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ABSTllACT 

'Ihe c1111\;11f interest i11 th · 11s · M iilf'nr malion and communication technology (ICT) 

has made it feasible to consider constructivism principles within the context of the 

technology-mediated higher education. This is primarily due to advances in JCT 

resulting in an effective means to implement constructivism principles, which would 

be difficult to accomplish with other media. In this development, computers play an 

important role. Computer Supported Collaborative Leaming (CSCL), especially, 

offers promising innovations and tools for restructuring teaching-learning processes to 

prepare students for education today. An attempt is made in this thesis to explore the 

current pedagogical perspectives of learning on educational practices particularly the 

constructivism and collaborative learning principles. The combination of these 

principles leads the development of higher education towards the achievement of their 

main current goals hence prepares individuals for a lifelong learning. This thesis 

describes and exemplifies a theoretically based approach to the design of 

collaborative knowledge construction learning environment. First, the dcla ilcd studies 

of learning theories on educational practices particularly cognitive con tructivisrn, 

social constructivism and collaborative learning was disposed by introducing a model, 

named Collaborative Knowledge Construction process model (COKC) to direct 

student learning through collaborative knowledge construction activities at the levels 

of Articulation, Comparison, Argumentation, Clarification, Negotiation, and 

Integration. Second, a conceptual framework for the application of Knowledge 

Construction Space (KC-Space) developed from this model has also been proposed. 

Third, this framework has been used as a basis for the design and development of KC­ 

Space learning environment. Next the K -Spacc has been evaluated and research 

findings from the pilot study are report ·d to be s.uislactory. Finally, it highlights the 

essential contributions of this r .s .arch and outlines promising future research 

di reel ions. 
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Chapter 1 

Introduction 

Knowledge construction (Constructivism principles) in the most general sense means 

a learning process, where people construct their own understanding and knowledge of 

the world, through experiencing things, reflecting on those experiences. When we 

encounter something new, we have to reconcile it with our current state of 

understandings, maybe changing what we believe to accommodate new experience, or 

maybe assimilate to adopt new information that fits into our prior understandings. To 

do this, we must ask questions, explore, assess what we know, invent the solutions, 

and try to form ideas and hypotheses. Knowledge construction rcco nizcs the 

construction of new understandings as a combination of prior knowledge, the context 

and the beliefs and attitudes an individual brings to the experience of learning. 

One important part and the keyword for the 'knowledge construction' is the 

collaborative learning and especially the discipline of Computer-supported 

collaborative learning (CSCL). Computer-supported collaborative learning (CSCL) 

has emerged out of wider research into computer-supported collaborative work 

(CSCW) and collaborative learnin r. The two fields have much 111 common and we can 

benefit greatly from sharin r their understandings on how technology can support 

group intcractiou. The differences between CSCW and CSCL are that CSCW tends to 

relate to working life, CSCL to the life ol education setting; CSCW tends to focus on 

th· lechniq11cs or communication themselves, while CSCL focuses on what is being 

co11111111ni ·nlcd; the purpose or CSCW is to facilitate group communication and 
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productivity, und while the main purpose of CSCL is to scaffold and support students 

i11 learning 1ogc1hcr dT·c1iv ·ly by 111 · uxc of cornput ·r supported systems specially 

dc:-;igocd lo facilitato group process and collaboration. CSCW and CSCL both are 

based on the same premise where computer supported systems support and facilitate 

group process and group dynamics in ways that are not achievable by face-to-face, but 

they are not designed to replace face-to-face communication. These systems meant to 

be used by multiple students working at the same workstation or in networked 

machines. These systems can support communicating ideas and information, 

accessing information and documents, and providing feedback on problem-solving 

activities. (Excerpted from CSCL Theories by D.Hsiao). 

There arc number of theories which contribute to the understand in 'l' or 'S 'L, namely 

sociocultural theory (based on Vygotsky's Zone of Proximal Development), 

constructivism theory, self-regulation learning, situated cognition, cognitive 

apprenticeship, problem-based learning (Cognition and Technology Group at 

Vanderbilt), cognitive flexibility theory (Spiro et al. 's, 1988), and distributed 

cognition (Salomon et al. 's, 1992). These theories are based on the same underlying 

assumptions that individuals are active agents that they are purposefully seeking and 

constructing knowledge (Excerpted from ...,SCL Theories by D.Hsiao). 

Recently, th ·r · nrc lol:-; of »npiricnl researches available on collaborative knowledge 

construction in rho field of' CSCL. Neverthele s, many of these researches arc limited 

to fo .us on either individuals (cognitiv ) or social (group) (Salo 2001). 
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In general, the aim of the research is to addres tile question, "How to support the 

students working logctlicr i11 ;1 group to achieve shared knowlccfgc constructed?" This 

quest ion ca 11 be rephrased more spcci fica 11 y as, "I I ow the i ncf ividua I constructed 

knowledge, the social co-constructed knowledge, the processes of collaborative 

knowledge construction, scaffolding provided by different form of collaborative tools 

can be used to facilitate knowledge construction in collaborative settings?" 

This research responds the above questions with the following features: 

• Six phases of process model to guide students through the collaborative 

knowledge construction process named COKC (Collaborative Knowledge 

Construction). 

• KC-Space (Knowledge Construction Space) lcarninu environment that 

integrates COKC process model. 

• An experiment that provide empirical insights on the feasibility of executing 

the collaborative knowledge construction process using KC-Space. 

1.1 Overview of the thesis 

The thesis presents and exemplifies a theoretically based approach to collaborative 

knowledge construction by introducing a COK process model. The COKC process 

model is founded on three ma in lea r11i11g I hcorics, namely cognitive constructi visrn, 

social constructivism, collaborative 'learning and is formulated based on Stahl's model 

or collaborative knowledge-building. It also describes KC-Space learning 

environment that embodies such a conceptual approach. Furthermore, it discusses the 

.xpcricn .c from two usage sessions of KC-Space learning environment by two groups 

J 
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of higher degree students. This usage indicates that KC-Space is useful environment 

lo support know lcdrv construct ion i 11 coll a hor<t Ii V<; sctti ngs. 

This thesis begins with the descriptions of the main motivations behind the current 

work. Then, it introduces the objectives of this research, which is followed by the 

research methodology. The scope and limitations are highlighted next. Finally, it 

concludes with an overview of the organization for the remainder of this thesis. 

1.2 Research motivation 

This research is motivated by two main trends, namely the technological and the 

theoretical. The former is the continued interest in the use of information and 

communication technology (ICT). The latter is the current pcda •ogical perspectives 

of learning that is the constructivism principles. 

Information and communication technology 

The changing nature of information and communication technology (ICT) has critical 

impacts on the delivery of education today. Also is the nature of educational 

institutions as it enters an age of knowledge. As a consequence, educational 

institutions are motivated to find better options for pedagogical approach to cope with 

the challenges of an emerging knowledge society and to capitalize the benefits of 

modern ICT. In this educational development computers play an important role. 

CS 'L especially, offers promising innovations and tools for restructuring teaching­ 

learning processes to prepare students for education today (Lehtinen, Hakkarainen, 

I .ipponcn, Rahikuincn. & Muukkonen, I 999). "CSCL environments have a potential 

[or SllfJfJ(11'li11g the current pedagogical perspectives of learning such as active 

4 
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Leaming, group collaborating and knowledge construction" (Kreijns. K & Kirschner. 

P.A., 2001). The model of iuxtruction u11d(.;rlyi11g work in CSCL is termed 

"coll a bora live lea rni 11g". Collabora ti vc learning refers to an instructional method 

whereby students arc encouraged to work together on problem-solving or learning 

tasks. Various researches on collaborative learning have indicated several positive 

effects: enhanced individual learning outcomes; and higher group performance 

especially with regard to knowledge construction (Lehtinen, Hakkarainen, Lipponen, 

Rahikainen, & Muukkonen, 1999). Despite of the extensive literature on the social 

benefits of collaborative learning, many researchers have tried to use the emerging 

computer and communication technologies to construct effective collaborative 

learning systems. 

There are a number of systems approximating what can be called CSCL system 

currently available. However as far as CSCL is concerned, the current approaches 

used in collaborative learning system are less than adequate. Most of the systems do 

not completely fulfil their potential in supporting collaborative knowledge 

construction. 

Constructivism principles within the context of the technology-mediated higher 

education 

The advancement in I T has made it feasible to consider constructivism principles 

within the context of the technology-mediated higher education (Blanchette & 

Kanuka, 1999 in Kanuka, Heather & Anderson, Terry, 1999). This is due primarily to 

U1e ability of (he computer to provide an interactive environment creating "an 

5 
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effective means J()I' illlple111e11ti11g constructivist strategies that would be difficult to 

acco1111Jlisli in otliot: medic:" (Driscof l, I ')<)I!). 

Constructivism has emerged from the work of psychologists and educators such as 

(Piaget, L, 1970) and (Vygotsky, L., 1978). These theories underscore the 

significance of constructing knowledge through both individual and social context of 

a community. The collaborative knowledge construction process results in shared 

knowledge and understanding that then allows for both individual and a group of 

individuals to leave the situation changed. Shared knowledge represents the common 

understanding of a group of individuals working together; the active construction of 

shared knowledge lead to increased learning and problem solving. Three requirements 

arc needed during the collaborative knowledge construction process: First, 

opportunities for student to collaborate, to articulate and to reflect must be provided to 

help students to think deeply regarding the problems they are working on; second, 

shared knowledge should be represented clearly (Pfister, H.-R., Wessner, M., Holmer, 

T., Steinmetz, R., 1999); thirdly, multiple stakeholders' perspectives need to be 

reconciled and represented explicitly (Jonassen, 1993). As far as this research is 

concerned, there is no research as yet that has explicitly addressed such three 

requirements mentioned above. These problems are intrinsic and also essential to 

collaborative knowlcd re C()11sfn1tti011. 

Though this res 'ar h may not lead to definite answers to the above and many other 
. 

rclnt ·d questions, yet ii docs represent the first step toward the ultimate understanding 

o 
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l .3 Research ubjectlvcs 

The objectives of 01is r ·s .nrch ar · st1111111ari1,cd as follows: 

1. To propose a COKC process model to guide students through the collaborative 

knowledge construction process. The process model enables students to 

articulate ideas, to compare them with others, to argue and critique each 

individual's perspective, to clarify any disagreement or misunderstanding, to 

negotiate and to integrate other student's ideas with their own. 

11. To develop a KC-Space learning environment that integrates COKC process 

model, an instrumentation mechanism. 

in. To evaluate the effectiveness of KC-Space in supporting student learning 

through collaborative knowledge construction process. 

1.4 Research methodology 

The research methodology involves the following steps: 

I. Identifying and reviewing a number of important learning theories that 

particularly relevant to the design of collaborative knowledge construction 

learning environment. 

11. Conducting a survey of four collaborative knowledge construction systems 

namely, CLARE, KIE, Web Knowledge forum and oVis. Particularly, the 

selection of the systcnls w11s bnscd on two criteria. First, all four systems was 

d ·sig11 ·d lo n ·hi .vcd 11 constructivist learning community. Second, all the 

systems foll into a special type computer based learning environment termed 

the •ol111horalivc knowledge construction learning environment. The survey is 

.ouductcd in order to gct a good understanding or the above-mentioned 

systems uud to d .tcnniuc thes . systcms according to the theoretical aims the 
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attempt lo satisfy. /\ good under ·ta11Ji11' of existing collaborative knowledge 

co11s1111 ·lion sysle111s offers a ·I ·;11 id(.;a about the structure of KC-Space. 

111. Scrutinising the Stahl's models developed for collaborative knowledge 

construction. 

rv. Proposing a COKC process model and framework for the application of this 

model. The framework provides a basis for guiding development of computer 

supported learning environment called the KC-Space. 

v. Measuring the success of KC-Space by conducting a pilot study using some 

users. KC-Space is going to be evaluated by collecting the users' feedback on 

KC-Space using a questionnaire. 

1.5 Scope and limitations 

In conjunction with the objectives of the research, the scope of the research is defined 

in order to provide a general guideline to the range and depth of the research. The 

following statements summarize the scope of the research in accordance with the 

stated objectives: 

1. Collaborative knowledge construction is a complex learning activity to study 

and support. This research does not attempt to address all-important aspects of 

the subject. Other issues such as the kind and extent of knowledge co­ 

constructed durinu and niter .ollaboration arc beyond the scope of this thesis. 

JJ. Countless honrs of searching the journals, conference papers and Internet 

revealed that not many process models for collaborative knowledge 

.onstrucrion arc being developed. Stahl's collaborative knowledge-building 

111od ·I (Stnltl, 2000) is Ilic only generic process model available to date, which 

provides structured process-level that foster collaborative knowledge 
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construction, Stahl's generic model so therefore is the main focus for this 

research, St.:veral works concetni111,;; specific models for collaborative learning 

environment development arc beyond the score or the thesis, Other model of 

instructional design within the context of instructional technology will not be 

covered. 

111. Constructivism conception of learning that engages the student in task, which 

facilitates collaborative knowledge construction rs most effective for an 

education of higher learning (Jonassen et al's, 1993). Thus, for the KC-Space 

evaluation purposes, the pilot study is limited to focus on higher degree 

student. Other educational instances will not be evaluated. 

tv. At the system level, KC-Space does not have certain advanced functionalities 

found in other collaborative knowledge construction systems. Instead, KC­ 

Space is intended as prototypes to show a proof of concept of how such 

collaborative knowledge construction tools can be built to support 

collaborative knowledge construction activities, and are not necessary robust 

or bug-free. 

1.6 Thesis Organization 

Chapter 2 covers the research related work on learning theories that particularly 

relevant to the design of collaborative knowledge construction learning environment. 

Specifically, the chapter review research related to the following areas: 

Constructivism theories of learning covering cognitive and socia 1 constructivism, 

Collaborative learning theory, and existing collaborative knowledge construction 

tools and process models. 

9 

Univ
ers

iti 
Mala

ya



Chapter 3 discusses the proposed proces · model called COKC, which is designed 

specifically lo Iii ·ili111t<.: colluborativc k nowlcdg« construction process. The 

Iiurucwork (or Hie dcsi rn and development of KC-Space presented by COKC process 

model is then discussed. The final section of the chapter briefly discusses the KC­ 

Space learning environment and the tools support, which implements the COKC 

model. 

Chapter 4 describes the analysis and design of KC-Space. The required analysis, KC­ 

Space object-oriented analysis and design and some aspects of the user interface 

design will then be presented in detail. 

haptcr 5 presents the implementation and execution of K -Spacc. It also shows how 

to use KC-Space in executing the collaborative knowledge construction process. 

Chapter 6 describes the evaluation process and the results obtained from the pilot 

study. 

Chapter 7 concludes the content and the contribution of this thesis. It also present 

conclusions and some suggestions for possible future research directions. 

I 0 
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Chapter 2 

Literature Review 

Chapter 2 covers research related work on learning theories that particularly relevant 

to the design of collaborative knowledge construction learning environment. 

Specifically, the chapter review research related to the following areas: 

1. Knowledge construction 

11. The constructivism theory of learning and collaborative learning. 

m. Existing collaborative knowledge construction systems and process model 

2.1 Knowledge construction 

Constructing knowledge involves the opportunity to critically analyze information, 

dialogue with others about its meaning, reflect upon how the information fits within a 

personal belief and value structure, and arrive at a meaningful understanding of that 

information (Jonassen, D.H, Davidson.M., Collins, M., Campbell.J. & Haag, B.B., 

1995). Constructing knowledge is bound to multiple representations of reality (or 

world), in a particular context and content and has to happen from multiple 

perspectives. Learning takes place in a social context represented by the cultural 

background and by collaboration. Tit· stud .nts previous knowledge constructions, 

beliefs and ut11l1l(I .s :11• xinsidcrcd in the knowledge construction process . 

. 
In 111or • g .ncrnl sense, the students con truer their own understanding and knowledge 

ol' tli · world (or reality) through experiencing things and reflecting on those 

ixpcricncos. Wh<.;11 w · c11 ·01111(cr something new, we have to reconcile it with our 
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previous ideas and experience, may bl! changing what we believe to accommodate 

new experiences. ll n..:cogni'.l.(;s 1111.: construction or new understanding as a 

combination of prior learning, experience, and beliefs an individual student brings to 

the experience of learning. This understanding is derives from the interaction of an 

individual student through social context in which learning occurs, by collaboration 

and from multiple perspectives. 

In knowledge construction learning environment students " ... can work together to 

solve problems, argue about interpretations, negotiate meaning .. . Knowledge 

construction occurs when students explore issue, take positions, discuss positions in 

an argumentative format, and reflect and evaluate their positions. As a result of 

contact with new or different perspectives, these activities may contribute to high tr 

I evels learning ... " (Jonassen et al' s, 199 5). 

