
II-En 0.24 0.06 
II-Fl 0.22 0.06 

Improvable 
Ideas 

II-Pr 0.13 0.29 
Constructive 
Use of 
Authoritative 
Sources 

CUA 0.19 0.06 

EA-E 0.07 0 
EA-A 0.15 0 
EA-R 0.19 0.09 
EA-S 0.06 0 
EA-M 0.01 0 

Epistemic 
Agency 

EA-C 0.07 0.09 
 
 

As shown in Table 4.19, the analysis of knowledge building codes of each team 

member demonstrates that Julia manifested both the highest frequency and the widest 

range of knowledge building codes in both the team wiki and class wiki areas. She was 

the most active group member in every knowledge building category. The frequency of 

Improvable ideas-Proofreading (II-Pr) and Improvable ideas-Flow (II-FL) codes reflect 

the fact that Julia performed the final editing role for this team. In comparison, Tien-Li, 

Ayoung, and Jack manifested relatively low frequencies of Improvable ideas (II), 

Constructive use of authoritative sources (CUA), and Epistemic Agency (EA) codes. 
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Table 4.19 The Frequency of Knowledge Building Codes of Each HEBG Member 

 
 

Another distinctive knowledge building pattern in this team was that Julia showed 

the highest frequency of Epistemic Agency-Asking (EA-A) and Epistemic Agency-

Responding (EA-R) code. This pattern reflected that Julia’s leadership role in asking 

other members to do things or in responding to and providing feedback to each of the 

team members’ input to the Wikipedia entry. Julia’s participation was more like a project 

director or manager in leading this collaborative writing project. The example transcript 

in Table 4.20 demonstrates that Julia asked other team members to follow the APA style 

for the reference section but Jack disagreed with that idea, referring to Wikipedia’s 

writing style. 

 

 

Tien-Li Julia Ayoung Jack KB codes 
Team 
Wiki 

Class 
Wiki 

Team 
Wiki 

Class 
Wiki 

Team 
Wiki 

Class 
Wiki 

Team 
Wiki 

Class 
Wiki 

II-St 0.03 0 0.06 0.06 0 0 0 0 
II-En 0.03 0 0.14 0.06 0.03 0 0.04 0 
II-Fl 0 0 0.21 0.06 0.01 0.02 0 0 

Improvable 
Ideas 

II-Pr 0 0 0.08 0.06 0.01 0.02 0.03 0.24 
Use of 
Sources 

CUA 0.03 0 0.10 0.06 0.01 0 0.06 0 

EA-E 0 0 0.04 0 0.01 0 0.01 0 
EA-A 0.03 0 0.10 0 0 0 0.03 0 
EA-R 0.04 0 0.10 0.09 0.06 0 0 0 
EA-S 0 0 0.04 0 0 0 0.01 0 
EA-M 0 0 0.01 0 0 0 0 0 

Epistemic 
Agency 

EA-C 0.03 0 0.04 0.09 0 0 0 0 
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Table 4.20 Transcript Example for Epistemic agency-Asking (EA-A) and Epistemic 
agency-Responding (EA-R) in HEBG 

Date Author Whole class wiki area for Secondary Education group KB 
codes 

Oct. 5, 
2009 
11:41pm 

Julia Hi,Team, 
Please make sure to correctly cite any references in your 
contribution. Either as a direct quote from another resource or a 
general citation. 
Thanks! 
Julia 

EA-A, 
EA-C 

Oct. 7, 
2009 
12:21am 

Julia I need to reference my APA manual for the proper method for citing 
large amounts of text. I also believe Jack has a large block of text 
that is not correctly cited. We need to fix these issues. Also we need 
to think about how much content we want to copy directly from the 
same article. This should be a synthesis and not a report on just the 
one article. I am totally guilty of this as well. I will go back and pull 
in additional research/articles in regards to CSCL and engagement 
theory. Please look over you respective section(s) and do the same. 
Thanks! :) 

EA-R, 
EA-E, 
EA-A, 
EA-C 

Oct. 7, 
2009 
1:47am 

Jack Wikipedia does not use APA citation (in text parenthetical). It uses 
footnotes (superscript numbers) 
http://meta.wikimedia.org/wiki/Help:Footnotes#Multiple_insertion_
of_the_same_reference 
 
I wouldn't worry about this quite yet. 

EA-R, 
EA-S, 
CUA 

 

PARTICIPANT’S PERCEPTIONS OF KNOWLEDGE BUILDING 

To investigate participant’s perceptions of knowledge building while performing 

the collaborative writing activity, the researcher examined the interview transcripts and 

blog reflections of the participants. Several themes emerged during the process of 

constant comparison of the different data sources.   

Deciding Topic for the Entry 

Every participant reported that they had difficulty in deciding upon a specific 

topic for this Wikipedia task. The instructions for this collaborative writing task guided 

them to choose any ideas or interests that may be broadly connected to Computer 
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Supported Collaborative Learning. Their difficulty stemmed from two factors.  First, the 

four members of each group had different backgrounds, expertise, and academic interests. 

Even though the participants were all graduate students from the college of education and 

grouped by their broad area of interests, such as Secondary Education or Higher 

Education, choosing a topic for the collaborative writing activity remained difficult.  

We actually came from different backgrounds, the three of them were 
from IT and I’m the only one who is from FLE. So we had like total different 
approaches to that topic. When I thought about that topic, I would relate that to 
language learning and teaching. And for them, it’s all about like technology. And 
even though the three of them were from the same department, they also have 
different approaches to that topic. (Interview with Tien-Li) 

 
Secondly, the participants were challenged by finding a new topic that was not 

currently fully covered in Wikipedia. They didn’t want to replicate current knowledge in 

the Wikipedia and felt a strong responsibility to submit a quality entry topic into the 

actual Wikipedia.  

We had a hard time coming up with an idea so we found an existing wiki 
entry and it was a sub section that wasn’t fully developed that so we thought it 
could be developed and was of interest enough to be developed. So that’s how we 
came about it. (Interview with Claire) 

 
It was something that wasn’t on the Wikipedia. Second, we thought it was 

an important topic that should be covered in specifically…in Wikipedia.  
(Interview with Steven) 

 

Even though they had difficulty, the process of finding a topic that all team 

members were interested in gave them an appropriate level of challenge and motivation.  

 It was fun to create something for Wikipedia. It was interesting to find a 
topic that’s not already well developed in Wikipedia. Because I think Wikipedia 
is so fast at publishing information, as soon as there’s a term or something, it’s 
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out there in Wikipedia. So I thought it was a challenge but it was a fun challenge 
to find something I can put out there and develop. (Interview with Julia) 

 
Personal interest in the group’s topic turned out to be an important factor in 

engaging them in this collaborative writing activity. The SEG, which showed the lowest 

number of online inputs and knowledge building code frequencies among the three 

groups, manifested the lowest level of interest in this activity. Their topic was “Teacher’s 

role in the computer-supported collaborative learning environment”. They chose this 

topic, however, based on the convenience in completing this task rather than based on 

their personal interests in the topic. As a result, they were less eager to actively 

participate in the collaborative writing activity and more focused on finishing this project 

within the given time frame. 

No. The topic wasn’t really interesting to me but it was very pertinent to 
our class. I mean we had limited choice of topic, something related to CSCL. So I 
think our topic was an important one. (Interview with Melissa) 

 
I didn’t have any kind of prior background or assumptions on this topic. 

I’m not really interested in this topic. We just tried to do something that 
everybody agreed on and that was no objection too. (Interview with Amith) 
 

Strategy to Complete the Collaborative Task 

In completing this collaborative writing task, all the groups used the “Chunking” 

approach. This approach divides the writing into sub-sections with each participant 

writing one part. This approach is also similar to the “Divide and conquer” or “Jigsaw” 

approach. After the groups agreed on the topic for the Wikipedia entry, they decided on 

the sub-categories for the entry. After each member completed their individual research 
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and built knowledge for the sub category, the group gathered all the pieces and melded 

them into one entry that flowed smoothly rather than representing a patchwork of 

different pieces. All the groups had one member performing the final editor role that 

included proofreading the total entry and working to provide consistency of the writing as 

a group product.  

We broke it up into the different parts I believe. We basically broke it up 
into…one person would pretty much tackle each of the parts. For example, I think 
my part was the administrative part, so I looked up and I talked about all the 
administrative roles that the teacher plays and somebody else I think took the 
technical roles. But basically we just divided up and looked at the different 
aspects of what the teacher had to do when they’re dealing with online 
environments. (Interview with Melissa) 

 
So in the wiki one, we…sort of as a group, that was more collaborative. 

We tried to come up with an idea so we sort of did that in person and we did 
exchange ideas so I did feel like that was really a collaborative process. But I 
think the work we did was more… you know... split up…each wrote a section and 
then we sort of at the end, came together and just looked over... everything as a 
whole. So it was almost like a working individually, putting together and then 
having somebody look over everything for consistency. (Interview with Claire) 

 
Although every group chose to divide the entry into pieces and tried to share the 

workload individually, one group was more collaborative in completing the task. HEAG 

intentionally tried to perform this task collaboratively rather than cooperatively. This 

group continuously shared all the resources related to the topic and gave/received 

feedback to and from the other members about the individual pieces being developed. 