Knowledge construction is best accomplished through learning as constructive and 

collaborative activity. "Constructive approach to learning means personal, active 

construction of knowledge and learning by doing in an environment with real world 

problems and authentic materials" (Liflander Veli-Pekka, 1999). Constructivism 

principles would appear to satisfy the requirements of' the constructive approach to 

learning. Collaborative learning deals with instru .tional methods that seek to promote 

lcarnin 1 tltr()llglt .ollnborutivo efforts nrnong students working on a given learning 

task. To rothcr, constructive and collaborative approach to learning form the term for 

"collaborative knowledge construction". 
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2.2 Cnnstructivism 

Cons: ruct i vixm is I ht: new t hcury 1 lia I is l>0i 11g used for representation of the 

knowledge construction process (Jonassen, 1994). (Fosnot, 1996) provides a more 

inclusive definition of constructivism: "Learning from this perspective is viewed as a 

self-regulatory process of struggling with the conflict between existing personal 

models of the world and discrepant new insights, constructing new representation and 

models of reality as a human meaning-making venture with culturally developed tools 

and symbols, and further negotiating such meaning through cooperative social 

activity, discourse, and debate". 

Constructivism has emerged from the work of psychologists and educators such as 

Piaget and Vygotsky. From the point of view the developmental theories of Piaget and 

Vygotsky, there are two types of constructivism: cognitive constructivsm and social 

constructivism (Tudge, J. & Rogoff, B., 1989). Cognitive constructivism believes that 

knowledge constructions as an individual cognitive process while social 

constructivism views the process of knowledge construction as tied to the social 

context. Individual constructions of knowledge are derived from interactions of the 

students with the social environment. The social environment provides a set of 

experiences from which the individual tests understanding and ado] ts group norms 

(Farquhar, J., 1995). These two srnndpoints otconstructivism arc complementary, and 

rcpr ·s ·111 two sides or mi ongoing dynamic process of mutual influences. 

2.2.1 Cognitive constructivism 

Cogfliliv · .onsuuctivism emphasizes Lile learning as an active process in which 

students construct new ideas or concepts based upon their previous or current state of 
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understanding. Students confront their under landing in light of what they encounter 

phcnorucua 1 ha I a re iii ·011s!slc11! w ii Ii their constructed knowledge of the world. If 

what students encounter is inconsistent with their current understandings, their 

understandings can change to accommodate new experience; conversely, it will be 

assimilated to adopt new information that fits into prior understandings. 

Cognitive constructivism maintains that the mind is instrumental and essential in 

interpreting events, objects and perspectives on the external world and that these 

interpretations comprise a knowledge basis that is personal and individualistic 

(Jonassen, 1991). 

While this view focuses on the individual who constructing personally new 

knowledge, it does not deny the need for social interaction. This further expands to 

include the idea that we interact with our environments, be they physical or social 

environments. Besides, it is through social settings that cognitive disturbance typically 

occurs. For example, through discourse or exchange of ideas with others we come to 

understand the inconsistencies or inadequacy of our understandings (Kanuka, Heather 

& Anderson, Terry, 1999). However, even though social interaction is important in 

learning, in the end the knowledge and skills are constructed at the individual level. 

2.2.2 Social construcfivism 

Tile social .onstru tivism maintains that new knowledge is created through social 

intern .Iions. These interactions take place when a group of two or more people 

e11g11g ·s i 11 d ia loguc. Duri ng th is soc ia I interact ion, individuals are influenced by their 

prior knowledge and experiences; the cultural context within which the interaction 
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occurs; each individuals own culture and primary language. J\11 of these influences 

;lll\.;cl llw lrnowkdge com;lructio11 process and tile individuals are subjected to 

negotiation. Through negotiation, each individual must give up a part of their beliefs 

or perspectives and take from the other individual's beliefs and perspectives. This 

process results in shared knowledge and understanding that then allows for both 

individuals to leave the situation changed (Rachel. E. Scott. 2000). 

Vygotsky believed that all knowledge starts off social and comes to a cognitive end. 

This process called Internalization and begins with a social experience. The social 

experience may be the result after an individual encountered unfamiliar term with 

which the individual begins to think about and learn the term superficially, such as 

learning the definition of the term. Ultimately the behavior of the individual will be 

affected, and the individual will then begin to think with and use the term Vygostky 

defined externalization as the ability of the individual to go from cognitive back to the 

social, such as explaining the term to another individual (Rachel. E. Scott. 2000). 

Social constructivism generally downplays the mental construction of knowledge and 

emphasizes the co-constrnction of knowledge and meaning-making in a social setting. 

Restated, social constructivism is more concerned with meaning than creating mental 

structure. 

2.3 Collahorative learning 

Coltnborativ . lcarning has a theoretical base in social constructivism (Dewey, J, 1959; 

Brown, .l.S., ·t nls, 1989; Wiburg, K.M., 1995; Coppola, N., et al's, 1997) 

(Kor;ch11w1111, J 9%) further describes collaborative learning as a "new paradi 'Ill" built 
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upon tile viewpoints of social coustructivixm (Piaget), social cultural theories 

(Vygotxky), ;ind situ.ucd cognition or .nculturution. (Koschrnann, 1996) also notes 

several important facets of' collaborative learning: "a commitment through doing, the 

engagement of students in the cooperative (as opposed to competitive) pursuit 

knowledge, the transitioning of the instructor's role from authority and chief source 

of information to facilitator and resource guide". 

(Hiltz, 1995) defined collaborative learning as a process that emphasizes group or 

cooperative efforts among faculty and students. Collaborative learning stresses active 

participants and interaction on the part of both students and instructors. Knowledge is 

viewed as social construct, and therefore the educational process is facilitated by 

social interaction in an environment that facilitates peer interaction, evaluation, and 

cooperation (Bouton & Garth, 1983; Bruffee, 1986; Johnson, 1981; Johnson & 

Johnson, 1975; Whipple, 1987). According to Hiltz, the "teacher" becomes primary a 

facilitator who structtires learning opportunities, serves as resource, and encourages 

the students to work together to build a common body of knowledge. 

The term collaborative learning refers to an instructional method in which students at 

various performance levels work together in small groups toward a common goal. The 

students arc responsible for one a1101h r's learning a. well as their own. Thus the 

success or one student It 'lps other students to be successful (A. Gokhale, 1995 

( 'olluborativ · learning is the process whereby each member contributes personal 

·xp -rii..:11 • ·, intormution, perspectives, insight, skills and attitudes with the intent of 
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improving learning accomplishments of oth 'rs. The group's collective learning 

uluru.uoly becomes possessed by each individual (W. I<. Klemm, 1994). 

Proponents of collaborative learning claim that the active exchange of ideas within 

small groups not only encourages critical thinking but also increases interest among 

the participants (A. Gokhale, 1995). 

According to Vygotsky, students are capable of performing at higher intellectual 

levels when asked to work in collaborative situations than when asked to work 

individually. Group diversity in terms of knowledge and experience contributes 

positively to the learning process (A. Gokhalc, 1995). 

While the above social benefits of collaborative learning appear rather established, 

however (Salomon, G., 1992) argues that "groups do not always function well, 

students collaborate poorly and often little learning takes place ... given a reasonable 

minimum of technological capability, the success or failure of cooperative learning is 

accurate for by entirely different and far more complex factors ... " (Bannon, 1989) 

further described," It is important to note that the technology per se is usually not the 

crucial issue, rather the social practices s11rro1111di11r: its use. Simply providing a 

physical or electronic connection between people does not guarantee that any 

collaborative /er1mi11p, tole place. The important thing is to create a social activity 

through which learning can occur". 

I{ ·s ·;11 .h ·rs huv . idcmificd a number of factors and conditions necessary for effective 

.olluhorutivc learning. (Dillcnbourg & Schneider, J 995) outline the following thr 'c 
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categories of cond i tious: (l) G rou p .om posi lion, the age and levels of participants, the 

si1.c or the grollp, nud file: cliffcn.:11ce between 1roup members define the group 

composition factors. (2) Task features, the effects of collaboration vary according to 

the task Some tasks prevent the activation of the collaboration mechanisms, while 

other tasks are appropriated. (3) Communication media, the collaboration mechanisms 

may only work if the medium chosen for communications is adequate and supported. 

(Klemm & Snell, 1995) proposed the following four essentials formalisms for 

successful collaborative learning method. (I) Individual accountability ("I am 

responsible for my own learning", (2) Mutual support ("I am responsible for helping 

you learn too"), (3) Positive interdependence ("To win, we must win together as a 

team"), and finally (4) Team-building skills ("I will learn how to work as a good team 

member"). 

2.4 Collaborative knowledge construction systems 

During the last ten years, several technology-based environments of collaborative 

knowledge construction systems have been created (for example, CLARE, KIE, Web 

Knowledge Forum, and CoVis). Common to those environments is the provision of 

tools for the users for collaboratively producing and discussing knowledge. These 

systems posses the Iollowin r characrcristics: 

• Learning is collahorntivc knowledge construction 

• lntc untion oftechnology and pedagogy 

Tl1i11 s iction in particular reports on review of the collaborative knowledge 

construction systems namely, CLARU, KIE, Web Knowledge Forum, and o Vis. Tilt: 
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survey is conducted in order lo get ;_1 good understanding of the systems and to 

dctcnninc these systems :1 ·conl1ng lo Ilic theoretical aims they attempt to satisfy. The 

problem however, is llrnl these systems arc not always comparable. This is due to 

different uses of the computer parallel having different views on collaborative 

knowledge construction, goals and functions. 

The following paragraph is organized into four sections corresponding to four systems 

namely CLARE, KIE, Web Knowledge Forum and Co Vis. 

2.4.1 CLARE (Collaborative Learning and Research Environment) 

CLARE is a computer supported learning environments that facilitates "meaningful 

learning" through collaborative knowledge construct. CLARE, which stands for 

"Collaborative Learning and Research Environment", is a distributed learning 

environment that provides a semi-formal representation language called RESRA, an 

explicit process model called SECAI. CLARE is limited to academics, under the 

domain of scientific texts understanding. 

RESRA stands for "REpresentational Schema of Research Artifacts", is a semi­ 

structured knowledge representation language desiuncd specifically to facilitate 

collaborative learn in' from scientific artifact such ns research papers. RESRA was 

designed to support . distinct level of collaborative learning namely Summarization, 

Evaluation, Comparison, Argumentation and Integration. RESRA defines three 

distinct lyp ·s of' conceptual constructs: node primitives, link primitives and canonical 

torm. Nod· primitives represent discrete thematic features of the artifact, for instance 

cluiru, concepts, and theory. Nock primitives may also explicitly r present the 
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student's viewpoint i11 te1111s of critiques, questions, and suggestions. Link primitives 

describe relationships between rhcruatic f(;;1(ur ·.- represented by node primitives. For 

example, in a research paper, a claim is typically made with respect to a particular 

problem and must be supported by some evidence. In RESRA these relationships are 

expressed as 

"claim respond to problem" and "evidence ____ ,..,.. 

supports are link primitives. 

support claims", where responds to and ... 

The canonical form characterise typical artifact-level thematic structures as a directed 

graph of RESRA node and link primitives. Figure 2.1 provides a graphical illustration 

ofRESRA. 

Figure 2.1: Graphical illustration of RESRA. 
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SUCJ\1 stands for "Summarization, Fval11;1tion, Comparison, Argumentation, and 

l11kgratiQn") defines an explicit process model for collaborative learning from 

sci en ti fie text. Figure 2.2 shows how these activities arc related together to support 

collaborative knowledge construction. 

Scientific text Summartzanon 
& Evaluation 

~ornparlson 

,,..,- Argumentation 

Integration 

0 S1.J.1nm.~1~tl\( 1)()(!('\ 

0 Arg1,ul'M"Ol_•Iivt" 1 udo 

r~r•k •I 11nk• 
• • <>- l.oj! lc> I I o-.k, 

Sctenuftc text 

Figure 2.2: SECAI process model 

The outermost of concentric circles consists of various types of scientific artifacts and 

metaphorically, collaborative learning with SECAI process model pulls students from 

an external, isolated, and individual position inward toward an internal, integrated, 

and collaborative perspective on the scientific artifact. The first phase of SECAI 

process is known as exploration which itself consists or two kinds of activities: 

summarization and evaluation. During this phase, students derive a summary of 

persona I rcprcscnta tion or the scientific arti fact and evaluation of its content, both 

expressed in 1cr111s of RT•'.SRJ\. This phase is perform privately - students are not . 
allowed to sec what others are doing or have done. The second phase is the 

consolklatio« process, which consists of three activities: comparison, argumentation, 

and inlcgrntio11. During comparison, students evaluate the similarities and differences 
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between their representation xummary <111cJ those of other students. Comparison 

activities provide a lwsis for ;1rgi1mcntalion activities. Both comparison and 

argumcntruion activities leads to an improved understanding of the meaning of the 

artefact. The final step in the consolidation phase is integration, where students create 

explicit links between their individual representations summary to improve their 

collective coherence and consistency. 

CLARE is grounded on two theoretical tenets: Social constructionism (Berger & 

Luckman, 1996; K.D. Knorr-Centina, 1981) and assimilation theory of cognitive 

learning (Ausbel, 1963; Novak & Gowin, 1984). The former affirms the social nature 

of learning and the imperative of engaging students in the collaborative knowledge 

construction as apposed to merely information sharing. The la ucr is centered, around 

the fundamental assumptions of meaningful learning theory. The theory defines that 

learning as an ongoing proce~s ofrelating new knowledge to what the student already 

knows. The other theoritical foundation for RESRA is the theory of schema in 

cognitive psychology, which contends that human minds store and retrieve knowledge 

about the external world in terms of abstract chunks called schemas (Neil Stillings, 

Mark Feinstein, Jay Garfield, E.L. Rissland, D.D. Rosenbaum, S.E. Wiesler, & 

L.Baker-Ward, 1987) and that: schema plays in an essential role in selection, abstract 

interpretation and integration of information (.1.W. Alba & L. Hasher, 1983). 

CLARI\ has created a tool that supports students in creating summaries individually in 
. 

scnu-stru .rur 'd knowledge representational language called RESRA. RESRA has the 

l(>llowi11g lools: 
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• A11 organizational Looi lhat allows incremental, fine-grained representation and 

i11LL: u.uion of scicnlific arl ·f;icts. 

• A mapping tool that highlights essential thematic features and relationships 

within and across scientific text. 

• A communication tool and shared frame of reference that highlights 

similarities and differences between students' points of view 

• A tool for learning about the norms and conventions governing formal 

communication of scientific knowledge. 

2.4.2 KIE (Knowledge Integration Environment) 

The Knowledge Integration Environment (KIE) combines network resources and 

software with sound pedagogical principles to improve science learning. KI 12 

networking tools allow students to use scientific evidence in activities that foster 

knowledge integration. With the KIE, students use evidence from the Internet and 

tools such as an electronic notebook and on-line discussion tools to make 

collaborative decisions. 

KIE have partly developed their own theoretical framework from empirical studies, 

Scaffolded Knowledge Integration (SKJ) and partly Crom constructivist research on 

learning. Another approach that has influenced KIE, is one of looking at cognition as 

distributed across individuals. 

The Scaffolded Knowledge Integration Framework (SK.IF) is founded on principals 

fro1n cogni(ivc psychology, centered around meaningful learning. SKIF (Linn, Songer 

& l~y!on, in press) responds lo research showing that science courses confuse students 
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by contradicting "everyday" observations (Carey, 1985; diSessa, 1993; Resnick, 

1983; Vosniadou & Brewer, J 992). Rather than changing ideas, students respond to 

these contradictions by concluding. To support knowledge integration, science 

courses must help students reconcile scientific models and intuitive observations, and 

guide students to distinguish technical and colloquial usage of science vocabulary. To 

gain a robust and predictive understanding of science, the SK.IF emphasizes making 

connections between scientific concepts and relating these concepts to personally 

relevant situations and problems. The SK.IF helps students distinguish and connect 

their models of the scientific world. 

KIE is designed on the basis of the Scaffolded Knowledge Framework, which outlines 

a framework for integrating scientific understanding into general knowledge (Bell, 

Davis & Linn). The KIE curriculum consists of activities that ally themselves with the 

four components of Scaffolded Knowledge Integration Framework (Bell, Davis & 

Linn): 

1. Cognitive goals for science instrnction 

Students are encouraged to connect their models of the scientific world 

(scientific ideas) to personally relevant situations and problem besides 

engaged in testing, revising, and reformulating scientific ideas. 