They alternated individual research/writing sessions and the whole group discussion 

sessions more often than the other two groups. In this way, all the members of HEAG 

were able to stay informed of the current status of their collaborative knowledge building 

project as a group.  
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We went out to our individual pieces which were to not to split up the 
project like you take chapter 1, you take chapter 2, chapter 3…but you look at this 
from this point of view, you look at this topic from this point of view, and then 
bring it back together kind of integrating it in there. (Interview with Steven) 

 
Okay. these are gonna be the sub-topics, you go to the research on this 

sub-topic, you go to research on this sub topic, and then we will come back 
together, we can discuss what we have. We made a big chart so that we could 
plug-in, and everybody could keep coming back to that chart and see what 
everybody else was doing. We put like references like... okay…I’ve been reading 
from this source, this is what they say, just brief summaries. And then we went 
back individually, worked on actually writing, and then as we wrote, we would 
post it on the PBwiki. So… that our team members could read it and then make 
comments like…oh, you forgot about this, oh, I suggest reading this or…  that 
sounds great… you know... whatever the comments might be. We could take their 
comments, come back together, look at the comments, and then go back 
individually and meld all the writing. That’s kind of how we did it before we 
posted it for the whole class to read. (Interview with Katie)  

 

Collaborative Writing Work Modes 

Collaborative writing requires both synchronous and asynchronous work of the 

group members. All the groups had regular synchronous meetings using Skype or Google 

chatting. When they needed to make a decision on some issue as a team, all the members 

met synchronously to discuss it. Also, they held synchronous meetings to check their 

current progress and to discuss the tasks that needed to be done by the due date. On the 

other hand, participants engaged in individual research for their sub-topics and writing on 

their own time. In brief, the teams engaged in both online synchronous and asynchronous 

work modes to complete the collaborative writing task. 

 
Once or twice a week… I think we checked in maybe on like Wednesday 

and then again on Sunday. Just kind of touch base and see how we’re doing but 
for the most part, it was pretty much asynchronous. Besides our meetings on G-
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chat, we just go on to wiki, edit stuff, we did things at our own pace. (Interview 
with Melissa) 

 
There were topics and we decided each one of us would research one, get 

back, put it together, then again, split the part, do our own work, come back, put it 
together and so this alternating between individual work and collaborative work is 
what I feel worked best for us. It was balance between doing things together and 
doing things separately. (Interview with Sumedha) 

 

Group Composition 

 At the beginning of the class, the instructor formed the students into groups of 

four based on their broad areas of interest such as higher education or secondary 

education. Also, the instructor attempted to create heterogeneous groups by balancing 

their composition according to gender, ethnicity, and academic major such as 

instructional technology or foreign language education. But the study data revealed 

important other factors that may influence group dynamics in performing collaborative 

tasks. These included personality characteristics, differentiated expectations, 

technological expertise, and cultural differences. 

 HEAG consisted of two female students from foreign language education, one 

female student from special education, and one male student from instructional 

technology. The male student, Steven, was a very experienced project manager and had 

extensive experience in using the PBwiki tool. So from the beginning of this activity, he 

was able to manage the collaborative writing project and use the PBwiki tool very 

effectively. 

Steven, I really thought he did a really great job. We had ideas about this, 
we had ideas about that, but he was always like…here are our ideas. Let’s 
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condense them into this. So he always had a really good way of bringing people 
back to focus…our topic. (Interview with Katie) 

 
Steven, he looks very experienced as his appearance shows us and he is 

very nice. He was not a leader but he acted like a leader. Yukie and Katie were 
nice also and we just collaborated together and nobody was dominant. (Interview 
with Jihee) 

 
           The idea of having this kind of structure was mine only because I know 
PBwiki pretty well. Because I managed other PBwiki sties. I already know how 
PBwiki operated. So that was me who setting up the tool and cutting and pasting 
things into there like that. (Interview with Steven) 

 
HEBG, which showed a pattern of one-person dominance in their participation, 

had problems in communication because of their different expectations, personality 

conflicts, and cultural differences. Julia, who assumed a strong leadership role, had 

conflicts with Jack who disagreed on the quality of their final product. Julia wanted to 

submit the highest quality intellectual product but the other group members did not have 

enough time to understand her criteria. Also, the other two group members, Tien-Li and 

Ayoung were from the Asian culture. They tried not to offend the other members by 

raising questions or expressing different ideas even though they didn’t like the decisions 

made by Julia related to their writing. They were also not confident in their writing in 

English and this also contributed to their hesitancy to offer different views. 

I had team members that were kind of more controlling and I’m not used 
to that…She had I think…a really set of ideas what things supposed to be and I 
was…it wasn’t important for me to argue…so… (Interview with Jack) 

 
But I think since this engagement theory was her idea, she had some 

perspectives or views that she wanted this to be developed. So Tien-Li and I were 
international students, I think there were kind of grammatical errors but at the 
end, I figured out that she changed very much. Tien-Li and I were thinking, they 
might think like…oh…we had worked more than them and they were just doing 
what they were assigned to do. (Interview with Ayoung) 
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We just kind of divided up assignments and it kind of turned out to be that 

I was the leader of the group. I kind of took control of it and I tried not to always 
do that cause I know that sometimes I’m guilty of doing that (Interview with 
Julia) 

 
 

Collaborative Culture 

Developing a Wikipedia entry through a collaborative writing process involved 

different team members producing a quality knowledge product together. To accomplish 

this complex task and to function effectively as a team, the group needed to carefully 

make plans, manage the different ideas effectively, and communicate freely throughout 

the process. In other words, they needed to create a safe environment that promotes 

collaborative learning and fosters knowledge building discourse. The following were the 

responses from the participants. “Respect and consider each other’s difference”, 

“Organization and good communication skills”, “Think aloud and share ideas”, “Open to 

criticism”, “Negotiation and restatement”, “Being supportive”, “Decision-making 

strategies”, “Be punctual”. 

In this study, HEAG was a highly collaborative group both in the number of 

online inputs and knowledge building codes. One of the reasons for this result is 

evidenced in the positive group atmosphere toward collaborative knowledge building 

discourse. Interview transcripts of HEAG members demonstrate that they felt safe in 

discussing and negotiating different ideas with team members. 

I realize the importance of creating “Safe space”. I think I’m lucky to be 
with members who were enthusiastic, conscientious and dedicated hard workers. 
(Blog reflection of Yukie) 
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We definitely had differences of ideas…I mean not in a bad way but just 

like we should look at doing things differently I think. I don’t remember exactly 
what it was but we just talked out, we gave pros and cons of both ways. And we 
just figured it out. We never had like any serious confrontations or big 
disagreements. We had a pretty positive experience...a good working relationship 
I thought. (Interview with Katie)  

 
 

On the other hand, HEBG demonstrated one-person dominance as reflected in the 

number of inputs and knowledge building codes. This largely resulted from the 

communication problems and inappropriate problem-solving approach manifested by the 

group. HEBG failed to establish a safe environment for collaboration to support 

communicating different ideas and negotiating the differences. Julia, who took the leader 

role for this project, complained about the other group members contributing little to the 

project as well as the communication problems within the group. The other members 

were uncomfortable with Julia who changed their contributions without discussing it with 

them individually or in the group meeting. The lack of a positive team culture constrained 

their collaborative activity. 

We just had a really hard time communicating as a team and every time 
we tried to meet online, something didn’t work right. So we tried to meet in 
Skype, two people didn’t have audio. So then we did have BlackBoard chat 
and…every time we tried to schedule face-to-face, it was always a problem, and 
so it was very frustrating because I just don’t think that some of the team 
members made enough effort to meet online. We were never able to communicate 
very clearly with one another…I just think…there were just different expectations 
as to what our end product was supposed to be and what it looked like. (Interview 
with Julia) 

 
Also at the end, when we said, okay…these are the changes that we need 

to make, you’re gonna do this, you’re gonna do this…we divide up all the 
changes. It wasn’t clear what each person was doing so some people made 
changes and they didn’t really do what I thought we were gonna do. So I just kind 
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of went back and changed it myself, which made me a very bad team member. 
But we were coming close to the deadline so I posted. (Interview with Julia) 

 
I would definitely appreciate that if she accepted our effort more or 

respected our work more but…probably Julia thought we didn’t do well. If she 
tried to approach in a friendly way, I would accept that. I would think that she 
probably thought that her idea was better than others. So that’s the reason she 
changed it. (Interview with Tien-Li) 
  

The Importance of Peer Feedback 

This collaborative writing activity involved two types of peer feedback: in-group 

comments and peer-review comments from other members of the group.  Both types of 

peer feedback had advantages and disadvantages. The participants all agreed that getting 

constructive feedback from another person was very helpful in improving their entry 

writing.  In-group feedback was particularly helpful in terms of receiving critical 

feedback because the members from same team were more knowledgeable than others in 

the class about the topic. Moreover, the same team members shared the common goal of 

completing a high quality Wikipedia entry so they had the greatest incentive to find ways 

to improve their writing.  However, as the group members became immersed in the topic, 

sometimes it was difficult to get a fresh perspective on their topic.  

I mean a lot of time you are looking for constructive feedback and you’re 
not getting it, you know…in that sense it was better within the group comments, 
because we were looking to make things better. So we really communicated with 
each other, whereas the other groups were like… “Oh, That looks great.” 
(Interview with Katie) 

 
Sometimes when you are working on your own thing, you don’t see things 

that other people might see. So it was definitely helpful to have other groups 
comment/review our work. (Interview with Claire) 
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The peer-review comments from members of the other groups were perceived as 

useful in providing unbiased perspectives and fresh eyes because the other group 

members had limited knowledge about the topic. In the peer-review session, the members 

of the other groups became actual Wikipedia entry readers and offered suggestions for 

improvement. However, the comments from members of the other groups were often 

superficial and represented primarily positive comments rather than critical feedback.  

They gave like very specific comments like this part didn’t flow well for 
me. Not knowing the content, they were able to say anything about this. I mean 
the feedback we got from the rest of the class was very useful cause they were not 
in your group and having already been looking at all the literature to give a 
perspective. (Interview with Julia) 

 
It was more of a general review, not very specific…whereas in the group, 

we were very specific about the topic or grammar...you know anything like that. I 
think the inside of the group feedback and interaction was a little bit more helpful 
than from the class. (Interview with Brent) 

 

Collaborative Knowledge Building Community 

The participants agreed with the view that working collaboratively resulted in a 

better knowledge product compared to working alone.  Even for those who did not like 

group work, they admitted that collaboration brought diverse resources and perspectives 

into the final product. They also reported that they learned mostly from the others and the 

process of collaborative writing activity itself.  