11. Making thinking visible 

Emphasizes making alternative models accessible to student, where student 

benefit the process of comparing scientific explanations, models, or theories. 

This process takes place when two students debate about theories or when 

students read a debate between two natural scientists. 
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111. Encouraging lifelong lcurnin 1 

I .i fdo11g learning on the part of' students as they conduct their investigations 

ii nd critiques 0 r science. 

iv. Providing social support (Linn, 1995) 

Social supports during instruction so that student benefit from being actively 

involved in the classroom setting. 

With the KIE, students work collaboratively to answer scientific questions such as 

"How far does light go?" Students using KIE reflect on their own scientific ideas 

while considering new evidence from the Internet. Students must examine evidence 

critically, producing scientific explanations for real world phenomena. They learn 

how to create their own evidence related to a science topic and to design problem 

solutions based on scientific principles. Support tools allow students to externalise 

their ideas and thoughts as well as share those thoughts with others. 

KIE provide tools that support collaborative work from the Internet. The KIE 

software tools consist of several web tools, both commercially available tools and 

project-developed materials. 

Commercial components im:lode: 

• World Wille Web Browser provides an appropriate graphical interface for 

evidence on the Net 

• J ITM L editor, which allows students to create and edit multimedia documents 

for f he w ·I> 

Univ
ers

iti 
Mala

ya



• E-111Jil software, which a llows stud011t~ to send and receive electronic mail 

with other individual 

KIE also feat1ires the following project-developed software components 

• KIE tool palette, a constant interface component that affords navigation of the 

system components. 

• Netbook, a Net-oriented notebook that allows student groups to organize, 

analyze, and author evidence 

• Network Evidence Databases (NED), collections of scientific evidence 

• Speak.Easy, a multimedia discussion tool 

• Student Knowledge Integration Planner and Profiler (SKIPP), a teacher tool 

for administrating students activities. 

• Knowledge Integration Coach (KIC), which support student feedback during 

activities. 

2.4.3 Web Knowledge Forum 

Web Knowledge Forum is a second generation CSILE (Computer Supported 

Intentional Learning Environments) product designed to promote online 

communication for collaborative knowledge-building. The basic metaphor is that of a 

knowledge-building community based on how n scientific community is thought to 

function. It was named WcbCSTLE at the beginning and was changed to Web 

Knowledge Forum. The CSILE approach is based on a su?stantial body of theory and 

res .arc]: concerning how communities of experts build knowledge, which is centred 

1110111HI :l lines of' research (Scardarnalia, M., Berciter, C., Mel.can, R.S., Swallow, J., 

& Woodruff, E., 1989; Scardarnaliu, M. & Bereiter, C 1994): 
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1. lntontioual learning. 

Actively trying lo achicv ·a c:og11iliv<.: goal as distinct from simply trying to do 

well on school tasks or activities. 

11. The process of expertise 

The process aspect of expertise of mental resources that becomes available as 

a result of pattern learning and automaticity. Expertise can be thought of as 

process of progressive problem solving and advancement beyond present 

limits of competence. 

m. Restructuring school as knowledge-building communities 

Both intentional learning and the development of expertise require effort and 

social support. 

Extensive research has been done using the original knowledge-building environment. 

Results of CSILE use in classroom not only verified its effectiveness, but helped 

shaped subsequent revisions. The current versions, Web Knowledge Forum is the 

result of this research and of the overriding goal of teaching all students to be 

knowledge producers. 

Web Knowledge Forum is a collaborative database developed for the process of 

'Knowledge-building' - ddlning problems and hypothesizing, researching and 

collcctiu • information, analyzing and collaborating, In Web Knowledge Forum, 

students am expected to post questions, define their own learning goals, acquire and 

bt1ild 11 knowledge base, and collaborate with one another. Built in scaffolds 'cue' 

.-111d ·ids 1.o Ilic thinking strategics that characterise 'expert students' while the 

structure of the database with its communal views necessitates sharing of information. 

27 

Univ
ers

iti 
Mala

ya



Students contribute public notes, build-on lo others' ideas and 'reference' the work of 

peers. 

2.4.4 CoVis (Collaborative Visualization) 

Co Vis provides K-12 students with a learning environment quite different from the 

usual teaching of well-established facts. Through the use of advanced technologies the 

project attempts to transform science learning to better resemble the authentic practice 

of science, that is question-centered, collaborative practice. The project enables high 

school students to work in collaboration with remote students, teachers, and scientists. 

The students study atmospheric and environmental sciences through inquiry-based 

activities. They have access to the same research tools and data sets used by leading­ 

edge scientists, but the tools are specially modified to be appropriate to a learning 

environment. 

The concept of "communities of practice" is one of the central theoretical constructs 

that the CoVis project was designed to explore, and thus it had a strong influence on 

the pedagogical and technological designs. The CoVis project views the essence of 

"communities of practice" to be groups of people who share similar goals and 

interests. In pursuit of these goals and interests, they employ common practices, work 

with the same tools and express themselves in a common language and through this 

con111H)JJ activity they come to hold similar beliefs and value systems. In the 

classroom, this takes the form of what (Collins, A., Brown, J. S., & Newman, S. E., 

I <>W) called cognitive apprenticeship, with students guided both by their teachers and 

by r .morc mentors, to (hink about science as scientists do. 

Univ
ers

iti 
Mala

ya



Students conduct a11 investigation lo gilin knowledge about some natural phenomena 

including topics in meteorology and climatology usin 'modified versions of scientific 

visualizntion that arc appropriate to a learning environment. Students have access to 

the same research tools and data sets used by real scientists in the field. Students can 

manipulate data, generate questions, develop plans for identifying and exploring data 

as well as create artifacts to demonstrate their findings. Throughout the entire process, 

students can collaborate and communicate with each other and with scientists to share 

concepts and viewpoints and to post questions. 

The CoVis software includes visualization tools for open-ended scientific 

investigations and communication and collaboration tools for both synchronous and 

asynchronous collaboration. Visualization tools provide for active, open-ended 

exploration that characterize constructivist learning and enable students to participate 

in authentic scientific practice. Asynchronous collaboration is supplied both by 

conversational communication application like e-mail and newsgroup discussion and 

by a novel groupware application called collaborative notebook. Collaborative 

notebook provides mechanisms for recording activities storing artefacts and sharing 

the working process with others. Coupled with the scientific visualization tools and 

other Internet investigations tools provided by the o \I is project, the ollaborative 

notebook supports the social process of constructing knowledge. Synchronous 

collaboration is supported both by video conferencing coupled with remote screen 

sharing. 

Tahlc 2.1: Summarises lour collaborative knowledge construction systems: CLARE, 

KW, Wei> Knowledge Forum, and CoVis 
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2.5 Collaburarive kuowlcd~c co11slructio11 process model 

Table 2.1 has shown Ilia! only Cl.AHi~ provides an explicit process model named 

Sl,'.CAI lhat specifically controls the process of collaborative learning from scientific 

text understandings. KIE on the contrary has developed the curriculum activities that 

foster knowledge integration. However, Web Knowledge Forum and Co Vis argue that 

the availability of tools in a computational environment is enough to motivate or to 

induce collaborative knowledge construction. (Wan, 1994) contends that software 

systems must provide users with structural and process-level guidance on how to 

collaboratively constrnct knowledge. Countless hours of searching the journals, 

conference papers and Internet revealed that not many process models for 

collaborative knowledge construction are being developed. Stahl's collaborative 

knowledge-building model is the only generic process model available to date, which 

provides stmctured process-level that foster collaborative knowledge constmction. 

The following paragraph particularly describes Stahl's collaborative knowledge­ 

building model in detail. 

2.5.1 Stahl's collaborative knowledge-building model 

Stahl's model has been formulated in the year 2000. (Stahl, 2000) describes a model 

of collaborative knowledge-building corresponding to multiple distinguishable phases 

that constitute a cycle of personal and social knowledge. Stahl also outlines as to how 

the computer cnn be used to scaffold every phases of the knowledge-building process. 

Figure 2.3 shows the Stahl's model. The arrows represent transformation processes 

while r .ctanglcs represent the product of these processes . 
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Figure 2.3: Stahl's model 

In the first phase, the computer can be used to articulate personal belief into 

statement. This can be done with a text editor or simple word processor. In second 

and third phase, the public statements by one person who articulate his/her personal 

belief in words confront those of other people's public statements. Computational 

representation of perspectives can be used to represent these from various individual 

and allows for easy comparison of them. The forth phase concerns the discovery of 

discrepancy among . ideas or perspectives. In this phase, the students exchange 

op11110ns, ask questions and discuss their perspectives among themselves. The 

discussion forum is a minimal instance of this. Fifth, the computer can be used to 

structure Ilic discussion and formalized it in a representation of the argumentation 

graph. During the sixth and seventh phase, the students further clarify the meaning of 

uuportan! term used in various competing claims. This leads to a shared 

1111derslandi11g thus forming a group glossary. Computer support can be used to 

rcpr ·sent the glossary discussion. In the eighth phase, the students are negotiating or 
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constructing knowledge and try lo compromise among themselves. This can be done 

with a computer support or 110 ioualion Tile tenth phase concerns formalize and 

objectify of this new knowledge. While it must have already been expressed explicitly 

at least in written language, it can now be presented in another symbolic form, for 

instance, conference presentations, journals, article and books. This leads to the final 

phase in which the representations of the new shared knowledge in publications and 

other cultural artifacts are themselves accepted as part of the established paradigm. In 

every step of the process, there is an important knowledge created for the future 

process of social knowledge-building. Stahl maintains that unlike traditional storage 

of discussions like chatrooms or newsgroups, the process at every step should be 

captured, stored and made available to all future users of the system. 

In summary, Stahl's model of model serves as a generic model for the design of 

collaborative knowledge construction learning environment and can be used as a basis 

for providing computer support tools to complete the collaborative knowledge 

construction loop. In contrast, any computer support tools under the domain of 

scientific texts understanding could possibly be built based on SECAI conceptual 

model. Stahl's model so therefore is the main focus for this research. 

2.6 Summary of the phases of Stahl's model against the collaborative 

knowledge cousrructiun systems: CLARE, Kl E, Web Knowledge Forum, and 

Co Vis. 

This section summartzcs the phases or Stahl's model against the collaborative 

knowledge construction systems: CLARE, KJE, Web Knowledge Forum, and Co Vis. 
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The purpose or this section is to determine: 

I. The applicability or Stahl'.' model to existing collaborative knowledge 

coustruction systems: CLARE, KfE, Web Knowledge forum, and Co Vis. 

2. The extent to which Stahl's model foster collaborative knowledge construction 

CLARE 

In CLARE, students use the mappmg tool to derive a summary of personal 

representation of the scientific artifact, expressed in RESRA. In the next stage, using 

the communication tool and the shared frame of reference tool students evaluate the 

similarities and differences between their representations and those of other students. 

Comparison activities provide a basis for argumentation. Students argue with one 

another over representation, which leads to an improved understanding or tile 

meaning of the artifact. Importantly, it reveals other students' perspectives on the 

artifact. Finally, the formalization of the understandings is integrated, where students 

create explicit links between their individual representations to improve their 

collective coherence and consistency. The use of organizational tool allows for 

incremental, fine-grained representation and integration of scientific artefacts. In 

addition, CLARE provides the tool for learning about the norms and conventions 

governing formal communication of scientific knowledge. 

KIE 

As part of' the KIE pilot study, students engaged in the "How far does light go?" 

Students begin the activity by stating their personal position on how far light goes. 

Theo I hey r ·view evidence on the Internet using the web browser tool and determine 

whether caoh piece supports, contradicts, or is irrelevant to their position. Students 
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next engage i11 a brainstorming activity lo create pieces of evidence using the Netbook 

tool to bolster their arg11ment by pulling Irorn experiences in their own lives. Using 

the I ITMI, editor tool, students can make the evidence they create available to all 

class members over the Internet. In addition, the SpeakEasy tool allows students to 

conduct structured conversations about their scientific ideas over the Internet. The 

students then synthesize the evidence and formulate a scientific argument. The NED 

tool facilitates the students to collect scientific evidence, organized by topic and 

activity. Next, the team of students present their arguments in a classroom discussion 

and respond to questions from the other students and the teacher. Finally, the team of 

students reflect upon issues that came up during the activity and once again state their 

position on how far light goes. The KlC tool is an onlinc guidance system, which 

provides supporting prompts and feedback as students work on their activities. 

Web Knowledge Forum 

Web Knowledge Forum provides HTML editor that allows articulation of public 

statements to represent their ideas. Students may contribute public notes and build-on 

to others 'ideas' to indicate their rationale or perspectives. The ongoing practice of 

knowledge constructions process helps students to clarify the meanings and come to a 

shared understanding. There is little evidence that students argue with one another 

over the production or shared knowledge although they help one another in the 

process to couvcrg • on a shared understanding. The formalization of the 

understanding arc manifested as communal views and stored permanently on the 

'collaborative database, for all to see. or particular importance is the 'collaborative 

databnsc.' to which students submit ideas, share information and post public notes. 
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Co Vis 

111 CoVis, students use the email and newsgroup Lo make public statement and also 

listen to others statements. Students create artifacts based on their personal 

understanding, which are also their personal statements. Using the Co Vis visualiser, 

students had the opportunity to create their own artifacts to generate and demonstrate 

findings. Both the visualisation process and the visualization themselves become the 

topic of a scientific dialogue. For example, students conduct an investigation to gain 

new knowledge about some natural phenomena, for example weather predictions. 

Students use the weather visualiser to create weather maps and satellite images of the 

current weather. Working from this visualization, they attempted to project forward 

forty-eight hours using their limited understanding of meteorology to make 

predictions. Their predictions could be expressed in the form of weather maps that 

they drew themselves. Once students groups had entered their predictions, and the 

rationale for them, they were able to view the predictions of the other groups and to 

argue for or against competing forecasts. Together they come to a shared 

understanding of a scientific concepts formalized this and created a private journal or 

a shared project notebook as a cultural artifact. The final product was then integrated 

with their personal comprehension of the practice of science and hopefully to be used 

in another collaborative knowledge construction process later. 

Table 2.2 summarizes phases or Stahl's model against the collaborative knowledge 

construction system: CL/\RE, KIE, Knowledge Forum and Co Vis 
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Table 2.2: Summary of the phases of Stahl's model against the collaborative 

knowledge cousrrucfiou systems 

WEB 
Pl IASF OF STAI !L'S MODEL CLARE KIE KNOWLEDGE COVIS PORUM 

I Articulate in words ,/ ,/ ,/ ,/ 

2 Public statements ,/ ,/ ,/ ,/ 

3 Other people's public statements ,/ ,/ ,/ ,/ 

4 Discussed alternatives ,/ ,/ ,/ 

5 Argumentation and rationale ,/ ,/ ,/ 

6 Clarify meanings ,/ ,/ ,/ 

7 Shared understanding ,/ ,/ ,/ 

8 Negotiate perspectives 
9 Collaborative knowledge 
10 Formalize and objectify ,/ ,/ ,/ ,/ 

11 Cultural artifacts and ,/ ,/ 
representations 

Table 2.2 shows that Stahl's model is largely applicable to many collaborative 

knowledge construction learning environments today although most do not provide 

tools to support all phases of collaborative knowledge construction process. Stahl's 

model is simply appropriate process model available to date that foster collaborative 

knowledge construction. Table 2.2 also shows that CLARE and KIE fail to provide 

support for closing collaborative knowledge construction loop focusing as much on 

ending up with one collaborative piece of work. The important steps in the social 

knowledge construction process must be completed to produce learning (Stahl, 2000). 

Besides, these systems fail to provide explicit mechanisms for capturing knowledge at 

the different stages in the collaborative knowledge construction process. Stahl 

maintains that. each step or the process has knowledge, which should be captured, 

stored and available to nil future users (Stahl, 2000). In light of the above survey, it is 

decided lo augment collaborative knowledge construction learning environment to 

prov id' complete range of tools per Stahl's loop as well as to provide mechanisms for 

.apturin]; knowledge for each or these stages. 
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2.7 S11111111ary 

Chapter 2 reviewed 011 learning theories tl1al particularly relevant to the design of 

collaborative knowledge construction learning environment. It also reviewed the 

major collaborative knowledge construction systems and models. The synthesized 

findings of the reviewed literature then form the crux of the research approach: 

1. A process model to guide students through the collaborative knowledge 

construction process. 

2. A collaborative knowledge construction learning environment to support the 

process model. 