I have a lot of negative experiences of group work before, so working in a 
group, I don’t really like doing that much. But at the same time, I’ve realized that 
group work has a lot of benefits, too. You get a lot of different perspectives other 
than yours alone. So I liked that aspect of group work. (Interview with Melissa) 
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I learned to appreciate others’ hard work. I think one of the essential ideas 
of collaborative learning is to respect other’s diversity of background knowledge 
and learn from them. (Blog reflection of Tien-Li) 

 
If it was individual work, I don’t know if I could have done it. I came to 

realize the real power of collaborative work. Being supportive among team 
members and having both positive and negative feedback encourages me to keep 
going. (Blog reflection of Ayoung) 

 

 After they completed the Wikipedia entry as a team, the participants experienced 

a strong sense of community. They used terms such as “Sense of accomplishment”, 

“Positive interdependence”, “Sense of belonging”, and “Co-ownership” to describe their 

experience. All of these terms represent essential elements of a collaborative knowledge 

building community.  

I think collaborative work actually has better quality. I mean…when other 
people depend on you, I think you even want to do better than you normally do on 
your own. (Interview with Claire) 

 
Collaborative writing is definitely a leap of faith that your teammates will 

do what they say they would do. Collaboration is like a work out. It’s hard but if 
it’s done, you feel energized and a sense of accomplishment. (Interview with 
Katie) 

 
I think collaboration, as a whole is helpful. As a team, we gain a sense of 

ownership over our specific material. Using collaborative writing also allowed us 
to learn from our peers. (Blog reflection of Jack) 

 

MULTIPLE TOOLS FOR COLLABORATIVE WRITING TASK 

For completing the collaborative writing task through online communication, the 

participants in this study utilized multiple tools. First of all, the participants used the 

PBwiki for their online collaborative writing. Also, the groups held online meetings 
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regularly using synchronous communication tools such as Skype, SecondLife, and 

BlackBoard or Gmail chatting. To receive instant feedback, the members of the group 

sent emails back and forth. 

PBwiki 

 PBwiki is a free online collaborative writing software tool that was introduced by 

the instructor at the beginning of this activity. Overall, the members of the class were 

satisfied with PBwiki as a collaborative writing tool and reported that it was easy to use 

and worked well in completing the collaborative writing product.  

I think it lent itself very well to this kind of collaborative work specifically 
because of online convenience and the ability to make everyone see the wiki 
posted. So I think it lent itself very well to group work and collaborative work. 
(Interview with Brent) 

 
However, they also observed some limitations and difficulties in using the PBwiki 

tool. First, the participants reported that it was hard to identify changes as well as the 

author of those changes to the shared writing piece. Even though PBwiki has a ‘Page 

History’ function that allows the people to see the revision histories with time stamps and 

the capability to compare the different revisions, they thought that the PBwiki tool 

needed to distinguish the changes more clearly. Most of them compared the PBwiki 

functionality to the Microsoft Word program that has a ‘Track Change’ function. The 

participants wanted to more easily view the revision history of their writing using color-

coding or a different marking system for each of the authors. They also desired the 

capability enabling the user to accept or reject the changes. In contrast, PBwiki only 
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offers ‘Delete Revisions’ feature, however, if the user deletes the revision, the changes 

made are permanently deleted.  

I used the history function a couple of times. I checked because I would 
see something was changed but I couldn’t really put my finger on what was the 
difference. (Interview with Jack) 

 
I loved the PBwiki. The only thing I think…with the wikis always makes 

me crazy is not knowing, not being able to like track-changes very well. It’s not 
easy to see when changes are made and who made. You can go back to the history 
but I like track changes in Word better. You can accept the change or disregard 
the change, and wiki…it’s very hard for me to look at it. A wiki that has 
something more shows like in different colors or different fonts or something 
what each person has changed, it’s easier to read than going back and looking at 
the revision history. (Interview with Julia) 

 
Also, PBwiki provides automatic e-mail notification to the people who share the 

same PBwiki workspace if any changes are made to the page. Although notifying 

members of the changes made to the document is very helpful related to substantive 

changes, it was annoying to receive the notifications for very minor changes to the 

document. Only allowing comparison of the two revisions of the document was another 

limitation of this tool because the participants sometimes wanted to see the whole process 

of changes to their writings. 

I think it’s a good tool to do the collaborative activity. I think the strength 
might be well-known because it keeps sending emails about changes so I can keep 
my eyes on how it goes on but sometimes it was annoying, just little changes like 
grammatical errors, making spaces, or making a different paragraph, those were 
also mailed. Page history shows all those changes but I don’t know what is 
actually changed even though I click it and look at it. I didn’t use the compare 
button that much. Because the ‘Compare’ button only can see what’s different 
between the two but I want to see what has been changed through the process. Not 
the whole process but like in two days or three days because I sometimes miss the 
one in the middle then I want to see why it comes like this. (Interview with 
Ayoung) 
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Second, the ‘Comments’ function was useful for leaving short notes or providing 

feedback to the other team members but it lacked immediate proximity to the specific 

passages on the page to which the notes are referring. Because the comments section is 

located at the bottom of the page, it is difficult to identify the associated text. Although 

they could also insert comments directly in the document using different colors of text, 

participants responded that they needed a more convenient way of providing and 

receiving feedback. They would prefer a capability such as Word in which provides users 

with the capability to make changes directly to the text and inserts notes related to the 

change in the margin immediately next to it. The participants who used the ‘Track 

change’ function in Word program said that this kind of proximity of feedback to the text 

is very helpful in a collaborative writing activity.   

Sometimes, if you just leave comments, then you have to scroll down to 
the comments and you have to look back up and try to figure out what they were 
talking about. So it was nice to be able to just leave a comment right there after 
the sentence of that paragraph than say that this is my question. (Interview with 
Katie) 

 
I have a question about the best method for editing in a shared document 

space. We alternated between end-of-document comments and color-coded-in-
text comments. We need multiple locations for feedback. We need a tool that 
allows each person to see attributed edits directly in-text (Excel comments on 
steroids), review and accept changes (Word Track change), multiple and 
simultaneous edits to avoid overwriting. (Blog reflection of Steven) 

 

Synchronous Communication Tools 

The affordances of the PBwiki tool were basically designed to support 

asynchronous communication and collaborative writing purposes. However, the online 

collaborative writing process also at times requires synchronous group meetings to make 
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decisions on certain issues and to check on project progress. The groups reported that 

they mostly used Skype voice chatting, BlackBoard text chatting, or Google text chatting 

for immediate communication or for synchronous group meetings. Ease of access made 

the groups use Google chatting and Skype for their synchronous communication more 

frequently than BlackBoard text chatting and SecondLife. Groups that tried to use 

SecondLife for their synchronous online meeting reported that technical difficulties had 

interfered them with their use of the tool. 

Three of the four members had google accounts…g-mail…so if I need to 
talk to one of them, usually one of them was on g-chat and if I’m on a computer, I  
always have g-mail open. I think most of it was all the text-based chat and we set 
up meetings to all get together…just to make sure that we were on the same page 
basically. We talked a lot about what the finished product would look like or if we 
had questions… stuff like that. (Interview with Jack) 

  

E-mail 

Also, when one group member needed a quick response from the other members, 

they sent out an e-mail. When the researcher asked the participants about their major 

channel of communication, most of them responded that e-mail was used for this 

purpose. One of the advantages of using e-mail for group communication was 

accessibility. Even though PBwiki supported asynchronous communication, participants 

felt comfortable using e-mail as their major mode of communication. This was 

particularly true of the Adult Training group that used mostly e-mail for team 

communication throughout the collaborative project. 

For the Wikipedia project, I would have to say e-mails were the best form 
of communication for us. I, Minji, and Hakim were very busy so it was easier for 
us to communicate on asynchronous basis. The other advantage to that is like you 
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have a question or a doubt, you can actually take time to look it up, think about it, 
think of a solution, then get back to your team members. (Interview with 
Sumedha) 
  

Challenges of Using Multiple Tools for Collaborative Writing 

Participants mentioned that they became confused because they had too many 

options of communication tools to use for the collaborative writing task. This course 

provided BlackBoard as the course management tool that also had a discussion board and 

synchronous chatting feature. The instructor introduced them to use SecondLife for the 

synchronous meetings before starting collaborative writing activity as a precursor to their 

using SecondLife for a major collaborative project later in the course. Therefore, other 

than the PBwiki tool, they had a variety of tools they could choose for completing this 

task. However, the participants reported difficulty in managing multiple accounts and 

checking the different tools to keep up with the current status of the group.   

There were too many methods of communication. I think the process 
would be a little better if we had set up a message board of some kind especially 
for this project (Blog reflection of Katie) 

 
I agreed that checking multiple accounts is confusing. For discussion, the 

group should pick one method at the beginning and be faithful to the end. (Blog 
reflection of Amith) 

 
I agree about the massive amounts of ways we have to communicate. If 

somebody was not responding electronic communication, maybe phone calls? 
(Blog reflection of Claire) 

  
I also have trouble with too many forms of communication. It can be 

overwhelming like the information overload problem. (Blog reflection of Jack) 
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SUMMARY    

The comparison of the online participant inputs of the three groups in the wiki 

areas demonstrated that HEAG provided the highest number of inputs followed by HEBG 

and SEG. The researcher developed a knowledge building-coding scheme for the three 

knowledge building determinants and coded participants’ inputs in the wiki areas. The 

three knowledge building determinants –Improvable ideas (II), Constructive use of 

authoritative sources (CUA), and Epistemic agency (EA) were chosen from 

Scardamalia’s (2002) twelve socio-cognitive determinants of knowledge building 

because they appeared more frequently in the collaborative writing context. Multi-coding 

per one input was allowed in this study. Major differences in the frequency of knowledge 

building codes were evident between the three groups. HEAG manifested the highest 

frequency of Epistemic agency (EA) codes and Constructive use of authoritative sources 

codes (CUA). SEG showed the least number of Epistemic agency (EA) codes. HEBG 

manifested the second highest number of Epistemic agency codes (EA). 

The coding results demonstrated some common patterns of knowledge building 

codes in the process of collaborative writing. This collaborative writing task required 

several stages to follow such as brainstorming of topics, finishing initial draft of 

Wikipedia entry, commenting on each other’s work, peer-reviewing each other’s work, 

and finalizing the entry. In the early stages of collaborative writing, the Improvable ideas-

Structure (II-St) code occurred frequently and tended to diminish as the groups proceeded 

to later stages. Each group divided their Wikipedia topic into subcategories and each 

member of the group assumed responsibility for a specific section. In developing the 
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entry, Constructive use of authoritative sources (CUA) and Improvable ideas-Enriched 

(II-En) code occurred together as the participants posted their piece of the topic entry 

including references to the reliable sources they found. Also, Epistemic agency-Asking 

(EA-A) and Epistemic Agency-Responding (EA-R) code appeared together during this 

phase of activity as the collaborative writing task requires that team members actively ask 

for help/feedback and respond to other team members’ needs.  

In the peer-review session, Epistemic agency-Complimenting (EA-C), Epistemic 

agency-Evaluating (EA-E), and Epistemic agency-suggesting (EA-S) codes appeared 

more than any other knowledge building codes. In this phase, the participants gave their 

comments to each of the other group’s Wikipedia entries including critical analysis, 

suggestions for improvement, and appreciation of the group’s hard work. In the revision 

stage, Improvable ideas-Proofreading (II-Pr) and Improvable ideas-Flow (II-Fl) codes 

occurred more frequently. After the groups felt they had gathered enough knowledge and 

feedback for their entry, they focused on proofreading and polishing their writing. 

More detailed individual group analyses demonstrated the different approaches to 

the knowledge building activity among the three groups. SEG, showed the lowest number 

of online inputs and lowest level of knowledge building code frequencies, especially 

Epistemic agency (EA) code. This is consistent with their goal to finish the task with the 

least amount of effort. On the other hand, HEAG demonstrated that they were a highly 

collaborative and engaged approach to the collaborative writing task. This group 

manifested high Epistemic Agency (EA) code frequencies, which reflects their approach 

to actively discuss their ideas as well as ways to improve their collaborative product 
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during the process. HEBG showed the second highest level of Epistemic Agency (EA) 

code frequencies. However, the analysis of the team data revealed that one group member 

provided most of the online inputs. This reflects her assuming role of leader throughout 

the functioning more like a director rather than a collaborative team member.  

Participant’s perceptions of the collaborative writing activity indicated that there 

were several factors that influenced their knowledge building activity. The factors were 

as follows: Deciding topic for the entry, Strategy to complete the collaborative writing 

task, Collaborative writing work modes, Group composition, Collaborative culture, 

Importance of peer feedback, and Collaborative knowledge building community. These 

factors were also closely related to each other. Team composition and collaborative 

culture jointly impacted how the group collaboratively worked together. Factors that were 

perceived as important in planning and carrying out the writing task included topic 

selection, strategy, and work modes. Also, the writing task included two types of peer 

feedback, feedback between members of the team and feedback on topic entry draft from 

other teams, that participants noted as very important and helpful in improving their 

Wikipedia entry. At the end of this collaborative writing task, participants felt a stronger 

sense of community and co-ownership of their final knowledge product.  

The groups used multiple tools to complete the collaborative writing task. 

Overall, the participants were satisfied with PBwiki as major online collaborative writing 

tool. However, they observed some limitations of PBwiki such as difficulty of tracking 

the changes and lack of proximity of comments to the specific passages to which they 

were referring. The groups also used synchronous meeting tools for online meetings and 
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e-mail for instant communication. However, they reported that managing multiple tools 

to complete collaborative writing tasks posed challenged for the team.  
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Chapter 5. Discussion 

The purpose of this study was to investigate: 1) how Scardamalia’s (2002) socio-

cognitive determinants of knowledge building emerge in a collaborative writing task in a 

CSCL environment; 2) students’ perceptions of their knowledge building experience in a 

collaborative writing task; and 3) students’ perceptions of the affordances of technology 

tools to support a collaborative knowledge building activity. In this chapter, the 

researcher will discuss the major findings that emerged from this study and relate them to 

the previous research. Then, implications of this study for educational practice will be 

explored. Finally, the researcher will present limitations of this research and suggestions 

for future research.  

DISCUSSION OF THE FINDINGS 

 This study focused on exploring participants’ knowledge building experience 

while performing a collaborative writing task using a wiki tool in a computer-supported 

collaborative learning environment. Analyzing the amount of the participants’ online 

inputs and knowledge building code frequencies demonstrated that the three groups in 

this study participated in the collaborative knowledge building activity in very different 

ways. The interviews and blog reflection data helped the researcher to identify important 

factors that influenced their different modes and levels of participation in this knowledge 

building activity and in their use of tools.   
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The data that emerged from this study is grounded in a computer supported 

collaborative learning context. The most prominent factors that related to the team 

members’ participation in the wiki areas and their perceptions of their knowledge 

building experience and use of the tools included Group Dynamics, Collaborative 

Writing Task, and Collaborative Writing Tools. These factors interacted with each other 

and cumulatively impacted the knowledge building discourse of the participants. In this 

study, the knowledge building discourse involved the following knowledge building 

codes: Improvable Ideas (II), Constructive Use of Authoritative Sources (CUA), and 

Epistemic Agency (EA). In addition, although not specifically included initially in the 

study, Scardamalia’s determinant of Embedded and Transformative Assessment (peer 

feedback) emerged as an important factor in the knowledge building process. Through 

the knowledge building discourse, the groups were able to develop a knowledge product 

collaboratively and experienced a sense of community and co-ownership of their 

knowledge product. Figure 5.1 “Knowledge Building in a Computer-Supported 

Collaborative Writing Task” provides a brief description of the findings and the 

relationships among the factors. 
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Figure 5.1 Knowledge Building in a Computer-Supported Collaborative Writing Task 

In the case of Higher Education A Group in this study, they succeeded in creating 

a positive collaborative culture and group dynamics. This, in return, helped them to 

manage the collaborative writing task effectively and to use the collaborative writing 

tools wisely. The above factors interacted with each other and positively influenced their 

knowledge building discourse for the computer-supported collaborative writing task. This 

group demonstrated highly active and diverse knowledge building discourse moves 

during the process and was able to collaboratively produce a high quality knowledge 

product through the discourse. As a result, this group experienced a strong sense of 

community and co-ownership of their final Wikipedia entry. 
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CSCL Context 

This study collected data from a graduate level Computer-Supported 

Collaborative Learning (CSCL) class. The course was structured into different learning 

modules and each module included both individual and group tasks. The course included 

both face-to-face classroom meeting sessions and online collaboration sessions. The 

instructor assigned the students into teams of 3 or 4 people at the beginning of the course. 

By performing collaborative tasks throughout the course, the students were able to learn 

the knowledge and skills needed to become effective members of an online collaborative 

group. Also, the participants were introduced to the use of various online communication 

and group work support tools such as BlackBoard, Blog, PBwiki, and SecondLife to 

complete the collaborative tasks. The computer-supported collaborative learning 

environment represents an interactive context of activity and discourse (Onrubia & Engel, 

2009). In other words, the CSCL environment is under the influence of multiple 

interconnected factors. The findings of this study indicated that group dynamics, task, 

and collaborative writing tools largely influenced participants’ experience in the 

collaborative writing task.  

Group Dynamics 

The members of the same group shared common goals and depended on each 

other to jointly complete tasks in a computer-supported collaborative learning 



 134 

environment. In this study, team composition and collaborative culture were factors that 

influenced the group’s participation in the online collaborative writing activity. 

Team Composition 

The groups in this study were formed by the instructor at the beginning of the 

class based on a broad area of interest such as higher education or secondary education. 

Also, the participants were grouped to strive to achieve a balance of gender, ethnicity, 

and academic major within each group. There is some evidence that heterogeneous 

groups, in terms of gender, status, culture, or expertise are more productive for 

collaborative learning (Johnson & Johnson, 1996). Such groups expose the learner to 

multiple perspectives on issues based on the diverse backgrounds and expertise of other 

members of the group.  Idea diversity is essential in knowledge building because it 

creates a rich environment in which ideas can evolve and advance (Scardamalia, 2002).  

The findings, however, revealed other factors that influenced group dynamics 

such as personality, differential expectations, technology expertise, and cultural 

differences. In HEAG, the most highly collaborative group in this study, the different 

backgrounds and expertise of the group members affected positively their collaborative 

writing task. Moreover, the existence of one member who had expertise in project 

management and the PBwiki tool made a positive difference in their group working 

experience. On the other hand, HEBG reported a negative team experience. This group 

evidenced an approach in which one group member tended to dominate the activity and 

also had higher expectations of the final group product than the other group members. In 
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this instance, there was a failure to solicit or achieve consensus from the other group 

members. Also, two members from the Asian culture chose not to participate in 

discussing project ideas and issues even though they felt they had different ideas to offer.  