The detail descriptions of each component are pointed out in Chapter 3. In the 

next chapter, Stahl's generic model is used as a basis for formulating the proposed 

process model, named COKC. 
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Chapter 3 

COl(C and I(C-Spacc 

Chapter 3 presents the detailed description of the COKC process model. The COKC 

process model presented provides a framework for the design and development of a 

collaborative knowledge construction learning environment called the KC-Space. 

This chapter also describes the usage scenario for working with the KC-Space. 

Chapter 3 concludes with a comparison discussion of KC-Space with other 

collaborative knowledge construction systems. 

3.1 The design process model 

The process model is founded on three main theories of learning namely cognitive 

constructivism, social constructivism, and collaborative learning. Cognitive 

constructivism is promoted by presenting students with tools to help them express 

beliefs, presents what they know to others and reflect upon them, interpret and 

organize their personal knowledge throughout collaborative knowledge construction 

process. Contrary, social constructivism is encouraged by providing convenient 

medium for social process of interaction with ideas from multiple perspectives, 

presenting students with ways to argue and critique each other's perspective, 

focilitati11) .xchangc or ideas through extensive discussion, clarifying any 

disagreement and approaching consensus through social negotiation of meaning. The 
. 

cognitive constructivism and social constructivism principles are based on the same 

a.·s11111ptions as collaborative learning. Collaborative learning is supported by 

collaborative and communicative tools, which encourage group discussions and 

Univ
ers

iti 
Mala

ya



knowledge sharing. Specifically, the dL:sii..;n process model is formulated based on 

Stahl's generic model or coilaborativ · knowledge-building, Stahl's model is rather a 

complex process to study and support, thus there arc significant difficulties in 

implementing and successfully deploying computer supports as per Stahl's 

knowledge-building theory. Instead, based on the analysis of Stahl's theory, the 

interpretation of the approach to phases of collaborative knowledge construction is 

concluded and the computer support tools to scaffold each of the phases is then 

scrutinised. Table 3.1 summarises the analysis of Stahl's model, which satisfies the 

characteristics exhibited by three main theories of learning: cognitive constructivism, 

social constructivism, and collaborative learning. Together they present the basis for 

the design process model, named COKC. The detail descriptions of the tools are 

pointed out in section 3.3. 

Table 3.1: Analysis summaries of Stahl's model 

PROPOSED COGNITIVE SOCIAL COLLABORATIVE PROPOSED 
PHASES CONSTRUCTIVISM CONSTRUCTIVISM LEARNING TOOLS 

lndi vidual students Personal 

Articulation articulate their ideas Prepares students for notebook, 
to a topic or issue into collaboration Articulation 
personal perspectives editor 

' Students explore and 

Comparison Provide a basis for compare their Comparator argumentation personal perspectives 
with those of others 
Students take part in 

Promote collaborative argumentation Argumentation Argumentation exchange of ideas discussion by discussion map responding to critics 
of each other ideas 

1,c;1d 10 sh11red 

Clarificatiou undcrsmnding of the lari fic.uion of the Clarification 
lll(':111ing of the issue meaning of terms discussion map 
under discussion 

Co-construction of 

Shnrcd knowledge each other's Negotiation Ncgo1i;11io11 perspective or constructed generates solution to discussion map 

reach consensus. 
The cstablisluncnt of Relating, aggregating 
r,roup perspectives and abstracting 
provides ii basis for Learning outcomes in negotiated shared Integration 

l11IL'j'.l'll!io11 individuul student . to term or group knowledge into a discussion 111ap, 
l>uild 011 this pcrspccti vcs structured, well- Reflective editor 
knowledge within intcgrutcd group 
their own perspectives pcrspccti vcs 
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3.2 COKC (Collaborative Knowledge Construction) process model 

The: COKC process model enables sludcnls to articulate ideas, to compare them with 

others, lo argue and critique each other's perspective, to clarify any disagreement or 

misunderstanding, to negotiate and to integrate other people's ideas with their own. 

To achieve these goals, COKC process model defines six phases of collaborative 

knowledge construction process, namely Articulation, Comparison, Argumentation, 

Clarification, Negotiation and Integration as shown in Figure 3 .1. Each phase of the 

COKC process model provides specific collaborative tools to assist students with their 

activities. The COKC process model and the proposed tools will become the basis for 

the development of a collaborative knowledge construction learning environment, 

named KC-Space. The detail descriptions of the KC-Space arc pointed out later in 

section 3.3 

The COKC process model integrates individual and multiple distinguishable social 

aspects of collaborative knowledge construction process. Individual constructions of 

knowledge are derived from interactions of the students with the social environment. 

The individual experience, current mental structures and belief will directly influence 

the way that the student will 'construct' his or lier new knowledge. The idea is that, 

personal belief is formulated and articulated in words and this perspective is then 

taken up in a social setting that. may lead through collaborative discourse toward 

shared knowledge, The result of social process is a group perspective hence group 

knowledge. Group knowledge then form a basis for individual student to build on this 

newly consrructcd knowledge within their own perspectives consequently enters into 

011 •'s personal understanding thus shaping it with ways of thinking. Figure 3.1 depicts 

iii· COKC process 1110<.kl. 

Univ
ers

iti 
Mala

ya



1\r1i~111!10o11 !\1:.;nn<il l>clicfj 

'--:-;rt-i1-;11-l:i-lc-·d-i1-1t<_l_l''_'"~-'J)-cc-t-iv-~y_, ... ~ 

Compar'lson Individually made 
perspectives confront those of 
other people's perspectives. 

\ Argumentation These perspectives thereby 
articulated into more extensive discussion, 
which consists of arguments of each other's 
position. 

................. 

. 
···············• 

Social 
context 

\ Clarification Clarifying of the 
meaning of terms 

~ 

An individual can 

Individual 
context \ Negotiation Negotiate 

perspectives and generate 
solution to reach consensus. 

consideration this 
collaborative 
knowledge within 
their personal 
understanding or 
start to critique it 
and start the cycle 
over. 

take into 

...... :. , 

················· 

\ Integration The accumulation 
of negotiated shared knowledge 
results in the establishment ola 
structured, well-integrated group 
perspective. 

Figure 3.1: Graphical representation of COKC process model 

Sections 3.2.1 - 3.2.6 provides a brief description of each phase and the specific 

collaborative tools, which assist students with the activities. 

3.2.1 Articulation Phase 

Articulation phase is performed individually and independently. An essential 

cognitive mechanism of this phase is the articulation process, which is made possible 

by individual students who construct their deeply rooted beliefs and conceptions of a 

particular issue. Over time their ideas about what "issue" means become part of the 

common knowledge through social interaction, discussion, and negotiation. 
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3.2.2 Comparison Phase 

Student» proceed in the rnanncr or comparing their individually made perspectives. 

By comparing their differed perspectives, one can discern the similarities and 

differences in viewpoint held by individual students, the process of which, particular 

conceptual perspectives of the group of students are made visible, which in tum which 

lead to conflicts, and issues that need to be discussed. 

3.2.3 Argumentation Phase 

Students take part in an argumentation process by responding to critics of each other's 

position either by arguments to-support or arguments to-object position. 

Argumentation in the decision-making process shape individual cognitive 

development and encourage collaborative exchange of ideas. 

3.2.4 Clarification Phase 

The establishment of shared understanding is one of the significant requirements for 

collaborative knowledge construction. This can be achieved by elucidating the 

discrepancies in interpretation and terminologies in various competing claims and 

positions. The clarification of discussion can be made explicit by how individual 

students understand the terms they use. Perhaps as importantly it reveals how other 

students' interpretation of issue under discussion d iffcrs. The discussion results in 

;roup glossary of the agreed upon definition of important terms and leads to an 

improved understanding of the meaning of the issue being discussed. 
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3.2.5 Ncgofo1tio11 Phase 

The mos! dcl icatc stage or co I la born ti vc know led re construction is negotiation. 

Negotiation is of' fundamental importance in helping multiple perspectives to 

converge on shared knowledge. Students share a focus on the same issue and 

negotiate on one another's perspectives. On the event of any incomplete, disagreeing, 

opposed or disbelieved perspectives, the students clarify these perspectives and 

critically evaluate (its strength and its relevance) until a common answer, solution or 

conceptual understanding arises. It is crucial for this stage of learning that tasks 

require discussion and contribution from all group members. If the negotiation of the 

diverse perspectives manages to achieve a common consensus, then such a result is 

accepted as knowledge. 

3.2.6 Integration Phase 

The final phase of the collaborative knowledge construction process requires explicit 

mechanisms of knowledge integration. In this process, the accumulation and 

integration of negotiated shared knowledge results in the establishment of a group 

perspective of the same construct. Students collaboratively create article that reflects 

the group's integrated view and ultimately integrate them into a coherent whole thus 

ending up with one collaborative piece of work. Univ
ers
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3.3 KC-Space (K11owlcdgc Cousrruction Space) learning environment 

Know ledge Co11sl rucl ion Space a i111 s to prov idc a work space for students to articulate 

their ideas, to discuss ideas with others, to differentiate their own perspectives and 

adopt ideas those of other people, clarify disagreement, negotiate mutual 

understandings and formulate knowledge into tangible group product. Knowledge 

Construction Space provides the following functions: 

• Facilitates the process of articulating ideas and provides an entry and storage 

location for students throughout the collaborative knowledge construction 

process. 

• Providing the ability to view and contrast alternative perspectives and adapt 

ideas from a group of students. 

• Supporting explicit representation of discussions and thread, which allow 

individual differences and similarities in viewpoint to be highlighted, 

compared, and contrasted. 

• Providing the facility like construction of a group glossary and searchable 

group glossary. 

• Providing extensive support for collecting, revising, organizing, and relating 

ideas as part of the collaborative knowledge construction. 

• Providing access to shared repository as well as supporting students working 

in small groups to construct articles to be shared with others Univ
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3.3. l Personal Notebook 

The Persona I Notebook foci! i la tc: · I lie process or articulating ideas and provides an 

entry and storage location for students throughout the collaborative knowledge 

construction process. 

Students can note their responses, expand and edit what they had written earlier in a 

plain text or HTML format. The HTML option enables students to include links to 

Internet sites, display images or format their messages (fonts, colours) using 

conventional html tags. Students can also make multiple copies or links (virtual 

copies) from notes in a shared repository to their notebook. Besides, students are able 

to include additional documents such as links to other resources on the WWW or 

record graphic, sound, video and animation within their notebooks. 

The Personal Notebook has a fairly strong search function which accepts a search 

strings that matches and allows for the bringing together of notes of interest to the 

searcher. Moreover, the notebook has the best features for uploading files of arbitrary 

type (Word, Rich Text Format). 

3.3.2 Articulation Editor 

The Articulation Editor facilitates stud .nrs to post their perspective of a given issue 

by composing notes in l lTML format. Students may include links in their notes that 

refer to hypertext information on the Internet or images and sounds files to their notes. 
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3.3.3 Com para tur 

Comparator contains 1lirc;1dcd notes or students' perspectives from a shared 

repository. The space provides ability to view and contrast others contribution of 

perspectives held by the group of students. 

3.3.4 Argumentation Discussion Map 

The Argumentation Discussion Map allows explicit representation of discussions and 

threads, which allow students to reflect and compare alternate viewpoints and its 

associated arguments. 

The map uses the concepts of issues, positions, arguments, elaborations, questions and 

answers to organize the argumentation discourse. The argumentation structure 

provides a view on the messages that substantially facilitates the retrieval of 

contributions to the discussion. The Argumentation Discussion Map is a 

computational representation of a 'tree' of divergent opinion, which evolves from user 

interactions during argumentation phase of collaborative knowledge construction 

process. The 'tree' shows the relationship between the response and the origin of 

thread. Users can respond to an existing thread by retrieving contributions submitted 

by other parties and add their positions and arguments. These contributions may 

include additional documents such as links to other resources 011 the WWW, images, 

and sounds files. The thread thus appears within the 'tree' structure and descendents 

or any node arc responses to that thread. 
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Table 3.2: A s11111111ary of arg11111c11tation discussion map node type 

NQl)li TYl'li I )I '.SCI{ 11'1'1 ON ASSOCIATED SYMBOL --- - - 
~ lssuc l~:1cli issue can have many Positions 

One could place their position of a particular issue 
Position which in turn is substantial in an argument to support A ,,,. 

' or object 
Agreement Argument to-support ~ 
Disagreement Argument to-object (4( 

Elaboration Respond to an existing comment where some evidence l.+ is described 
Question Contribute question to a comment made @ 
Answer Answer to a question that are raised G 

~ Issue 
A 

~~Position I 

~ Agreement 

L_ l.+ Elaboration 

~ o· If rsagrccmcnt 

·' r, Position 2 

@Question 

~ GAnswer 

Figure 3.2: Graphical representation of typical argumentation discussion map 

3.3.5 Clarification Discussion Map 

The Clarification Discussion Map provides an easy way for a group to communicate 

and compare their alternate terminologies and its associated meaning during the 

process of constructing glossary. The Clarification Discussion Map structure can be 

made explicit in a representation or graphical map. Sec table 3.3 for the summary of 

Clarification Discussion Map node type. Students can respond to term posted by one 

another, argue for or against another, provide citation to an existing term or perhaps 

ncgotintc the term used by clarifying the differences in interpretation and 

tcrminolo tics or various competing claims and positions. 
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The Group Glossary IS a collection or agreed upon definition of important term that 

has been constructed for use as part or col laborativc knowledge construction process. 

The Group Glossary provides facilities like searchable Group Glossary of the group 

knowledge contents. 

Table 3.3: A summary of clarification discussion map node type 

NODE TYPE DESCRIPTION ASSOCIATED SYMBOL 
Term Terminologies m 
Quote Provide citation to an existing term I=!+ 
Agreement Argument to-support ~~~ 
Disagreement Argument to-object f;.{r 

Claimed definition Claimed definition of term in various competing .. 
claims and position 

Decision Locked term ~J 
Question Contribute question to a comment made v.) 
Answer Answer to a question that arc raised G 

~ Issue 

""' Claimed definition 

J __ ~ Disagreement 

, L__~Cite F Locked term 

""' Claimed definition 

L_ @Question 

Figure 3.3: Graphical representation of typical clarification discussion map 

3.3.6 Negotiation Discussion Map 

Negotiation Discussion Map provides extensive support for revising and organizing 

'Argurucutaticn Discussion Notes' as part of the negotiation process. It allows 

sl udcurs lo: 
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Summarise, annotate, and rephrase 'J\r iumcntation Discussion Notes' as part 

of I he ncgol ia tion process. 

2. Read the 'Knowledge Negotiation Note' and rate it strength and relevance 

along specific measurement (high, medium, or low). 

3. Negotiate with group members to determine pieces of notes that should be 

accepted and promoted to represent their collaborative product. 

Table 3.4: A summary of negotiation discussion map node type 

NODE TYPE DESCRIPTION ASSOCIATED SYMBOL 
Issue Issue ~ 
Knowledge Contribute Knowledge Negotiation Note \j'. Negotiation Note 
Agreement Argument to-support ~~ 
Disagreement Argument to-object (il(f 
Elaboration Respond to an existing comment where some l+ evidence is described 
Question Contribute question to a comment made @ 
Answer Answer to a question that are raised G 

~ Issue 

,__ _ __,,\(}. Knowledge Negotiation Note 

&i Agreement 
L_ ~ Disagreement 

r Knowledge Negotiation Note 

@Answer 
L_cy Question 

Figure 3.4: Graphical rcprcscntarion of typical negotiation discussion map 
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3.3.7 l11tcgratio11 Discussiou M;1p 

The Integration Discussion Map Iacilitatcs students working collaboratively in small 

iroups to create article that reflects the group's integrated view of the knowledge 

construct. 

Table 3.5: A summary of integration discussion map node type 

NODE TYPE DESCRIPTION ASSOCIATED SYMBOL 
Issue Issue ~I 
Contribution of Contribute element for group reflective article 

~ element 
Agreement Argument to-support {~ 

Disagreement Argument to-object ~( 
Elaboration Respond to an existing comment where some ... evidence is described 
Question Contribute question to a comment made V) 
Answer Answer to a question that arc raised G 

~ Issue 

~Element of Article 

L ~Agreement 

. L_ "+Elaboration 

~Element of Article 

e Question 
L_D)A '~ nswer 

Figure 3.5: Graphical representation of typical inlcg1·a1iou discussion map 
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3.3.8 Reflective li:ditor 

The reflective cd itor provides I lie ability lo retrieve the group contribution of elements 

ofthe article, edit, and add graphics to the group reflective article. 

3.4 KC-Space usage scenarios 

Figure 3.6 presents the usage scenarios for working with the KC-Space. It consists of 

two spaces of which the Private Space and the Shared Space. 

1. The private space of individual context contains private notes, personal 

annotations, and provides an entry and storage location for students 

throughout the collaborative knowledge construction process. 

2. The shared space of social context provides group discussion such as 

clarification discussion and negotiation discussion. 

The diagram also presents six important phases of collaborative knowledge 

construction process, namely Articulation phase, Comparison phase, Argumentation 

phase, Clarification phase, Negotiation phase and Integration phase. The convention 

in the diagram is that the block arrow ({'V represents the transition processes 

corresponding to activities involved in an individual context. The line arrow --i> 

represents the transition processes from Articulation phase of individual context 

through various phases in social context: Comparison phase, Argumentation phase, 

Clarification phase, Negotiation phase and lntcgr.uion phase 
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Figure 3.6: Graphical rcprcscutarion of KC-Space usage scenarios 
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Arriculntiou phase 

Firstly, the articulation editor tool and personal notebook tool can be used to articulate 

personal belief's into personal perspective. This perspective is then taken up into a 

social setting. 

Comparison phase 

Secondly, the individual made perspective is then compared with other students' 

perspectives. This phase involve the discovery of discrepancy among ideas and 

perspectives. The comparator tool can be used to accomplish this task. 

Argumentation phase 

Thirdly, students take part m an argumentation discussion. The argumentation 

discussion map tool can be used to capture the discussion allowing students to sec all 

the different perspectives and respond to critics either by arguments to-support or 

argument to-object position. During the argumentation phase, the students exchange 

ideas, ask and answer questions, and provide description about the topic of their 

discussion. Besides, this phase concerns the discovery of different terminologies used 

in various competing claims and positions. 

Clarification phase 

Fourth, students take part in clarification process dealing with different terminologies 

of' the same construct to further clarify the topic of discussion. The clarification 

process produced a group glossary of agreed upon definition of term. The clarification 

discussion map tool can be used to achieve this task. 
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Negotiation phase 

Filth, students collaboratively l!g11rc 011l the topic or discussion, negotiate 

perspectives and generate solution to reach consensus thus forming a negotiated 

shared knowledge. The negotiation discussion map tool can be used to capture the 

negotiation discussion. 

Integration phase 

Sixth, the accumulation and integration of negotiated shared knowledge result in the 

establishment of group perspective of the same construct hence group knowledge. 

During this phase, students collaboratively create article, which reflects the group 

integrated view. This can be clone with the integration discussion map tool and the use 

of reflective editor tool 

The product of integration phase form a basis for individual student to build on this 

group knowledge within their own perspectives and consequently enters into their 

personal understanding thus shaping it with their ways of thinking. 

3.5 Comparison of KC-Space with other collaborative knowledge 

construction systems 

Firstly, this section describes KC-Space ns it applies to Stahl's model in completion 

(sec Chapter 2, section 2.5). Next it concludes with a discussion of the comparison 

between KC-Space with other collaborative knowledge construction systems as 

described in Chapter 2, section 2.G. 
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KC-Space 

First, the articulation editor tool and personal notebook tool can be used to accomplish 

Urn generation of one's perspectives. Second, students compare perspectives and 

adopt others ideas. The comparator tool can be used to accomplish this task. Third, 

students take these ideas and 'argue' back and forth on the issue being investigated. 

This process can be captured by some kind of argumentation visualization tool that is 

the argumentation discussion map tool. Forth, students come to a shared 

understanding and create a group glossary. This can be done with the clarification 

discussion map tool. The tool provides an easy way for students to communicate and 

compare the various terminologies and its associated meaning in the process of 

constructing group glossary. The fifth phase leads to negotiation. The computer can 

be used to map the negotiation discussion. The negotiation discussion map tool 

provides extensive support for students to collaboratively figure out the issues, 

negotiate perspectives and generate solution to reach consensus. Lastly, the 

knowledge is consolidated (through the integration discussion map tool and use of 

reflective editor tool) into a cultural artifact. The tool enables students to 

collaboratively create article, which reflects the group integrated view. 

Table 3.6 includes KC-Space within the listed phases of Stahl's model. 
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Table 3.6: Comparison of KC-Space with other collaborative knowledge 

couxtructiou systems 
~ ---"";;~";;.=- ,~ ~"""""""" WED 

Pl 11\SE OF ST!\llL'S MODl~L CLARE KIE KNOWLEDGE COVIS KC-SPACE 
FORUM 

I Articulate in words .,/ .,/ .,/ .,/ ./ 
2 Public statements .,/ .,/ .,/ .,/ ./ 
3 Other people's public statements .,/ .,/ .,/ .,/ ./ 
4 Discussed alternatives .,/ .,/ .,/ ,/ 

5 Argumentation and rationale .,/ .,/ .,/ ./ 
6 Clarify meanings .,/ ./ ./ .,/ ! 

7 Shared understanding ./ ./ .,/ ' ./ 
8 Negotiate perspectives ./ 
9 Collaborative knowledge ./ 
10 Formalize and objectify .,/ ./ ./ .,/ ./ 
11 Cultural artifacts and representations ./ ./ ./ 

In conclusion, it is clear that KC-Space outperformed the existing collaborative 

knowledge construction systems. It is clear that KC-Space has covered all the 

important phases per Stahl's theory and provides complete range of tools for closing 

the collaborative knowledge construction loop focusing as much on ending up with 

one collaborative piece of work. Besides, KC-Space has provides explicit mechanisms 

for capturing knowledge at the different stages in the collaborative knowledge 

construction process. 
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3.6 Summary 

This chapter discusses the COK ' process model in support of collaborative 

knowledge construction process. COKC process model enable students to construct 

and integrate their knowledge through both individual and social context. Specific 

collaborative tools for each phase of COKC process model are identified to assist 

students in the collaborative knowledge construction activities. The COKC process 

model presented provides a framework for the design and development of a 

collaborative knowledge construction learning environment called the KC-Space. 

Then, this chapter provides the description of the KC-Space that integrates the COKC 

process model. The usage scenario for working with the KC-Space is presented next. 

This chapter concludes with a comparison discussion of KC-Space with other 

collaborative knowledge construction systems. 
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Chapter 4 

J(C-Space Analysis and Design 

This chapter presents the analysis and design of KC-Space. In the analysis section, 

both the functional and non-functional requirements are identified. The object­ 

oriented analysis is also addressed. In the design section, the architecture of KC­ 

Space, and object-oriented design are presented. 

4.1 KC-Space analysis 

4.1.1 Requirement analysis 

There are two main concerns for KC-Space requirements: functional and non­ 

functional requirements. Functional requirements describe the functionality of KC­ 

Space along the proposed model. Whereas non-functional requirements describe other 

aspects of usability, efficiency and other run time properties. 

KC-Space functional requirements 

The functional requirements are stated based on specified COKC process model. This 

process has six phases where the functiooality or the tool differs from one phase to 

another phase. It supports two different roles (the participants and the problem 

owner), each with its different responsibilities. 

There arc some common requirements that span the different phases for the whole 

learn. These arc: 
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1. Team members and Problem Owner should be allowed to participate in every 

group discussion (except for Problem Owner who is being restricted to 

participate in Integration group discussion). 

2. Team members should be allowed to load any previous notes from the group 

discussion map. 

3. Team members should be allowed to view supporting documents and get 

access to specified URL on the Internet. 

4. Team members should be allowed to make a virtual copy of notes selected to 

Personal Notebook. 

5. Team members should be allowed to quote note from previous contribution to 

discussion. 

Other requirements vary from one phase to another. They are presented along the 

COKC process model as follows: 

Articulation Phase 

Participants 

1. View statement of issue 

KC-Space should be able to display tile Statemen! of issue Window for participants to 

view. The window should display rho Statement of issue with its attachment of 

supporting document (for example Word, PDF document) and specified URL 

attached to it (if any) Besides it has the navigational links in which the participants 

can select upon. Links include Post Position pertaining to the Statement of issue at 

hand and Copy options to make a virtual copy of the Statement of issue to Personal 
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Notebook. The supporting document and other resources from external link should be 

viewed in a separate window other than the main window. 

2. Articulate Statement of issue 

Upon selecting the Post Position option, the participants should thereafter be able to 

articulate the issue using the Articulation Editor. Once the participants completed 

submitting the position, he/she has to be able to notify the Problem Owner and other 

participants who have submitted their position earlier. When submitting is done, the 

participants can no longer post their position, as each participant is limited to place 

one position for a particular issue. Once the position is submitted, it has to be shown 

in the Comparator. At this point, the participants should not be allowed to view others 

contributions as this stage is done individually and independently. 

Problem Owner 

I. Change phase 

The Problem Owner has nothing to do with this phase. This phase continues until the 

specified dateline. The participants who were late in posting were considered 

excluded from the group. However, if the group consists of less than four members, 

the Problem Owner should then be able to extend the dateline. 
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Comparison Phase 

l. Participants view on others contribution of positions 

KC-Space should be able to display the Comparator for participants to view other 

participants' positions and should be displayed in the main window. 

Problem owner 

1. Change phase 

Problem owner should be able to view positions submitted by all participants. 

Moreover, problem owner should be able, at any time, to declare this phase over and 

move the process to the fo11owing phase. In such case, KC-Space has to generate an 

automatic notification for a11 participants. 

Argumentation Phase 

Participants 

1. Argumentation discussion 

KC-Space should be able to display explicit representation of Argumentation 

Discussion Map and thread, upon which the participants can retrieve and respond to 

existing notes. This should be done when the participants select the node from the 

ar iumcntation discussion map. KC-Space then should display the contents of selected 

notes in tile main window with its attachment of supporting document (for example 

Word, PDF document) and specified URL attached to it (if any). The supporting 
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doc11111c11ls and external link or other web resources should then be viewed in separate 

window other than the main window. The participants should be notified by email 

whenever someone replies lo his/her thread notes. 

Problem owner 

I. Change phase 

At this point, the problem owner should be able to decide when to move the 

argumentation process to the next phase by looking at the map. When this happens, 

KC-Space should notify all participants that the negotiation phase has started. 

Clarification Phase 

Participants 

1. Post new term 

Participants should be able to post new 'term' for a group to communicate its 

meanmg. Upon submitting, the KC-Space should be able to check if the 'term ' 

submitted is already in existence. If so, KC-Space should then be able to prompt a 

proper message, otherwise the 'term' has to be shown in the Clarification Discussion 

Map. 

2. Clarification discussion 

J~ach node 'term' in the Clarification Discussion Map should be linked to its contents 

i11 the 111ai11 window. Participants then should be able to view the contents and respond 

to the 'term' posted by one another, argue with or against another or perhaps negotiate 
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the 'term' used in various competing claims and positions. The participants should be 

notified by email whenever someone replies to his/her thread. Clarification discussion 

for each 'term' should be carried out concurrently, therefore KC-Space should allow 

participants to scroll through the 'term' and view any discussion regarding them. 

3. Summarise term 

Using the selection list in the Group Glossary Window, participants then should be 

able to select the 'term' to sum up the discussion regarding them. When selecting, the 

participants should be able to compose summary of the discussion using simple form 

text editor. Once the 'term' has been summarised (henceforth called Group Glossary), 

it has to be automatically marked with locked 'term' 9 and has to be shown in the 
map. At his point, the participant should still be allowed to change their Group 

Glossary. This should be done using email. 

Problem owner 

1. Change phase 

Once all 'terms' has been summarised, he/she should then be able to move the 

clarification process to the next phase. When this happens, KC-Space should notify all 

participants that the negotiation phase has started. 
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Negotiation Phase 

1. Contribute Knowledge Negotiation 

The participants should be able to specify which note he/she wishes to revise by 

selecting the Reflect Previous Thinking options from the editor toolbar. KC-Space 

should do this by automatically loading the selected notes from argumentation map to 

the simple form text editor. The participants thereafter should be able to revise the 

notes he/she previously selected using the editor. The contribution (henceforth is 

called Knowledge Negotiation Note) should be classified into several categories, 

namely annotate, and summarise. Once the Knowledge Negotiation Note has been 

submitted, it has to be shown in the Negotiation Discussion Map. 

2. Negotiation discussion 

It follows the same requirements as of argumentation discussion. 

3: Explicit rating 

Participants should be able to rate the Knowledge Negotiation Notes, each of which 

should only be rated once. Be/she either rates the note as High, Medium or Low. The 

note is considered accepted if more than half of the number of participants accepts it. 

Otherwise, it. is considered rejected. 
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Problem owner 

I. Change phase 

Problem owner should be able to declare this phase over and move the process to the 

phase that follows. In such a case, KC-Space has to generate an automatic notification 

for all participants. 

Integration Phase 

Participants 

1. Contribute element of article 

KC-Space should be able to load a frameset that is comprised of two frames (top and 

bottom) in the same window display. The top frame shows the currently composed 

Group Reflective Article. The bottom frame displays the Integration Discussion Map, 

which provides mapping discourse of students who work collaboratively to construct 

the article. Upon selecting the Contribute Element of Article option, the participants 

should thereafter be able to write their contribution of element for their group article 

using the text editor or be able to provide additional documents by downloading 

graphic, sound, or video to the list of elements. 

2. Integration discussion 

It follows the same require men ts as of argumentation discussion. 
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Problem owner 

I. Compose article 

KC-Space should be able lo load a frarneset that is comprised of two frames (top and 

bottom) in the same window display. The top frame shows the Document Explorer in 

which articles are displayed as icons in a familiar Explorer-like window and can be 

extracted by simply clicking the icons. The bottom frame displays the HTML Text 

Editor, which facilitate the problem owner to compose and edit the so-called Group 

Reflective Article. Upon composing the article, the problem owner should be able to 

retrieve the participants' contribution of elements and copy them to the HTML Text 

Editor. 

KC-Space Non-functional requirements 

KC-Space tools are intended as prototypes to show a proof of concept of how such 

collaborative tools can be built, and are not necessary robust or bug-free. 

4.1.2 KC-Space Object-oriented Analysis (OOA) 

Identifying KC-Space use-cases 

KC-Space implements collaborative knowledge construction process where the 

functionality of KC-Space differs from one phase to another. The different use-cases 

arc identified according to the different phases. Each use-case is usually described by 

using a scenario. There arc twenty-two use-cases identified through the process. The 

use-cases arc described below. However, their respective scenarios and diagrams are 

found in Appendix /\.Only three of them are shown in this chapter. 
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Articulation phase 

There arc eight use-cases 111 this phase. Figure 4.1 shows these eight use-cases of 

Articulation phase. 

Problem owne 

articulate 

Sview supporting 
document 

change phase 

Figure 4.1: Arliculaiion phase use-cases 
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Comparison phase 

In this phase, there arc five use-cases identified (see Figure 4.2). Both the problem 

owner and participants are allowed to view their team members' positions, view 

supporting document, link to other resources on the Internet and make a virtual copy 

of notes selected to Personal Notebook. However, only the problem owner is allowed 

to move the comparison phase to the argumentation phase. 

view position 

Problem "''°'~ 

view supporting 
document 

Participant 

Figure 4.2: Comparison phase use-cases 
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1-ug11111c1nano11 pnasc 

In addition lo the previously idcnti ficd use-cases, there are two other use-cases 

identified in this phase. In the first use-case, both the participants and problem owner 

is allowed to participate in the argumentation discussion. In the second use-case, KC- 

Space interacts with the participants and problem owner by notifying them through 

electronic mail when important events have taken place (replies to the thread note). 

Figure 4.3 shows the use-cases of Argumentation phase. 

Pmblem~oe~ 

view supporting 
document 

Figure 4.3: Argumentation phase use-cases 
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4.2 KC-Space design 

In order to fulfil the requirements identified 111 the analysis part, the following 

considerations were taken into account. 

4.2.1 KC-Space architecture 

KC-Space has been design based on the client/server architecture. The system 

employs the Internet Information Server (US) as the web server, and Cold Fusion 

Mark Up Language (CFML) as a server-side scripting environment to create and run 

dynamic, interactive Cold Fusion applications. The overall architecture of the system 

is illustrated in Figure 4.4. 

HTIP Request CF Page 

• . Web Browser 

llSWeb 
Server 

Web Page 
Web page 

E-mail 

File Systems 

Web Servers 
Network '· . , ' , '. . ' I • . 

. ' • ·· · .,. , , ··.·~· ~erver . ' . . i · · , :· · 

Figure 4.4: The KC-Space architecture 

When a browser requests a page in a Cold Fusion application, Cold Fusion 

Application Server processes the CFML and dynamically generates a Web page that 

is returned to the browser. 
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I. When a user clicks a "Submit" button on a form or a hypertext link on a KC­ 

Space page, the user's Web browser sends an I ITTP request to the IIS Web 

server via the Internet. 