Collaborative Culture 

The results of the study indicate that the collaborative development of a 

Wikipedia entry requires a safe environment that encourages collaborative learning and 

knowledge building discourse. To complete this task successfully, the participants need 

to be able to freely discuss and negotiate different ideas, share responsibility, and be 

supportive of other members. Collaborative conversation skills such as knowing when 

and how to question, inform, and motivate teammates, knowing how to mediate and 

facilitate conversation, and knowing how to deal with conflicting opinions are essential 

for collaborative learning (Soller, 2001). Johnson & Johnson (1996) characterized five 

elements of cooperation: positive interdependence, individual accountability, promotive 

interaction, social skills, and group processing. Carr (2008) also pointed out the need of 

instilling a culture of collaboration and collective knowledge creation to maximize the 

potential of using a wiki tool. The responses from members of HEAG demonstrated that 

they successfully built a safe environment that enabled different ideas to be discussed and 

negotiated. According to Lin et al., (2008), superior collaborative teams share 

expectations and beliefs to accomplish the project. Also, a group norm for collaboration 

is established.  
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In contrast to HEAG, HEBG failed to build a collaborative working relationship 

as a result of communication problems and inappropriate conflict resolution skills. The 

single person dominance in online communications and the lack of group members’ 

participation in discussions on different ideas resulted in a failure to achieve a sense of 

group commitment and ownership resulting in a negative collaborative team experience. 

This finding is consistent with Li’s (2004) research in which dominance of an online 

forum by a few individuals tends to impact collaborative knowledge building negatively. 

Moreover, the process of conflict resolution and the consequent interaction may have 

great impact on the establishment and growth of a knowledge building community 

(Palloff & Pratt, 1999).  

Collaborative Writing Task 

Knowledge building involves a shared goal or task that participants intentionally 

work together to achieve.  True construction of knowledge involves distinct activities 

such as brainstorming, articulating, reacting, organizing, analyzing, and generalizing 

(Stahl, 1999). In this study, collaboratively developing a Wikipedia topic entry was the 

task that groups needed to complete. The collaborative writing task suggested a 5-step 

process to the participants.  The process was as follows: co-planning the selection of the 

topic and structuring the work to be done, developing the initial draft of the Wikipedia 

topic entry, reviewing and critiquing of the draft segments developed by team members 

and making revisions, having the entry peer-reviewed by other teams, making revision 

and submitting the final product to Wikipedia. The findings of this study indicated that 
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topic, strategy, and work modes were major factors that influenced knowledge building 

discourse in the collaborative writing activity. 

Topic 

 The first and most important factor that affected participation in the collaborative 

writing activity was deciding upon the topic. In this study, the task was to complete a 

Wikipedia entry related to computer-supported collaborative learning. Finding a common 

topic that all members of the group could agree upon and share interests was the first 

challenge. As the members had different backgrounds, expertise, and academic interests, 

deciding upon a common topic remained difficult. Secondly, finding a new topic for the 

Wikipedia was perceived as a difficult task as previous CSCL classes, as well as others, 

had already developed a range of topic entries related to CSCL. However, they felt a 

strong responsibility to develop and submit a quality entry topic into actual Wikipedia. 

Developing and submitting an actual Wikipedia entry was an authentic task that 

participants really wanted to contribute to. Real ideas and authentic problems are one of 

the 12 socio-cognitive determinants of knowledge building. The problems in knowledge 

building should be the ones that learners really care about (Scardamalia, 2002). Only 

SEG, which demonstrated the lowest level of online participation in the wiki, reported a 

relatively low interest about their topic. Li (2009) also suggested that authentic topics for 

discussion are critical in facilitating collaborative knowledge building. Engaging in 

authentic tasks is also related to collective responsibility that team members share 

responsibility for the overall advancement of knowledge community (Scardamalia, 
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2002). The idea that their final product of the collaborative writing task would be 

submitted to Wikipedia for most of the groups was motivating and challenging because 

they had chance to contribute to the advancement of knowledge in Wikipedia.  

Strategy 

Collaborative writing groups should have an agreed-upon strategy to successfully 

produce a collaboratively written document (Allen et al., 1987). The groups in this study 

employed a “Chunking” approach in completing the collaborative writing task. In other 

words, after the topic was decided upon, the groups divided the topic into sub-sections 

and each member assumed responsibility for writing one sub-section. Participants 

indicated that the main reason for choosing this approach was efficiency. Compared to 

other approaches such as co-writing the entire entry, dividing the topic and completing 

sub-sections individually was the fastest way to complete online collaborative writing 

task within a given time frame. 

Previous research on collaborative writing identified five of the most prevalent 

strategies: group single-author writing, sequential single writing, parallel writing, reactive 

writing, and mixed mode writing (Ede & Lunsford, 1990; Lowry et al., 2004). However, 

the most frequently used strategy for collaborative writing in a CSCL environment is 

parallel construction (Onrubia & Engel, 2009). Parallel writing occurs when a team 

divides collaborative writing task into discrete units (Sharples et al., 1993). More 

specifically, the strategy that the groups in this study employed was horizontal-division 

writing. Horizontal-division writing is the most common form of parallel writing in 
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which each participant is responsible for a particular section of the document (Stratton, 

1989). The advantage of this writing strategy is that it is possible to provide a high 

volume of writing within a short period of time. The groups recognized the value of this 

approach and employed parallel writing strategy for reasons of the efficiency. 

However, there are also disadvantages of parallel writing strategy that may 

include stylistic differences, poor communication, and potential information overload 

(Lowry et al., 2004). Also, in many cases, the final product may represent a juxtaposition 

of the individual contributions (Onrubia & Engel, 2009) To overcome these challenges, 

all the groups had one member who assumed the final editor role for their topic entry. 

The final editor of the group melded the individual writing pieces into a coherent 

smoothly flowing entry that reflected single voice. The editors proofread the entire entry 

and worked for achieve consistency in the writing.  

Work Modes 

Collaborative writing involved both an individual research and writing mode and 

group negotiation and coordination mode. Collaborative writing work can be categorized 

according to the degree of proximity (how physically close a group is) and the degree of 

synchronicity (when a group writes) (Lowry et al., 2004). In this study, after the group 

chose the topic and sub-sections, the members of the group asynchronously worked on 

researching and writing their portion of entry from different locations. After they 

completed the first draft of their sections of the entry, the groups held synchronous online 

meetings to check each other’s progress and identify tasks to be done. Through this 
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synchronous work mode, the participants were able to better understand what the other 

group members were working on and the discussions helped build a common base of 

group knowledge related to the topic content as well as the progress toward completion of 

the collaborative writing activity.  

Alternating both work modes offers other advantages beyond that of efficiency in 

collaborative working. The asynchronous and individual work mode is necessary to 

gather information and knowledge for their writing. Also, it provides time to reflect on 

their individual contributions and to obtain responses from the other members of the team 

(Carr, 2008).  The synchronous group work mode is helpful for enhancing group 

awareness related to collaborative task. Group awareness is important in collaborative 

writing because it influences the coordination of different members’ work (Schlichter et 

al., 1997). Group awareness is manifested in four ways: informal awareness, group-

structural awareness, social awareness and workspace awareness (Schlichter et al.,1997). 

Knowing what, how and where other team members are working and sharing their 

emotional state helps the members stay on the same page as a group.  

From a knowledge building perspective, alternating individual learning and group 

negotiation is natural because knowledge is created both at the individual and group 

level. It is important to recognize the interdependence of both the individual and social 

construction of knowledge (Gunawardena, Lowe, & Anderson, 1997). Puntambekar 

(2006) also pointed out that the interaction between individual and collaborative learning 

activities are important facets of collaborative learning. Stahl (2000)’s model of 

collaborative knowledge building includes a cycle of personal and social knowledge 
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building. This model attempts to represent a mutual relationship between personal 

understanding and the social knowledge building process. 

Collaborative Writing Tools 

Because collaborative writing is a complex group task involving many activities 

such as brainstorming, drafting, revising and commenting, the affordances of tools to 

support collaborative writing requires more than the simple provision of basic 

communication and coordination capabilities (Lowry et al., 2004). In this study, groups 

utilized multiple tools for the different activities of collaborative writing.  

For working on a shared document in an asynchronous way, they used the PBwiki 

tool as the primary online collaborative writing tool. Wikis provides opportunities for 

learning and collaborative knowledge building (Cress & Kimmerle, 2008). Using wikis, 

groups can develop a written document by working on the same text asynchronously 

even though they are physically distributed. Overall, the participants in this study 

indicated satisfaction in the use of the PBwiki tool. However, they experienced some 

limitations of wikis as a collaborative knowledge building tool. The ‘Page History’, 

‘Compare’ function between two revisions, and the automatic e-mail notification function 

made it difficult to clearly identify the changes made to their group’s writing. Participants 

wanted to view the changes more easily. Trentin (2008) discussed the issue of evaluating 

each member’s contribution to the collaborative product when using the PBwiki tool. His 

study also indicated that wikis could not manifest individual contribution clearly. 

Moreover, the ‘Comments’ function within the wiki posed challenges to the students in 
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the study as the comments lacked immediate proximity to the item on the specific page to 

which the notes were referring. Students use comments in wikis to test new or alternative 

ideas with their team members rather than directly changing the content posted by their 

peers (Carr, 2008). If the comments lose their connection to the content, new ideas cannot 

be fully tested or discussed among team members. Students compared the wiki tool to the 

Word document program, which provides functionality that enables the users to track the 

changes or accept/reject changes made to the document.   

While performing the collaborative writing task, the groups held synchronous 

group meetings using Skype or Google chatting. Also, they sent out e-mails back and 

forth to coordinate synchronous meetings, to share ideas and resources that might 

contribute to the development of the topic entry, and send suggestions to other team 

members. The specific affordances and ease of access of the different tools involved their 

frequent use throughout the collaborative writing process. The collaborative writing task 

required both the access and use of synchronous and asynchronous communication tools 

regularly to enable the team members to not fall behind the group’s working process.  