2. The Web server passes the data submitted by the client and the appropriate 

page to the Cold Fusion application server through a server APL 

3. Cold Fusion reads the data from the client and processes the CFML in the 

page. Based on the CFML, Application Server interacts with database servers, 

the file system, SMTP servers. 

4. Cold Fusion dynamically generates a Web page that is returned to the Web 

server. 

5. The Web server returns the HTML page to the user's browser. 

4.2.2 KC-Space Object-Oriented Design (OOD) 

There are twenty-two use-cases identified in the analysis phase. For each use-case, 

there should be an interaction diagram. The complete scenarios and their respective 

interaction diagram are presented in Appendix A. Only four of them are shown in this 

chapter. 
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Participant arliculatcs issue scenario 

I. The participant selects to post 'position' re •arding the issue at hand 
2. The problem Statement Window checks if participant can post the 'position' 
3. The client displays the editor 
4. The participant articulates the issue using the Articulation Editor 
5. The participant posts his/her position and passes to the client 
6. The text editor calls the client to pass the 'position' 
7. The server updates the database 
8. The server notifies other participants via email 

A 
· part1icipant G 

I 
I 
I I 
: 1: selects to post position 

~ ~ 
I 
I 
I 
I 
I 

~ / ; se1rvec 11 ; dat~bas~ I 

I 
I 
I 
I 
I 
I 2: check if participant can post 

3: display odnor 

4: articulate 

5: passes to client upon submitting 
I 
I 6: passes to server 1 

.--~~~~~--<~~~~~~~...--~~~~~~ 
I 
I 

I 
7: updates database 

I 

tJ I 

I 
I 
I 

8: sends notifications 
.by email 

Figure 4.5: Participant articulates issue diagram 
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Participant participates in group discussion scenario 

I. The participant selects the note to retrieve from the Group Discussion Map 
2. The client displays the note in the main window 
3. The participant selects to reply to the note retrieved 
4. The main window checks if participant can reply 
5. The client displays the editor 
6. The participant replies to the note retrieved 
7. Passes to the client upon submitting 
8. The client passes to the server 
9. The server updates the database 
10. The server notifies other participants via email. 

fG8SGGEJ 
. participant I I I I I I 

I 1: selects nole I I I 
I I I I I 

I 2: displays note I : : 

3: selects to depty I I I 
I I ~ I t 4: checks if participant can reply I 1 

I 
I 
I I I I 

I ~ I 1 7: passess to clie~t upon submitting 1 t 
K I t I 1 8: passess to ser~er 1 

1 1------·~~-t-~~~~--;~~~~~+-~~~~~ I 
I 1 9: updates databass 
II t- ~~~~~ 
I I 

i D 

I 5: displays editor! 

6: replies 

I 

10: sends ntjtification by email 
I 
I 

Figure 4.6: Participant participates in group discussion diagram 
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Participant participates i11 Clarification discussion scenario 

l. The participant selects the note lo retrieve from the Clarification Discussion 
Map 

2. The client displays the notes in the main window 
3. The participant selects to reply 
4. The main window checks if the term is locked 
5. The client displays the editor 
6. The participant replies 
7. Passes to the client upon submitting 
8. The client passes to the server 
9. The server updates the database 
10. The server notifies other participants via email 

t~JGB 
: partlcipant 

1 1 
I 

I 1: selects nofe I 
I I I 

I 2: displays note ~ 
I I 

3: selects to ieply I 

I 4: checks if term is locked 

I 5: displays form text editor 

~ 
~ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

6: replies 

1 7: pasS•3SS lo clie~t upon submitting 1 

1 8: passess lo server 

GEJ 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 9: updates databae 

I 

;] 
I 

10: sends nojificalions by email 

I 
I 

Figure 4.7 Participant participates in Clarification discussion diagram 
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Participant views ofhcrs contribution of positions scenario 

1 .. The participant selects to view the 'positions' 
2. The client displays the Comparator 
3. The participant selects the 'position' 
4. The client shows the main window with the selected 'position' 

f~~B : participant 
1 1 

: 1: selects to view positions I 
I I 

I 
4: displays the position 

I """:'""~ I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 2: displays comparator 
~·. Y,I 3: selects po iuon 

Figure 4.8: Participant views others contribution of positions diagram 
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4.2.3 KC-Space User Interface Design 

Collaborative vs Cooperative Learning 

~£hmatm (1996) describes collaborative learning as a "ne­ 
the viewpoints of social constructivism (Piaget), social cultu 
and situated cognition or enculturation. Ks>!b.mMn (195 
important facets of collaborative learning: " a commitm1: 
engagement of learners m the cooperative (as opposed 

0 knowledge, the transitioning of the instructor's role from auth • 
~ ;;;jia[@i]:.l~I · • · 

onal lifestyle whereas cooperation 
he accomplishment of an end 
sonal philosophy, not just a 
come together in groups, It 
ts and highlights individual group 

~r:r11;;nt:~~;·---- -· 

@Home 
~m Personal Notebook 
$-IJ Theme 
$-d Activity 

~

-!' Arficulatirm 
./ Comparison 

1 
--/ Argumentation Attachment· Chr:..! hem to v e(IJ .:in .:itt,::Jchm"rit f1!e. 

I ./ Clanficatron Posted on: 03-09-01 2:50 PM 
i / ... , ... _ .. _. 

j I? lil®tlf1ifa!irfj11P!MhSITIDl$M@ttfftmti1~.atr7~~ 

l-~~J R;~, •~ _, ,,_ '~ '~ ,,,, '~ ~. I~ ction between mll•b"'"" and 
· J +-Bock • ;+ • @ @'.] a} I ~Search (ijFavorites GHistory 11'.fJl ~· ~ »1 r to my elusive goal all the time but 
-C---·---~~---·--·---------·--- I n of the two concepts. I believe my 
~ddress_ !]_;'.~_L_"~~~ii~.doc~':ic!e!D".'_'.:8~'.!'.:'.'..~il'_(:'.'.~~E~'.'..~'.'._3.1_~!!_~ &Go I J Links » d with each concept and see some 
[.::-]~ .•. : . , • · • 2 • . 4 ·:;:J pt to clarify this question by 
-- D fi · C II b ti Learn· g -.J 'her authors who have helped cl.irify e ming o a ora ive in 

Collaborative vs Cooperative Learning 

Author: 
WWW Link: 

Siti Soraya 

Figure 4.9: Typical user view of KC-Space during Articulation phase 

Figure 4.9 represents a typical user view of KC-Space during the Articulation phase. 

The screen consists of two windows: one occupies the entire left half of the screen, 

and the other one occupies the remaining portion of the screen. The left window is for 

displaying the navigational tools (in the form of the Explorer-like Windows), which 

facif itatcs the users to navigate around the KC-Space. The remaining window is used 

to displays the Statement of Issue with its attachment of supporting document (for 

example Word, PDF document) and specified URL ·attached to it (if any). The 

supporting document and other resources from external link is viewed in separate 
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window other than the main window. All the-user level commands are available as 

icons where user may simply click on the icons through mouse clicking . 

.•... 
j file Edit 

j -?Back • .; • @ @l G'J ~ 
~__£_{i;~~~;~~-;~~~~~-i~~:·~~~-c;/~~;;;~~~~;-;;,;~~;;;~~:;;J;;;:1Mrticle!D=l28&r.:FID~-~~r~=B8319717 ::J 

couenoratrse vs Cooperative Learning 

~~ome 
~ Personal Notebook 

!
'[ ·~ :~t~v~e 
t;.1-t:I Articulation 

Comparison 
Argumentation 
Clarification 

./" Negotiation 
~ inteqration -'*' Sign out 

lfu 

I 
~Go !Junks »j 

~ Collaborative vs Cooperative Learning 

s :ollaborative vs Cooperative Learning . ~ 
i--T Collaboration 1s a term assoc1. .. Posted on: 2001-09-04 09:38:02 ILoh Sai Kit) ·11 
LL' + An anempt to define Collabora Posted on: 2001-09-06 20:24:26 (Leona Mun W: 
i + Collaborative Learning is the Posted on: 2001-09-07 14:20:35 (Shanfah Sofia)! 
rT collaborative vs cooperative ... Posted on 2001-11-05 1 4 00 28 (Saadah) i 
I-··+· Definination of cooperative le ... Posted on: 2001-11-06 09:49:34 (Rafidah) i 
L_+ Distinction betoveen collaborat.. Posted on: 2001-11-13 10:25 05 rHalimahl j• 

!? 

J.l.l 

~t· An atteinpt to define CoUaborativc and Cooperative Learning ... 

Author: 
WWW Link: 

Attecnrnent: 
Posted on: 

Leong Mun Wal 
None 
('fir;K h1.!n a to vl~v.J an a Ut:.1Cl)rrh."11l 11IG 
06·09-01 8:24 PM 

COLLABORATIVE AHO COOPERATIVE LEARNING DEFINITIONS 

Ille Internet 

Figure 4.10: Typical user view of KC-Space during Comparison phase 

Figure 4.10 is a typical view of KC-Space during the Comparison phase. The screen 

consists of three windows: one occupies the entire left half of the screen, and the other 

two equally divided up the remaining portion of the screen. The left window is for 

displaying the navigational tools (in the form of the Explorer-like Windows). The 

upper windows contains a comparative view of the students' perspectives generated 

from the previous phase. In the example shown, it is a listing of students' perspectives 

by 6 participants of the current session. The highlighted text (with the underline font) 
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represents the links to the corresponding note with its attachment of supporting 

document and specified UJ\L attached to it in the lower window. The supporting 

documents and external link or other web resources is viewed in separate window 

other than the main window. 

,'J Addres~ j@http://202.185. I 09:64/KC·Space/CompSpaceFramel .cfm?forum=l&Thread!D=l&Article!D= 128&CFID= l 6&.CFTOKEN=822987S3 
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./ Comparison 
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./ Integration rllJ Sign out 
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"' Collaborative vs Cooperative Learning - -+ Collaboration is a term associ ... Posted on: 2001-09-04 09:38:02 <Loh Sai Kit) l 

rl~J-~ Cooperative and collaboative I Posted on: 2001-09-07 15:25:34 (Siti Soraya; 
~ I t11lnk not much differences Posted w 2001-09-08 16 58:27 (Loh Sai fl o 

CO Empowerment? Posted on: 2001-09-09 16:43:40 <Leona Mun W::ill i 
L . .q:> Cooperative does not empowers .. Posted Off 2001-09-13 11 ;28:37 (Sill 1 

r++ An attemrt to define Collabora.,. Posted on: 2001-09-06 20.24 26 (Leong Mun W1 

T Lf.+ The Collaboration le;irnlnq or Posted on 2001-09-11205911(St)Orif?llJ5 d1--~~~ f':nll::ihnr:::ith1P I P:irnJnrr le thP Pn tl"lrl nn: ?nn1 ~no.n7 1 A ·?n·v-:; r~h:irlf::ah j'..::nf1~\ 

~ Copy Note To Notebok 

~ I think not much differences .... 

Author: 
WWW Link: 
Attachment: 
Posted on: 

Loh Sai Kit 
None 
r~one 
08-09-01 4 :58 PM 

You claimed that Collaborative Learning and Cooperative are very much different! 
iJ Then you say you are strugling on the differences of the them. What does this mean1 

J~@J~- o=one=========::::==.'c......;-"--'-~~....:..:- 11 fifrnternet 

Figure 4.11: Typical user view of KC-Space during the group discussion phase 

of collaborative knowledge construction process 

Figure 4.1 J is a typical view of KC-Space during the group discussion phase of 

collaborative knowledge construction process. The upper left window contains a 

explicit representation of conversations and discussions, and thread. In the example 

shown, it. is an argumentation map structure that uses the concepts of issues, positions, 
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arguments, elaborations, questions and answers to organize the discourse in a manner, 

which is richer and more precise than simple "thread" mechanism typical of 

discussion forum. The argumentation structure provides a link to the corresponding 

note that contains more detailed information, for example the attachment of 

supporting document and specified URL attached to it. 

~®itlf1•f'lfl;fjt1p!@h311M31lilJUS,J.t(ti{1,;14@¢Mt,Jftti@l~i1@it~l$I4Jl!k®E·t1t!3;nmr{1!1imi~FEtIJ~If~l:@I~I 
~-·----·-·- -····-7-:-- . --. -- • . .. ·. . . . 
I j File Edit Vi~~ Favorites Tools . Help . ·. · · . . ·. . · · . • ··· · · · • . · j 
IJ ~Back • "'· •.@ fi:'l .jjij I ~Search [}JFavor~e~ GHistory I~·~ fOO • ~ "YI Jg 
/ J Address j@J http ://202 .I 85.1?9. 64 /KC-Space/CompSpacefr ame 1. cf m ?for um= l & Thread!D= l &Article ID=! 28&CFID= l 2&CFTOKEN=88231185 f] 
IJ "YI~ ~CUstoqii~e . . r~~~r~-~HI 'veryoorcompanl~n: R0MyYahool • J;i;')Yahoo!Mai • ;;HFi1ance • 

Collaborative vs Cooperative Learning 

ti. Home 
-·IW Personal Notebool< 

+. (j Theme 
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,/ Comparison 

f 

Argumentation 
-/ Clarlficatlon 
[' Negotiation 
,/ Integration 

"'Sign out 

There is a fine-line that separates cooperative and collaborative 
le arning. Here are just a few 

J ~?011<rative .Leaming I Collaborative Leaming 

D~~itio:~~p-e~t~~=-~-as=~ssful-,D<fi":.,,,., ive kom>g "'". ed on 
teaching strntegy in which small the idee that lea.mirig is a naturally 
teams, each with students of different social act in which the participents 

~ Collaborative vs Cooperative Learning 
h@ Introduction Posted on: 11 /5.12001 2 19:55 PM (Saadahl 
B·~ Comparison lable Posted on: 11/6/2001 10:09·39 AM (RafidahJ 

L{a Agree ... Posted on: 11113/2001 11 :09:1 7 AM (Halimah) 

Figure 4.12: Typical user view of KC-Space during Integration phase 

Figure 4.12 represents a typical user view of KC-Space during the Integration phase. 

The screen consists of three windows: The navigational tools (in the form of the 

Explorer-like Windows) occupy the entire left half of the screen, and the other two 

equally divide up the remaining portion of the screen. The upper-right window is for 
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displaying the current Group Reflective Article. The lower-right window is used to 

displays the Integration Discussion Map that provide mapping discourse of students 

who work collaboratively lo construct the Crrour Reflective Article. 

4.3 Summary 

This chapter presents KC-Space analysis and the design. In the first part of this 

chapter, KC-Space functional and non-functional requirements have been stated. This 

has been followed by object-oriented analysis where the different use-cases with their 

respective scenarios were identified. In the second part, KC-Space architecture has 

been presented. This has been followed by the object-oriented design where the use­ 

cases identified in the analysis part have been transformed into interaction diagrams. 

Finally, some aspects of KC-Space user interface design have been presented. 
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Chapter 5 

l(C-Spacc Implementation and Execution 

This chapter presents the different aspects of KC-Space implementation and its 

execution. The first section begins by describing the implementation environment 

where the communication infrastructure, the implementation programming language, 

the database option and the web server are described. In the second part of this 

section, KC-Space main objects and their implementation are presented. In the 

following sub-section, the implementation of KC-Space's main features is shown. The 

second section of this chapter shows the running of the different phases of knowledge 

construction process using KC-Space. 

5.1 KC-Space implementation 

Many elements were used to implement KC-Space. Some of these elements are 

related to the development environment and some others are related to the technical 

aspects of KC-Space's functions. These elements are described below. 

5.1.1 The communication infrastructure 

The most important motivation building KC-Space was the exploration of the WWW 

as a medium of communication in building collaborative tools. The WWW offers a 

number of characteristics over the other available communications mediums. These 

are as follows: 
. 

• The WWW is a platform-independent. This allows the same code to be run on 

different operating system such as Windows and Unix. 
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• The WWW is global 

• No accessing lime limits. This allows users lo access any of the following at 

anytime and from any location. 

5.1.2 ColdFusion Markup Language (CFML) 

ColdFusion has been chosen to implement KC-Space. ColdFusion consists of several 

components that can create the powerful development and deployment environment 

for web applications. These components are: (1) ColdFusion Markup Language or 

CFML, (2) ColdFusion Application Server. CFML is a close relative to the Hypertext 

Markup Language (HTML), it is tag based. However, CFML is very much difference 

with HTML: CFML is used to specify actions to take in the form of small server­ 

based programs while HTML is used to define the structure, and to some extent, the 

layout and design of a web page. The ColdFusion Application Server offers numerous 

features that make development and deploying reliable, robust, and high-performance 

KC-Space possible. These include: 

Open approach with other technologies for integrity 

ColdFusion uses its own customized scripting tags, which when embedded in a Web 

page and consequently read by the Web server, produce on-the-fly dynamic output for 

the end user. The scripting elements are invisible to the client. To the browser, it 

appears as if they arc normally surfing any Web site. CFML (ColdFusion Markup 

Language) is browser independent, although when combined with other technologies 

such as DHTML and XML, the end product will require a high-end, more modem 

browser, 
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Scalability and high performance 

Coldlusiou is proven tool for developing hi •h performance, scalable web application. 

It support Microsoft technologies including Windows NT I windows 2000, 

COM/COM+, Internet Explorer, HS, and BackOffice. 

Platform Independence for flexibility 

ColdFusion provides platform independence by additionally runnmg on Linux, 

Solaris, and HP-UX. Besides, the combination of multiple operating systems and 

HTTP server support for all of the major web servers gives ColdFusion applications 

maximum flexibility of future choice. 

5.1.3 ColdFusion Application Server Enterprise 

KC-Space deploy on the ColdFusion Application Server Enterprise. The server is 

actually a service that hooks into the web server, extending its capabilities to allow it 

to "understand" CFML. The server supports server clustering and dynamic fail-over, 

which means if one of the web servers goes down, the others will pick up where it left 

off, leaving the end users with uninterrupted service. Being multi-threaded, the 

ColdFusion server can pool threads to speed connectivity. 

5.1.4 Internet Information Server as web server 

As for the web server support, clustering and fail-over require that the sites be running 

Internet Information Server on Windows platform. Thus, KC-Space relies heavily 

upon Microsoft's Internet Information Server as a web server. 
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5.1.5 The database 

There arc mauy database management system (DBMS) tools on the market running 

on various hardware platforms. The top DBMS products have one feature in common: 

All support SQL data access and manipulation. SQL is an acronym for Structured 

Query Language. This industry-standard language is designed to create, manipulate, 

and control data in relational database. ColdFusion Application Servers Enterprise 

includes native drivers that support access to databases for any version of Windows 

operating systems. It provides connection with the database system via SQL, since 

ColdFusion is an Open Database Connectivity (ODBC) client. For such reason, 

Microsoft access database has been chosen to collect and manipulate data. This choice 

was made for its simplicity and powerful capabilities. 

5.1.6 KC-Space objects 

KC-Space is composed of several objects used to accomplish the collaborative 

knowledge construction process. The most important objects are: 
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Statement of issue Window. This object is used to allow users to view Statement of 

Issue at hand. The window displays the Statement of Issue with its attachment of 

supporting document (for example Word, PDF document) and specified URL 

attached to it (if any). The supporting document and other resources from external 

link are viewed in separate window other than the main window. 

/J -?Bock,• .. •@@') D:i ~ I . .··· --- . ----'- - 
! J Adctess ~ p://202. 185.109.64/KC-Space/CompSpaceFramel .cfm>forum-l&Threod!D-l&Article!D-128&CFID-5&CFTOKEN-88319717 • 
---··-·,-';'-···-··--"'-~-.-·-· -"'-----..:..--------------------- ----- 
Collaborative vs cooneratrve Learning 

Ccueborettve vs Cooper ettve Leer nm& 

Dt1aa11t!'·1J'·P!®Oa:Mmltm1mm~•~11DJ~---·~m~ 
-~ j Flo EdR .View Insert Focmot _ Tools Tobie Go To Fovorltes He~- ctlon between collaborative and 

J +- ilt.ck • ..;. • @ @;) (;:1 J ~Search , (!JFavorltes (;1tistor; J (l'jl ~· LJ »] r to my elusive goal all the tlrns but 
j~;J~;;; ··~ ;~~:;~~~;~;;~~;~~~:;;~~~~=-~~~;~~;~~=~-~;;;;; ;~~f~~ J Lm ,, J in:: 1~he two co nee p ts . 1 b:~': ve my -----···.-•·······--··-····---···--·-·--·-----------··-· ·-----------·------- .. --·-·---- J d t each concept ands 01110 
[g~ · · · : : . .' . 2 . , . ~ -~ npt to clarify this question by 
- Defining Collaborative Lear~ing .--J her authors wtio have helped clarify 

Koschrnann (1996) describes collaborative learning as a "ne: ~-·'.""'··--: . . . . . onal lifestyle whereas cooperation 
the viewpoints of social co nstrucnvrsm (Piaget), social cultu 1. f d · . . . . he accomp ishment o an en 

- and situated cogmuon or enculturatio.n. Koshmann (195 1 h'l h . _ . . -:;------ . ~ sona p i osop y, not Just a important facets of collaborative learning: a comrmtrn 1 . . - . . • come toget 1er in groups, 1t 
, : engagement of learners. m the cooperat1v~ (as opposed o ts and highlights Individual group 

< _ knowledge, the transrtrorung of the instructors role from auth·, _, , .... , ... 1 •• --" ----·--·- _, .::J 
!~--i'=llll(iii]:~f<j1Jl·, ',''. ' ' ' !.] --,--:---~1;te;,;~----- 

Figure 5.1: Statement of Issue Window 
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Articulation Editor. It facilitates the process of' articulating ideas pertaining to a 

given issue. The A rticulaiiou Editor prov ides foci Ii tics for users to a rticu]ate the issue 

in JITML format. The HTML option enables users to include links to Internet sites, 

display images or format their messages (fonts, colours) using conventional html tags. 

It also allows the users to load composed notes from their respective Notebook and to 

quote previous message within their notes. Besides, users can include specified URL 

to link to other resources on the WWW or provide attachment of supporting 

document. Once the user has completed submitting the position, he/she can be 

notified by email whenever someone replies to his/her thread notes. 

Collaborative vs Cooperative Learning 

~o~:rsonal Notebook 
r• I) Timme 
- ~Activity 

1-,/' Articulation 
f-4 Comparison 
t---.( Argumentation 
~ Clarification 
[--./' Negotialion 
'-' Integration 

ilSJ Sign out 

Reply Pos1tion to Couaboreuve vs Cccperatlve Learnine 

Author jsyed Solian 
jNone iJ Attachment .. 

WWW Link 11 

One 11ne summary of 
contribution 

~pecific goal o~ develop en end product 
uh Lc h is usually content. spec i r t c . .zl 

~ 1.J f}~J Click nero to r» notifhJd Uy timt1!11.;.111or1ovt:n' soroecoo 1tpi1es h' tr10 threOO _:J 
ffil'{iit;;;;;s-;;;;";it1';;Q)-···-····---··-·-··············-··---·· .... ~.--.----------· -·---1 -r--1~w~---- 

'JI Ncnoe <GJ IJ CW <iff, / i £i / ~1 J '"'IQuote Previous Messaae I · •·• - 11 

Cooperative leoming is defined by a set of processes which help people 
interact together in order to accomplish a specific goal or dew/op an end 
product which is usually content specific. It is more directiw than a 
collaboratw system of goveroarce and closely controlled by the teacher. IMiile 
there are many mechanisms for group analysis and introspecUon the 
fundamental approach is teocbe: centered whereas coltaboratiw learn ins 1s 

_·:=---- - _ _J 
Figure 5.2: Articulatiun Editor 
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Comparator. ft contains threaded notes of users' perspectives from a shared 

repository that arc tagged as being visible within a particular issue. The Comparator 

has been designed to offer some facilities for users to view others' contribution of 

perspectives with its attachment of supporting document (for example Word, PDF 

document) and specified URL attached to it (if any). The supporting document and 

other resources from external link are viewed in a separate window other than the 

main window. 

i j Fle Ed< View revorbes .. T()()is' H~lp .: - i~ 
:_:-·-·-·~---. -------·-··-·······---·--·-··-··---·~--··-··-·---·-·-·-·-·------ ___J d <?Bdci< • -+ ·@ !11 GI ~ . 
I ~· -· ···- ·-··-··--·· . -- 
iJ Adcl-e~s I~ p'//;;02.165 109.61/KC·Sp~:e/CompSpoceFra""l.cfmlforum•l&ThroildlD•IMrliclelD•l2B&CFID•5&CFTOKEN•06319717 ::J ~Go I J Ur"~ "I 
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@Home J-ffi Personal Nolobool< 

[

!•!-~ ~:'t~v~tye 
/__,r Articulation 
I,( Comparison 

f. 
Argu.mentation 
Clarfflcation 
Negotiation 

L,( lntegrallon 
i1Q Sign out 

~ Couaborative vs councretive loarninr. 

f1(;~ Collahora!1ve VS Coorerat1ve I earnrnq r~ ·-+ Collabo1a1100 1s a lerm assoc! Posted on 2001-09 04 09 38 02 (Loh Sal Kiil / 
f-·f· An allempt lo define Collaliora Posled on 2001·09 06 20 24 26 <Leong Mun W: 

[-+ Collabora!ive Learning is the Posted on 2001 ·09·07 100·35 (Sharlfal> Sofia)i -+ collaliorat1ve vs cooperative .. Posted on· 2001-11-05 14'00)8 <Saadahl I ,-+ DeOn!natlon or cooperative le Posted on 2001-11 ·06 09 49'34 (Rafidahl 
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i 
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j 
'€~ An attempt to define ColLlborativc and Cooperative lr:•ming ... 

Author: 
WWW lick: 
Attachment: 
Posted on: 

Leong Mun Wai 
None 
Click h1;re o vii;v.,. an attocho1er.t 1·11e 
06·09·01 8:24 PM 
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Figure 5.3: Comparator 
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Argumentation Discussion Map. The map allows explicit representation of 

conversations and discussions, and threads notes. The map uses the concepts of issue 

1@, position +,argument &:i ~'elaborate~' question@ and answer G to organize 

the discourse in a manner, which is richer and more precise than simple "thread" 

mechanism typical of discussion fornm. The argumentation structure provides a view 

on the note when the users select the node from the Argumentation Discussion Map. 

The note is viewed in the main window with its attachment of supporting document 

and specified URL attached to it. The supporting documents and external link of other 

web resources are viewed in a separate window other than the main window. The 

users can record their opinion and participate in a discussion summarized in an 

argument map. 

Jj·l®Jltl~.fll:.f.l.J.~.¥.S.¢..tu.141t1@P#ttt®.b.Uml.i .. t:'.J.,_:1l1..l.W\i..(:l.i._!_:_1_lfJ.:.l.) .. J,G.1:.\.~.a .. -~~-~:. ,~~ 
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Figure 5.4 Argumentation Discussion Map 
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Argumentation Discussion Reply Editor. The editor is implemented to facilitate the 

users to reply to an existing note either by arguments to-support or arguments to- 

object position; to-ask or to-answer question; or to provide elaboration. It also allows 

the users to load composed notes from their respective Notebook and to quote 

previous message within their notes. Besides, users can optionally include specified 

URL to link to other resources on the WWW or provide attachment of supporting 

document. Once the user has completed submitting the position, he/she can be 

notified by email whenever someone replies to his/her thread notes. 
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Clarification Discussion Map. The map structure JS implemented by means of 

diagrammatic representation of discourse to facilitate the process of constructing 

group glossary. The map uses the concepts of term 00, claimed definition of term -+ 

argument &J ~' quote ®t, question @, answer G and locked term [) to organize the 

discourse structure. Each node in the map is linked to its contents in the mam 

window. The users can view the contents when selecting the node from the map and 

responding to the term posted by one another, argue for or against another, provide 

citation to an existing term or perhaps negotiate the term used by clarifying the 

differences m interpretation and terminologies m vanous competing claims and 

positions. 
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Clarification Dbc11ssio11 Reply Editor. The editor rs implemented to facilitate the 

users to reply to a11 cxisling note either by arguments to-support or arguments to- 

object position; to-ask or to-answer question. It also allows the users to quote previous 

message within their notes. Once the user has completed submitting the position, 

he/she has can be notified by email whenever someone replies to his/her thread notes. 

iJ Ad<i-.,;;s J~ http://202. 18S.109.64/K~·5pace/~o~p~paceFrame1.cflTl'for~~l&ThreadlD-1MrticleID-128&CF!D-5&':FTOKEN-883191:.:J ~Go I J Lrh »j 
~ 

Collaborative vs cocoeratree learning 

£
·:··Home 
-ID... Personal Notebool< 
• C'J Theme 

{

·{:]Activity 
r __ ..._,.... Arucutatton 
... .,.- Comparison 

ti .,.. Argumontalion 
.,.- crsnncanon 
.,.. Negollallon 
_,.. lnlegratlon 

~Sign out 

~·~"~~~~~------.-- .. - .. - .. --' .. '.!.] [ID (S items ,;;;;;;;i;;ng) - 

Figure 5.7: 

Reply to Shirline roles from teacher centered to learner centered .... 

Contributor Jsi1i Soraya 
One lino summary of 
contribution jErnpowermont in cnllaboreuvo 

Quote Previous Messoge 

»Empo ae rme nt; in co t Ieeo rer tve e neb Le a 
>~tudents to exerciBe a ~encc of control on 
>their learning tasks. The locu9 ot control 
>is with the student, the teacher serves as 
>facilitator rather than director. 
> 
>Additional Notes: 
>Interactive, hands on neture of CL exercizes 
>place3 the ~tudent~ in o po~ition of control 
>over the process and encourages them to take 

- 

- 

Type of response: 

&! Agree (" l!liJ Disagree r @Question C G Answer r ®' Quote r. 
P' Click here to be notified by email whenever someone replies to the thread 

.:J · ·· .- - -···---~ - ·-···-··· -------~--- ···-r-1-· 11o rrter;;;--·--- 

Clarification Discussion Reply Editor 
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Group Glossary Window. The selection Jisl in the Group Glossary Window allows 

the users to select the term lo summarise the discussion regarding them. Upon 

selecting, the simple form text editor is loaded to allow users to summarise the 

discussion (see Figure 5.8). Once the term has been summarised called as Group 

Glossary, KC-Space will automatically mark the term with locked term ~' which is 

then shown in the Clarification Discussion Map. The Group Glossary provides 

facilities such as searchable group glossary of the group knowledge contents. 

l!lllli.ll!'Jli•hif:li!!•U!~;'mJ~*ro,t,•.~:h·clt~~,"'.,. r.-- __ ,, . ' -- .. -~-·-------·--:--- 
] J Fil'3 Edit View favorite~ Tools - _i .. blr · I _ . _ _ · 

couaooreuce vs Cooperative Learning 

Author ', ,,;; Ter~1 " • • • • l.6tt moalfle~ 

!Empowerment 
~Home J-ffi Personal Notebook 
fjl-13 Theme 

r
~Act1v1ty 
L..f' Art1culat1on mco11aborat1ve/Cooperat1ve learmne 
~ Comparison S1t1 Soraya .. CoUaborat1vc and cooperative Jearnme ccscroes me 

~IM®!IB®Jdi:l liiiiJ@Jl1f&11N¥~il£J;t:;;'~"");~~ . 111 
J ..-c.,, . ~ '(\) (1:) 6'I i{,jj_ : 

~ 

12·1H110:5J AM 
Updated 

cs 

Sermartze the contribution of Empowerment ••• term. 

r 
In 

Author jsiti ~ore.ya 
Shifting control in the classroom and encouraging students to ~ 
accept r eepone tb t Lt c v r'or their own learning; in t.e rms ot 
collaborative learning, the level of student empowerment can 
r ence f r om dec t e rone on the division of r e epons ab i La t.Le a and 
duties, all the tJay to project conception and development. 