Although there were benefits in the use of the differing tools in the collaborative 

writing process, the teams reported the difficulty in managing multiple tools. They 

suggested that it would be better to have a more integrated tool that incorporated the 

functionality of the differing tools. Previous research has also indicated that collaborative 

writing tools need to be based on group support systems rather than simple computer-

mediated communication software (Lowry et al., 2004). As collaborative writing is a 

holistic process, it involves extensive group communication and can be performed using 
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many different strategies and work modes (Lowry et al., 2004).  The need for an 

integrated collaborative writing tool that fully accommodates internet-based distributed 

work led into the research and design of a new tool. Lowry & Nunamaker (2002) 

designed a tool named as Collaboratus, which supports different activities (e.g. 

brainstorming, writing, revising), strategies (e.g. sequential or parallel work), roles (e.g. 

editor or reviewer) and work mode choices.  

The potential of a wiki tool lies in its asynchronous nature that provides time to 

reflect on earlier ideas and contributions and to consolidate understandings (Carr, 2008). 

But the nature of the collaborative writing task also required using synchronous 

communication and easily accessible tools. Participants identified the inconvenience of 

managing multiple tools in completing the writing task. Sometimes miscommunication 

results from the use of multiple tools (Lin et al., 2008). To prevent this problem, it is 

important to establish norms in the use of IT tools so that communication is transparent to 

all members, and there is an understanding by the team of the situations and tasks for 

which specific communication tools can be used (Lin et al., 2008).  

Knowledge Building Discourse 

Knowledge building discourse is the discourse whose aim is progress in the state 

of knowledge (Scardamalia & Bereiter, 2006). The knowledge itself is refined and 

transformed through the discursive practices of the community and the advance of 

knowledge becomes the explicit goal (Scardamalia, 2002). The characteristic of 

knowledge building discourse is a) focus on problems and depth of understanding; b) 
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decentralized, open knowledge environments for collective understanding; and c) 

productive interaction within broadly conceived knowledge building communities 

(Scardamalia & Bereiter, 1994). In this study, a collaborative writing task in a CSCL 

environment has generated knowledge building discourse in four ways: Improvable ideas, 

Constructive use of authoritative sources, Epistemic Agency, and Transformative 

assessment (Peer feedback). The following sections discuss each of these areas of 

knowledge building discourse. 

Improvable Ideas 

In knowledge building, idea improvement is an explicit and core principle that 

guides the efforts of the participants (Scardamalia & Bereiter, 2006). Participants work 

continuously to improve the quality, coherence, and utility of ideas (Scardamalia, 2002). 

The task of writing a Wikipedia entry through online collaborative writing encouraged 

them to participate in an iterative idea improvement process. In this study, improvable 

ideas emerged in four ways: Structure, Enriched, Proofreading, and Flow. After the 

groups decided upon the topic, they discussed the natural division of the main topic into 

sub-sections for the Wikipedia entry. After engaging in individual research and writing 

period, each member of the team contributed their pieces into the group’s wiki area. They 

kept enriching their ideas by researching new sources and receiving feedback/suggestions 

from other members. Also, to maintain the consistency and quality of the final writing, 

the members had one member assume the editorial role with the responsibility to 
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proofread and polish the final writing so that it is written in one voice until the actual 

submission of the topic entry to Wikipedia.  

It is very natural that the collaborative writing task itself involves constant idea 

improvement process. As noted by Lowry et al. (2004), a collaborative writing activity 

includes brainstorming, outlining, drafting, reviewing, revising, and copyediting. These 

key activities tend to occur in dynamic and iterative ways (Galegher & Kraout, 1994). 

Through experiencing the dynamic process of collaborative writing, the participants 

spontaneously engaged in idea improvement throughout the process. Collaborative 

writing is a very specific collaborative activity that the authors of a shared text have to 

make explicit their ideas in order to reach agreements with other authors (Onrubia & 

Engel, 2009). The members of HEAG demonstrated the highest number of participant 

inputs and distributed a consistent pattern of improvable ideas codes frequency while 

performing the collaborative writing task.  

Constructive Use of Authoritative Sources 

In this study, constructive use of authoritative sources occurred with improvable 

ideas because writing a Wikipedia entry required gathering reliable information and 

knowledge about the topic. The participants utilized online Library sources and databases 

such as ERIC or JSTOR. Some groups relied on books but mostly they used online 

journal articles. However, referring to authoritative sources did not mean just quoting and 

accumulating the knowledge from the sources. Constructive use of sources requires an 

understanding of the sources with a critical stance toward them (Scardamalia, 2002). As 
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their final product was a Wikipedia entry, their topic entry was to be in the form of an 

article for the layman rather than an academic research paper. However, they needed to 

ground their topic entry in trusted sources and research.   

Judging the quality of information is part of the knowledge building task and 

helpful for the idea improvement mission (Scardamalia & Bereiter, 2006). Throughout 

the collaborative writing activity, team members had to evaluate the importance and 

value of the knowledge embedded in their article. Through processing and transforming 

the knowledge gathered to fit into the topic, participants collectively developed their own 

understanding of the topic.  Also, by sharing their resources, the group was able to get a 

holistic view about the topic they were developing. While filtering the various knowledge 

and information from different sources, they continuously worked to validate and 

improve the quality of knowledge they have gathered.  

Epistemic Agency 

Epistemic agency refers to the ways participants set forth and negotiate a fit 

between personal ideas and the ideas of others (Scardamalia, 2002). Epistemic agency 

manages individual and collective control over the whole range of knowledge building 

such as goals, strategies, motivation, evaluation, and long-range planning (Scardamalia, 

2002; Scardamalia & Bereiter, 2006). In this study, epistemic agency was divided into six 

sub-categories: evaluating, asking, responding, suggesting, managing and complimenting. 

The difference between the most highly collaborative group and the least collaborative 

group was manifested in the frequency of epistemic agency codes.  
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Evaluating the current status of group knowledge is essential in improving the 

knowledge. Scardamalia & Bereiter (1994) suggested that the hallmark of an intentional 

learner is the ability to diagnose one’s own learning needs and to identify next steps. 

Asking for help/feedback and responding to other member’s needs is fundamental in 

group processing, which relates to how well they are achieving their goals and 

maintaining effective working relationship among members (Johnson & Johnson, 1996). 

Suggesting new ideas is also related to evaluating the current status of group knowledge. 

Managing and planning the collaborative knowledge building project is important in 

completing the task in a given time frame. Complimenting other members on quality 

work during the process is related to enhancing motivation of the group members. The 

motivational aspects are intrinsically tied to the process of knowledge building (Cress & 

Kimmerle, 2008). 

In this study, HEAG was the most highly collaborative group and demonstrated 

the highest frequency of overall epistemic agency codes. On the other hand, the other 

groups demonstrated a low frequency of epistemic agency codes overall with some codes 

failing to appear at all during the writing process. HEAG manifested epistemic agency-

evaluating code accompanied with improvable ideas-enriched code. The result indicated 

that HEAG engaged in more critical evaluation about improving their ideas. Epistemic 

agency-managing code also occurred frequently in this group. HEAG effectively 

managed their knowledge building project and showed the highest frequency of epistemic 

agency-complimenting code in their knowledge building discourse. Receiving 
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recognition and respect from peers in the group is one of the major motives to make them 

participate in knowledge construction discourse (Scardamalia & Bereiter, 1994).  

Embedded and Transformative Assessment (Peer Feedback) 

According to Scardamalia (2002), assessment is part of the effort to advance 

knowledge within the knowledge building community. Scardamalia (2002) suggested that 

the knowledge building community should embed internal assessment that is more fine-

tuned and rigorous than external assessment. This assessment assures the quality of the 

community knowledge product. While performing the collaborative writing task, 

participants reported that peer feedback was very critical to improving their Wikipedia 

entry. As the collaborative writing activity in this study included two types of peer-

feedback: in-group comments and peer-review from members of the other groups, 

participants experienced both the advantages and disadvantages of the two types of peer-

feedback. In-group comments included more critical and in-depth analysis of their 

Wikipedia entry writing. But it could sometimes lose a fresh perspective on their topic. 

Peer-review comments from members of the other group provided unbiased perspectives 

but might also include superficial positive feedback lacking substance. Participants 

should be encouraged to give constructive feedback and suggestions rather than provide 

simple ‘pat-on-the-back’ types of comments (Li, 2004). Both types of peer feedback 

involved in the writing process encouraged the participants to provide and receive quality 

feedback related to their group product. This assessment system helped to enhance the 
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quality of the final product of the groups prior to its submission to Wikipedia and its 

external assessment by viewers across the globe.  

Collaborative Knowledge Product 

Collaborative learning can be viewed as the gradual construction and 

accumulation of increasingly refined and complex cognitive and linguistic artifacts 

(Stahl, 1999). In other words, participants share, negotiate, and advance ideas through 

language. Stahl (2006) emphasized the creation of artifacts of value to others through the 

process of idea improvement. In this study, the final product of the collaborative writing 

task was the quality Wikipedia topic entry. To complete this task, participants were 

involved in an extensive amount of knowledge building discourse. Collaborative 

discourse not only supports learning but also helps build a community (Brown & 

Campione, 1990; Scardamalia & Bereiter, 1994). Developing an intellectual product 

together resulted in a sense of community and co-ownership over their knowledge 

product.   

Sense of Community 

Participants in the collaborative writing activity responded that they had a positive 

collaboration experience. Mostly, they agreed that they might not develop a quality 

Wikipedia entry without the help and contributions of the other group members. After 

they successfully completed this collaborative task, the groups experienced a strong sense 

of community, positive interdependence, and co-ownership. Lee (2004) also identified 
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that experiencing a sense of co-accomplishment through online collaboration was a 

threshold in establishing a sense of community. Johnson & Johnson (1996) stressed the 

importance of positive interdependence in cooperative learning. Positive interdependence 

exists when one perceives that one is linked with others in a way so that one cannot 

succeed unless what they do coordinates and linked with the efforts of others in 

completing a task.  

Sense of community, positive interdependence, and co-ownership of the 

knowledge product are indicators of a knowledge building community. The essence of a 

knowledge building community is a commitment among its members to invest their 

resources in the collective advancement of knowledge (Hewitt & Scardamalia, 1998). A 

successful knowledge building community establishes socio-cognitive norms and values 

that all participants are aware of and work toward. These include contributing to 

collective knowledge advancement, considerate criticism, and continual seeking of idea 

improvement (Scardamalia & Bereiter, 2003). The members of HEAG successfully 

completed the collaborative writing task by building a positive environment for 

knowledge building such as allowing open and active discussion for improving their 

Wikipedia entry.  

IMPLICATIONS FOR EDUCATIONAL PRACTICE 

This section will discuss the educational implications of this study. The major 

contribution of this study is to explore knowledge building using increasingly used and 

easily accessible online tool to support collaborative learning in higher education context. 
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Specifically, this study investigated the use of wikis to support a collaborative writing 

task in a graduate level online course. The findings of this study provided insights on the 

factors that influenced collaborative knowledge building discourse. The different ways 

that the groups in this study completed this knowledge building task also offered useful 

guidance for practitioners or instructors in higher education to help learners experience 

successful knowledge building in online collaborative learning context.  

First of all, to promote collaborative learning and knowledge building in a CSCL 

environment, the participants need to become collaborative learners and effective 

knowledge workers. Even though an instructor designs collaborative knowledge building 

tasks and forms groups considering various factors, the actual implementation of the 

activity depends on the participants and team dynamics. The learners need to be prepared 

to participate in the knowledge building process. Participants must be encouraged to 

suggest new ideas freely and not to be afraid of negotiate different ideas. If the group 

experience conflicting ideas or expectations, they have to know how to solve the problem 

wisely. Instructors can provide specially designed training on key elements of 

collaborative learning or engage them in a smaller scope of knowledge building tasks 

before starting larger of more complex knowledge building activities. Also, the learners 

need to be provided with opportunities to practice negotiation skills and project 

management skills. Providing training and tasks for exercising collaborative knowledge 

building skills will help learners internalize such skills and help develop a culture of 

progressive knowledge advancement (Hewitt & Scardamalia, 1998) 
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Secondly, to make the collaborative task into a real collaborative construction of 

knowledge, strategies to promote knowledge building discourse should be employed. 

Knowledge building discourse involves special characteristics such as improvable ideas 

and epistemic agency. The finding that the most highly collaborative group demonstrated 

the highest frequency of epistemic agency codes implies that students should be 

encouraged to present their ideas and advance them through discourse. In the 

collaborative writing activity, to avoid juxtaposition of individual contributions, use of 

collaborative writing strategies are necessary but not sufficient for reaching the higher 

phases of collaborative construction of knowledge (Onrubia & Engel, 2009). What is 

needed is what Mercer (2000) calls ‘exploratory talk’: “Exploratory talk is that in which 

partners engage critically but constructively with each other’s ideas. Relevant 

information is offered for joint consideration. Proposals may be challenged and counter-

challenged, but if so reasons are given and alternatives are offered. Agreement is sought 

as a basis for joint progress. Knowledge is made publicly accountable and reasoning is 

visible in the talk” (p. 98). On the other hand, if the participants just accepts and confirms 

what others have said and constructed knowledge in a mutually supportive and uncritical 

way, it represents what Mercer (2000) calls ‘cumulative talk’. Ultimately, knowledge 

building discourse is ‘meaning making’, which is facilitated by the process of 

collaborative construction of knowledge through social negotiation (Jonassen, 1994). An 

essential condition for meaning making is that students must actively engage in 

meaningful discourse related to the learning task or issue.  
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The findings of this study indicate that various factors such as group dynamics, 

collaborative tasks, and use of tools influence a knowledge building activity. Practitioners 

in the educational field should consider these factors comprehensively in designing a 

knowledge building environment. Previous studies have found that student participation 

in online asynchronous discussion or other collaborative tasks sometimes results in a low-

level construction of knowledge (Gunawardena et al., 1997; Onrubia & Engel, 2009) or 

sharing of information. To design knowledge building environment that promotes active 

discourse, Gilbert & Driscoll (2002) suggested guidelines for collaborative knowledge 

building environments that includes: use of scaffolds, tracking the learning process, 

balancing the tension, promoting relevance and motivation, promoting a shared vision, 

and promoting the acquisition of knowledge. 

Thirdly, the findings of this study imply that the combination of the design of a 

collaborative knowledge building task and the use of tools is also important. Authentic 

and challenging problems should be presented to the learners (Scardamalia, 2002). Carr 

(2008) suggested the importance of designing tasks that foster collaborative practices and 

that engage students in collaborative knowledge construction. The task should be 

challenging and interesting enough to attract the participants to join the knowledge 

building activity and sustain their energy until the end of the task. At the same time, 

instructors or facilitators need to consider the use of the technology tools selected to 

support the knowledge building process. Grant (2006) also suggested the need to consider 

the functional affordances of the tools selected to support collaborative learning to 

maximize the potential of the knowledge building network. The development of CSILE 
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and studies using CSILE provide useful insights about the interaction between knowledge 

building activity and the technology tools (Scardamalia & Bereiter, 1991; Scardamalia, 

Bereiter, & Lamon, 1994). The emergence and popularity of web 2.0 tools opens up 

possibilities for the combination of new tools and tasks in the educational field.  

Specifically, the findings of this study provide insights on the design of 

collaborative writing tools such as wikis. As members of the group should work on the 

same shared document, the changes or revisions should be clearly presented within the 

tool. Each member’s feedback or contributions should be distinguished during the 

collaborative writing process. Moreover, the tool should be designed to support ‘group 

awareness’. The members of the group need to be aware of what other members are 

working on as well as the overall progress of the team. Also the feedback on passages in 

the document should be displayed adjacent to the content to which it is referring. An ideal 

collaborative tool would effectively and easily support different types of communication 

modes such as asynchronous working, asynchronous working, and spontaneous 

messaging so that the participants could easily develop group awareness. Whatever tools 

are selected, the study indicates the importance of the instructor encouraging the teams to 

set up ground rules and norms of using technology tools before starting the collaborative 

writing activity.   

LIMITATIONS OF THE STUDY 

First of all, this is a case study of a specific online graduate level course in a 

computer-supported collaborative learning environment. The purpose of this course is to 
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enable students to learn about CSCL by experiencing CSCL. The unique characteristic of 

this class may impact the results of this study so the findings may not be generalized in 

other online learning course contexts. From the beginning, the students who enrolled this 

class were expected to participate in collaborative tasks and become an effective member 

of a collaborative team.  

Second, another limitation is the small sample size and representativeness of 

participants. Fifteen students who enrolled the course participated in this study. Thus, the 

results may not represent the whole population of learners in higher education. Also, the 

participants were all from college of education departments so that they might have been 

exposed to more collaborative projects and working environments.  

Thirdly, in this study PBwiki was used as the group’s primary collaborative 

writing tool. There exist other kinds of online collaborative writing tool such as Google 

docs. If other technology tools are used for this collaborative writing activity, the results 

may differ. There is a wide range of rapidly emerging Web 2.0 and social networking 

tools that they may be used as knowledge building tools whose affordances may differ 

from those used in this study.  

Forth, the major data source of this study was the transcripts of the wiki revision 

history and comments, interviews, and blog reflections. If the transcripts of the groups 

synchronous meetings and e-mail messages were also gathered and analyzed, the study 

might have provided and even richer description of the participants knowledge building 

activity. 
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Fifth, the study used a content analysis methodology to analyze the text data and 

the basic unit of analysis was the online participant input in the wiki areas. In other 

words, the amount of text segment might be very different between the participant inputs. 

One participant input could be identified as several paragraphs or one sentence. However, 

different ways to segment the data and dimensions for analyzing the discourse corpora is 

also possible. For example, Weinberger & Fischer (2006) suggested four process 

dimensions (participation, epistemic, argumentative, and social mode) and two levels of 

segmentation (micro-level and macro-level) to analyze argumentative knowledge 

construction in a CSCL environment.   

SUGGESTIONS FOR FUTURE STUDY 

First of all, this study was intended to investigate Scardamalia’s (2002) socio-

cognitive determinants of knowledge building. Scardamalia identified 12 determinants, 

however, based on a pilot study by the author of data from a prior CSCL class, only three 

determinants were included that emerged from the prior study. These included 

improvable ideas, constructive use of authoritative sources, and epistemic agency.  This 

study only examined the relationship between these determinants. As Law & Wong’s 

(2003) study indicated, developmental trajectory or hierarchy among the twelve 

knowledge building determinants are largely unknown. In addition, there are other 

theories and models of knowledge building to apply for education practices such as 

Gunawardena et al.’s (1997) phase of knowledge co-construction, Newman et al.’s 

(1997) indicators of critical thinking, and Stahl’s (2000) model of collaborative 
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knowledge building. More studies on various definitions and factors of knowledge 

building are needed. The diverse perspectives and research of knowledge building will 

deepen our understanding about why and how the participants engage in knowledge 

building discourse and advance knowledge through it.  

Secondly, more studies are needed about the various combinations of new tools 

and tasks for collaborative knowledge building. Future CSCL studies should focus on 

what is uniquely feasible with new technology and different ecologies and affordances of 

CSCL environments and tools that may support the knowledge building process (Resta & 

Laferrière, 2007). Newly emerging technologies such as Web 2.0 and networked online 

learning environment opens possibilities of utilizing new technologies for knowledge 

building.  

Also, the nature of the task that the participants carry out is one of the key 

variables that can mediate in the interaction patterns of learners when they collaborate in 

small groups (Onrubia & Engel, 2009). Yet, designing knowledge building tasks for a 

higher education context still remains largely unexplored. Knowledge building requires 

more than acceptance of current knowledge or the sharing of information. To promote 

learner engagement in knowledge building discourse, more studies of developing and 

implementing knowledge building tasks are needed. Thus, the combination of knowledge 

building tasks and new technologies will open up for new research opportunities.  
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CONCLUSION 

The purpose of this study was to investigate how Scardamalia’s (2002) socio-

cognitive determinants of knowledge building emerge in a collaborative writing task in a 

computer-supported collaborative learning environment. In addition, the participants’ 

perceptions of knowledge building activities and use of tools were investigated. Based on 

the results of the data analysis, the following elements emerged as important factors 

influencing online participation and collaborative knowledge building discourse: group 

dynamics, collaborative writing task, and collaborative writing tools. Figure 5.1 

“Knowledge building in a collaborative writing task in a CSCL environment” depicts the 

complex interaction between these factors.  

The combination of factors of group dynamics, collaborative writing task, and use 

of tools impacted the knowledge building discourse. The knowledge building discourse 

emerged in four ways in the collaborative writing activity: improvable ideas, constructive 

use of authoritative sources, epistemic agency, and embedded and transformative 

evaluation. As a result of knowledge building discourse, participants developed a strong 

sense of community and co-ownership of their knowledge product.  

Understanding the process of knowledge building in a collaborative writing task 

in a CSCL environment may help instructors better prepare learners to become 

collaborative learners and effective knowledge workers. In addition, the findings of this 

study may shed light on the strategies and environmental factors that encourage 

knowledge building discourse as well as the synergetic combination of technology tools 

and knowledge building task. 
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Appendices 

APPENDIX A. INSTRUCTIONS ON ASSIGNMENT 3.2.B. DEVELOP A WIKIPEDIA TOPIC 
ENTRY 

Assignment 3.2.b. Develop a Wikipedia Topic Entry related to CSCL 

Introduction 

The best way to understand the strategies and issues related to collaborative wrting is for 
you to engage in the process. Your task is for your team to select a topic or issue related to 
CSCL, cooperative or collaborative learning or other related topic that would be of interest to 
the team. You should first look on Wikipedia to see what if any information is provided for the 
topic. In some cases you may choose to develop a major subtopic under a major one. The 
task of your team is to develop a high quality entry that is based on current theory or the 
body of research related to the topic. The Wikipedia entry should be in the form of an 
encyclopedia entry in that it is information dense and very concise. Your topic entry should 
reflect your team’s synthesis and integration of the key concepts, issues, rationales and 
evidence for your wikepedia entry. You should also include the research citations following the 
entry text so that the reader can use them to learn more about the topic. In brief, your paper 
should attempt to provide a concise synopsis of the topic.  

The final Wikipedia entry is typically around 5 pages in length including references and it 
should represent the contributions, consensus and best ideas of the entire team. It is 
important that the final wikipedia topic entry looks and reads as though one person wrote it 
rather than appear like a collection of smaller pieces that are loosely coupled together. 

Wikipedia does not want an entry to be in the form of an essay or a research journal article. 
You should look at the format and structure of related wikipedia entries to get a sense of their 
structure. It is important, however, that you develop a coherent and seamless entry that is 
easy for the layman to understand. Avoid excessive jargon and where you must use 
specialized terms and concepts, you should hyperlink the word to an entry for that word or 
concept in wikipedia. Although team members might work on different sections of the entry, it 
is usually best to have one member of the team serve as the editor of the final Wikipedia 
entry. You can see an example 
(http://en.wikipedia.org/wiki/Computer_Supported_Collaborative_Learning) developed by a 
team in a previous class.  

To develop your wikipedia topic entry, your team must first organize itself and then clarify 
the focus, scope and organization of the wikipedia topic entry. The final wikipedia topic entry 
is due by 8:00 am CST on October 22 (Thu), so you and your team members need to work 
out a schedule of tasks and assignments for getting the work done by the deadline. You team 
should also identify a person to be a project leader to keep you on schedule and to help the 
team in identifying which of team member will complete specific components of the Wikipedia 
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entry.  

The process your will use in carrying out the assignment is as follows:  

Step 1. Co-planning about topic and structure (Oct. 3, Sat)  

Your team may work synchronously and/or asynchronously to brainstorm ideas about the 
Wikipedia topic and make a topic selection decision/ For example your team may use your 
team discussion board in BlackBoard. Or your team could meet and discuss synchronously 
using Blackboard chat or other telecommunication tools.   

The ideas for the topic may come from concepts, ideas or interests that have emerged from 
your readings about CSCL or collaborative learning. The topic might be on an issue that is 
related to research, theories, practices, that may be broadly connected to CSCL. For example 
there is growing use of multi-user virtual learning environments and new Web 2.0 tools (e.gk 
Facebook, Twitter, etc.) to support online learning. New theories are emerging such as 
Connectivism (http://www.elearnspace.org/Articles/connectivism.htm) and new issues, topics 
and strategies for conducting CSCL research also are emerging. You can get a sense of some 
of the topics and issues by looking at some of the topics and papers from the recent CSCL 
conferences:  

• International Society of the Learning Sciences (2009). CSCL09 Proceedings: Computer 
Supported Collaborative Learning Practies. 8-13 June, 2009, Rhodes Greece  

• International Society of the Learning Sciences (2009). CSCL07 Proceedings: Mice, 
Minds and Society. 16 -21 July, 2007, Rutgers University, New Brunswick, NJ 

After deciding on the topic, your team may use mind-mapping tools to identify the structure 
and relationships of the concepts to be addressed in your entry. Here are some links about 
mind-mapping tools. 

• Inspiration: http://www.inspiration.com/Inspiration (free 30-day trial)  
• FreeMind: http://freemind.sourceforge.net/wiki/index.php/Main_Page  

Step 2. Develop 1st Draft of Wikipedia topic entry (Oct. 7, Wed) 

After each member develops his/her part of the Wikipedia topic entry, it needs to be 
integrated. It’s important to set a due date for completion of the parts and for their assembly 
into a single document. So please post your team’s first draft of Wikipedia topic entry by Oct 
14(Wed) in your team’s wiki area.   

Step 3. Critique of draft by other members and rewrite (Oct. 10, Sat) 

One of the advantages of wiki is that it allows us to leave comments on each other’s work 
and to track the history of the revisions. In this phase, you should read other members’ work 
and provide productive feedback. You may be reluctant to make comments or changes to 
other’s work. But learning and innovation occur when you share and negotiate different ideas. 
Your goal is to make your team’s entry the best possible one on the selected topic. If it is not 
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well done, you will soon find that, once it is placed in Wikipedia, that others will make swift 
changes and correction to the entry. You can facilitate enhancing the quality of your entry by 
offering ideas and suggestions for enhancing what is written. Unlike most of your previous 
academic writing experiences in which you write something once and then it gets a grade, 
collaborative writing is committed to a process of quality improvement so that, together, you 
will create an intellectual product that is of high academic quality and will endure for some 
time on Wikipedia with the only revisions being related to new trends and developments. You 
can provide helpful comments in the section at the bottom of the page as 'Add Comments.' 
You can also check the comments on the ‘Page History’ button on top right. Your goal is to 
work together to create a seamless, coherent and concise entry. Please revise and rewrite 
your documents. You need to finish this task by Oct. 10 (Sat) to allow other members 
of your team to review your Wikipedia topic entry.   

Step 4. Peer-review by other teams (Oct. 13, Tue) 

As noted above, collaborative writing involves active peer-review and multiple revisions. It’s 
important to present your team’s work to other teams who may offer a fresh perspective on 
your topic both as reader and colleague. Wikipedia is different from academic writing or a 
journal article as it needs to address the topic in very concise yet reasonably comprehensive 
way. One of the primary reasons for rejection of entries is that they too closely resemble a 
journal article or essay. Please refer to to the criteria of collaborative writing project below in 
developing your entry and in reviewing the entries of your peers: 

• Wikipedia Content Criteria  
• What Wikipedia is not  

You need to visit at least two other teams’ wiki sites, review their entry draft and 
provide them with your review comments here by Oct. 13 (Tue).   

Step 5. Revision and final product submission (Oct. 15, Thu) 

Based on the comments and review from other teams, your team will revise, finalize, and 
submit your Wikipedia topic entry. Post your team's final Wikipedia topic entry into the 
whole class wiki by 8:00 am CST on October 15 (Thu).   
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APPENDIX B. INTERVIEW QUESTIONS 

1. In general, what was about your experience in this CSCL class? 

2. What was about your experience in ‘Module 3: Collaborative writing’? 

3. Idea Improvement 

3.1. What was your experience in developing a Wikipedia topic entry?  

3.2. In what ways did you and your team contribute to improving your Wikipedia 

entry? 

3.3. Did you experience any difference of ideas or opinions during the 

development or revision process?  

4. Collective Responsibility 

4.1. In what ways and to what extent did members of your team take 

responsibility for completing this task? 

5. Constructive use of authoritative sources 

5.1. What kinds of sources did you use to obtain knowledge for your team’s topic 

entry?  

5.2. How did you integrate the knowledge that you obtained from different 

sources? 

6. Epistemic Agency 

6.1. What was your team’s strategy in completing this task?  

6.2. How often did your group meet synchronously to complete this task?  

6.3. How often did you check the wiki pages? 
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6.4. How did you divide responsibility for managing this task? Any specific roles 

assigned? 

6.4. What do you think was most effective or helpful in managing the complex 

collaborative writing task? 

7.1. What was your experience in using the wiki tool (PB wiki) as a collaborative 

writing tool? 

7.2. How do you perceive the affordances of a wiki as a collaborative knowledge 

building tool? 

7.3. In what ways did it support of limit the process of your work as a team? 

7.4. What functions in PBwiki did you use most frequently? Why? 

8. What did you learn from this collaborative writing activity? 

9. How would you describe your collaborative experience in this module? 

10. Were you satisfied with the collaborative process and the final product? 
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