IJ-11-0110:43 AM 

-I~ Irl:ernet 

Figure 5.8: Group Gloss;ll"y \Vindow 
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Comment editor. This editor is used to submit comments on composed Group 

Glossary to authorized author by email. It also allows the users to quote previous 

glossary within their comments. 

f!iJ1lltit{ili·!l'!J!H!)na~gnm1mttI.!l:.,,;u,c1,.m1}nwA··m~~~u;::;;;,,., :.;J.(!J.RJ 
IJ Fae Edit View Favorites Tools Help I. 
iJ -? Bock • -+ • '~ [1'l aJ .§l I 
i J Adctess /tJ p-://;~2.1;s:;~;:~~/~~:~~~-c~f~~~~;;~~~~;~~;·;;;~~;~~.:1~;~~~,;;;-;~-=~~rtklel;;:l2ll&c;;;~~~FT;;~,~~!la3; 9717 3 ~Go j J l.ffs ,;j 

Collaborative vs cooperenve Learning 

"

~Home 
Per·s-onal Notebook 

• 1J Theme 
' Act1v1ty 
1-,,r Articulation 
1-.r comnarrson 

l f--.r Argurn.entation 
1-.r Clarification r-4 Nego!1ation 
--.f Integration 
~Sign out 

,, I~ 

' 
' 

Comment on this term: Collabor.ative/Coopcra1:ive learning 

Contributor: /sharif_ah Sofia Quote Term 

Collaborative and cooperative Le ar n.i nq 
>describes the proce~3 in which students team 
>work toQether to learn rather than compete 
>with each other individually for the: purpose 
>of achieving an academic goal. Collaborative 
>and cooperative learninQ refer~ to o.n 
>instruction method in which ~tudents arc 
>responsible tor one another's learning a2 
>well as their own. Thus, the 3ucce3s ot one 
>student help3 other students to be 

---------rr 1e rr1:emet 

Figure 5.9: Comment editor 
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Knowledge Negotiation Notes Editor. This editor is implemented to facilitate users 

to collect, to orga11i1.c, to relate ideas and lo eventually add this contribution to the 

Negotiation Discussion Map. The editor offers the users to specify the note he/she 

wishes to revise by selecting Reflect Previous Thinking options 9 from the editor 

toolbar. Upon selecting, the Argumentation Discussion Map is loaded in a separate 

window. The KC-Space will then automatically load users selected notes from the 

Argumentation Discussion Map to the editor for users to revise. The editor toolbar 

also provides the Retrieve from Notebook options Q,.. where users can load the 

composed notes from their respective Notebook so as to contribute the so-called 

Knowledge Negotiation Note. The contribution can be classified into several 

categories, namely suggesting new ideas, to annotate, to rephrase, and to summarise 

note. Once the contribution has been submitted, this is shown in the Negotiation 

Discussion Map and the users can be notified by email whenever someone replies to 

his/her thread notes. 

Collaborative vs Cooperative Le.unlnc 

@Home t-m Personal Notebook 
[t-~ Theme 
f'8Acll•ily 
' /- ./ Articulation 

,-I Comparison 
j· --./ Argumentation 
j-.t' Clarifica!ion 

t_~ 1~~egg~~~/~~1n 
-~ S!9n out 

..!l __J!J 
1(!)(1!!nro,MrnnlJ~\Q) 

Contributor 

Types of contribution Suggesting new ideas • 

Cltntloo medo to thh co11trilJuUon • Sugges Ung new ideas 
Summarts o note 

Ono lino swrn1h1ry of contribution 
• ' ;•11i,11~ 

l
fj:~o::~,--~-··- ·- t~"l'hrA<u 1101,1 ·-- -J~] 
I 1 Ar;tlv;1 lnl'l(nlni; p11!<: the re~pt1n~i!dUty of f>1);anmng wh11l t>: to be teamed m 
! thei h11nd~ of the le arnere tbems elves , :-ind 1rlet'ltly lends itself to t'I more diverse 
i rfln1,1e of (1~11,-n!n11 st vtec. 

I
I i 
1 <.In the treditlonet approach 10 college leaching, most elm time is spent wilh I 
L'.~::'.'.~'..'.s,:~: ~rl.'~.~~~'.•. s'.''.d,:: ~.·;.~','i1:•,'~~- li'.t~~;~~ Th~~ude-~l-s -~ 

P' Cilek nere to be not1i1ed Dy emeiil «nerever someone replies to tre uueeo 

Figure 5.10: Knowledge Negotiation Notes Editor 
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Negotiation discussion map rs used to facilitate the process of knowledge 

negotiation. The map uses the concepts or knowledge negotiation note v, argument 

3w ~' question 0, answer Q, and elaborate t.. to organize the discourse structure. 

Each node in the map is linked to its note in the main window. The users can respond 

to an existing note either by arguments to-support or arguments to-object position, to- 

ask or to-answer question, or to provide elaboration to the note concerned and rate the 

strength, relevance and usefulness of the Knowledge Negotiation Note along specific 

measurement that is high, medium, or low. 

J Ffte Edit View Favor~es ---~~ls ~_e1? ,JIB11. _'"'I. 

iJ Address j@) p: //202. l ~~! 09. 61 /~C .;pace/~~~p5pace~r ame l~cfm ?fo'..':''.".-1 & Th'.t)ad!D= 1 &Article ID= l 28&CFJD=5&CFTOKEN-~83 ! 97 ! 7 ::J ~Go I J Links » 
-=.I 

rno 3rt111}1 lcar11ins (os, cojsuoreuvc, cooocrenvo) ina~t be active or it may be passive. The 
lcarnlna continuum nos In beuvcon botn active ,,nd pssslvc learning. The span of active and pessrve £ 

~------- _ _,!~ ... ::~.L.:::::;;."'.'":::;-====;:;=========.==.==.======='-='=-- lif Done 11 !i) 'i-;;ter~et 

Coltaborative vs Cooperative Learning 

U ... Home 

-l!D Per. son al Notebook 
,. -IJ Theme 

[

- gActi~~culation 
Comparison 

. 

Argume.ntation 
Clarification 
Negotiation 
Integration 

"'Sign out 

'f@) Collaborative vs Cooperative Learning ~ 
8--& Collaborative does e ... Posted on: 2001-09-28 13:07 54 (Siti Soraya) ~ T ~~;-~ Please provide more , Posted on: 2001·10·01 11 ·58:44 (Sharif ah Sofia) " 
~- ':t Active Learning .. Posted w 2001-09-28 13:55:01 (Loh Sal K1tl 

. I+ student Is not a pas . Posted on 2001·10·01 11 10·02 (Siti Soraya) , l ,,"''°""~ "°' w ·.· . '°""' oo >00 I· I O.O> I l " n ''"'°"" '°°'' 8-~ Pieces of 1nformat10 ... Posted on: 2001-10-01 11:3904 (Sit1 Soraya) 
L&1 Agree ... Posted on: 2001-10·09 11 31 :39 (Leong Mun Wail ,,. m:·;:7;;--·:c: .. ··:·.:··.7 _,--~-.· .;-- -; "' . . - rw 

~ CofYToHotd::ook 
-=.I 

J Rate the strength and relavence, usefulnesS of this contribution in negotiation activity and~ to 
this contribution 

High r Medium r Low r Ratel I 

Contributor: 

!figure 5.1 I: The negotiation discussion map 

Negotiation Discussion Reply Editor. The object is implemented to facilitate the 

users lo reply to an existing note in the negotiation phase either by arguments to- 

97 

Univ
ers

iti 
Mala

ya



Negotiation Discussion Reply Editor. The object is implemented to facilitate the 

users to reply to an existing note in the negotiation phase either by arguments to- 

support or arguments to-object position; to-ask or to-answer question; or to provide 

elaboration. It also allows the users to load composed notes from their respective 

Notebook and to quote previous message within their notes. Once the user completed 

submitting the position, he/she has can be notified by email whenever someone 

replies to his/her thread notes. 

Name . J 
One line summary of 
contribution 

that places the student, rather 

Common sense, as well as educational research, tells us that students who get involved 
with what they study learn more than those who receive information only passively. In 
sum, active learning refers to a method of learning that places the student, rather than a 
teacher, in control of the learning process. In active learning, the student is not a passive 
recipient of information but a seeker· of knowledge, driven by self-interest. 

~ Click here to be notified by email whenever someone replies to the thread 

Figure 5.12: Negotiation Discussion Reply Editor 
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Integration Discussion Map provides mapping discourse of students who work 

collaboratively to construct the Group Reflective Article. The map uses the concepts 

or co-author's contribution of clement or the article '\,9., argument~ lY/, question@, 

answer C:.l), and elaborate Lt to organize the discourse structure. The upper-right 

window displays the current Group Reflective Article. 

Theme 
Aclivity 

§ Ar11culallon 
Comparison 

_,/' Aroumenlalion 
ctsrmcauo» 
Nooollatlon 
Integration 

·~· i;ftJ Sign out 

lii'. 

r·.1· tJ r~\' 
'"""·-·,~·~"--···-·---. ~ ~-~· -·-·-·---·-· ,.,·_~ 

I l:ti~;~,;,,~£\'.~~~~~~~=11 _.:_ .0E!lli1~=1;.!!.~ -~ ~~ 
I Defutllion: -- -- --- I r·;fuufu;;-·------- ~·~ 

Cooperative Ieeming is a successful : "Collaborative lcarnmg i< besed on I ~ 
teochuieut1'fl.tegy m winch smell ll the idea that lco.mmg is a naturally I - , 
teams, each with students of'diffbrent social ect in which IM perucrpents ~':J 

·~>:an;itU!\•I' 1!!!,!ll\'!,•I 1•111, ' '--__...__--~ I 

! 

There is a fine-line that separates cooperative and collaborative 
learning. Here are just a few 

41) Collaborative vs Cooperative Learning 
~~Introduction Po sled on: 111512001 2·19·55 PM (Saadah) 
8-. · .. QQJJJ.Qarison table Posted on 111612001 10·09 39 N~ malldahl 

e@ 8'lli_o . Posted on 1111312001 11 ·09·17 AM Oifil!D1ill)L 

Figure 5.13: Integration Discussion Map 
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Article Composer. The composer is comprised of two frames (top and bottom) in the 

same window display. Tho top from' shows the /)o(,'11111e11f E 'plorer in which articles 

arc displayed as icons in n familiar Explorer-like Windows and can be extracted by 

simply clicking the icons whereas the bottom frame displays the HTML Text Editor. 

The Article Composer provides facilities for users to compose and edit the so-called 

Group Reflective Article, retrieve the others' contribution of elements of article .Vil, 

view the group glossary~ (see Figure 5.15) and reflect previous thinking }1/ from 

Negotiation Discussion Map (see Figure 5.14b). 

u-~ Edi: View Fovor~es Tools Hdp 1 . ' 

l .... &rl .... 0 111 'G.'j@ 
y;;;;;.. @.) p:/1'2:02.18';. lO'l.6·1/K • p~co/C:n;;,Si,.>00Fromo1.cfmlforum•lll.ll~MrtlclolD•l28WID•7u:FTOKl:N-33922100 ·~-;:;;-;; 

Collaborative Learning/ ooperative Leaming describe tl1e process of gettins two or • 
more students to work together to learn. Sometimes a distinction is made between J 
the two based on the aee of the learners servcd v- cooperstive lenmu13 for K· 12 

i education and collaborative lcamina for colleg~, umvet 11t~ ~:'nd adult ed11c11tio:1 ··, . ...:J. 

' .!.] .!] .!.] ffilffi;;;;;~l\1-) --~ .... --·- ...... -· -· -·· . 

Coll•boutlvo •• Cooper1tlve 
learnioc 

6!' Home 
-O'l Personal Notebook 

Theme 
Atti'<ity 

f-...r Articulation f-..r Comparison C Aigumentation 
I ".: Clanfication r Negotiation 
'-" Integration 
"'Sign out 

CJ Document Bplorer 

r· r C(l.mpose A1icle 
C}·.cl &lit A1iole 

I-·~ \krsionl 
-··~ \krsion2 

Currently viewed article: 

C•llabontive n Co•pn.r.ive Lu...-niaa 
Vft'JifNl2 

SetDefeult 

Author lsiti Sore.ye Title jcc lat.crett\;e <....-s Cooo-=-reti"'"e Leu 

Version jversion 2 L0<t modified j31. December. 2001 J 
l~~~~ Dffl,~~'. I D .( !1 I~ ~ ~ [ 1= ::: ~ ~ I: I 
! JI Normal ::::J . . . . .. '''' •><) I [i j liiiJ !:i,l) ;}c ' Y v ~ E'.J s- 
j Retrieve Co-euthor contribution \ ~·~·• 11 

Figure 5.14a: Arttclc Composer 
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Select node from the Negotiation Map to retrieve negotiation discussion 
notes ... 

.dm~ 
--1 .. 

11i-•J'J?lt1;11::J 0>Gc• j~~''" ,,j 

-rttcte: 

Version Version 2 last modified 31. December. 2001 

J4.13 ~'. ~ .'}\.1 ,;(, Gl<ll . ca, 'X I B I !! I """ ~ ~ I 1= == ¢ ~ I ~ 
JI Nocrnal ::JI A1ial ::J f1::J I (•-;i) ·i-} I [J J lilil [:iii ~·0 5" vnv "t 0~ ~ ?' 

Collaborative Learning/Cooperative Learning describe the process of gettine two or 
more students to work together to learn. Sometime' a diGtinction ie made between 

I 0 I 

I• igurc 5.14b: The negotiation discussion map loaded in separate window 
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Group glossary. This object provid 'S us TS with the wor I of list from a shared 

repository. Tile users c<111 s •I .ct an 1ss11 · l'ron1 Iii(.; scl · ·tion !is( or search for a specific 

k .yword tot 'tri 'VC the glossary terms. 

!i~~t~a~~· ·~·a~· .~m~.~m~. ~·~!ffi~~!~fttt~~1~.!~I<~·''5:1~t{~t.~ti~.\1~1~4t~®~~·~m~·!\ft~·~a~i~!~:~:~~c~ . .c:o"~·=· ;~=-:-~,,-=_,,lgj=1·~o~~~x •: .:.lfil29 r :lfi1 Search for jcollaboretion Max rows f53 Search Now ~ 1-------~ j 

.EN-33922188 •l ~Go ! J 1_;-fa " Select issue J All 

Gto.S<Jry of Terms 

c 
Collaboutive/Coopcrative \earning Collaborative and cooperative 
leJrnine describes tho process in which students t e am work together 
to learn rather then compete with each other indlvidu;)((y for tho 
purpose of achlcvir~ an ac adeu+c guel. Ccttaboratlve end coopc-etlve 
le4mlnQ refers ta ;:i11 Instruction rnotliod In which studoriu l)rO _:J 

Cloon I 

~ 

J 
article: 

.:J 

- 1--------- ...:J urr;ir .. ••· \1~ r:ccp1·1111 ,/•· lt·"'i1 

l.ast modified 131. December, 2001 Version [version 2 

Collaborative Leaming/Cooperative Leaming describe the process of getting two or 
more students to work together to learn. Sometimes a distinction is made between 

I Ii! • 

Figure 5.15: Group Glossary 
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5.2 KC-Space execution 

The process starts with (he l'roblcm Owner who initial(;.' n ·w discussion by creating 

11 .w Issue M Tlurnu', »ich or which can he considered as a new or sub-issue or as a 

main theme or a sub-theme respectively. The Problem Owner then creates The 

Statement of Issue to convey the goals and objectives of the discussion and to start 

each team off with some initial bookmarks links to WWW resources and suggested 

supporting document. At the end of this process KC-Space generates an emails to 

notify each member with his/her usemame, password and KC-Space web address. 

Team members can then log in to the tool using the pre-mentioned web address. The 

Problem Owner is the one who is responsible to administer the knowledge 

construction process and setting up dateline for each activity. Besides, he/she can 

notify the whole team using KC-Space when important events have taken place. In the 

Articulation phase, team members can view the Statement of Issue and then write a 

Perspectives Note using Articulation Editor. This phase is performed privately and 

continues until the specified dateline.: Members who were late in posting were 

considered excluded from the group. However, if the group consists of not more than 

four members, the Problem Owner can extend the dateline. Upon the Problem Owner 

decision, the process can be pushed forward to the Comparison phase. In this phase 

team members can then view the whole lists of individual members' differed 

perspectives from the Cotuparaiar. '1'111) next pitas· is . .'lt·f~imw11t ition where explicit 

collaboration a111011' t ·an1 mcmb 'r::> s111rl off. Tcnm members take part in 

urgum .utation discussion where K( -Spacc maps the argument allowing members to 

browse 11nd r ·tri··v · 1111 Iii· different perspectives and respond to critics either by 

11rgu111~111i!1 Io-suppot t pr 11rg111n ·11ls lo-object position. KC-Space then display the 

cont 'llfll of }-: ·l ·'I ·d notes in th· maiu window with its atta ·!1n1e11l of supporting 
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document The supporting documents 1111d ex! .rnal l111k of other w .b resources is 

viewed i11 scparat · window oth T tlian the 111ni11 window. Once Ille Problem Owner 

d .cid ·s 1'1:11 th· 11 ·xi phase shall stall, he/she can send for emails to notify team 

members that the Clarification phase has started. In the next phase, members take part 

in Clarification discussion dealing with different terminologies of the same construct 

to form a Group Glossary. In the Group Glossary Window, a team member is allowed 

to select the term from the selection lists to summarise the discussion regarding them, 

which is then called as Group Glossary. Once all discussions regarding terms has 

been summarised and concluded, Problem Owner notify all team members that this 

phase over and move the process to the following phase. Negotiation is the next 

phase,· where members collect, and organize ideas of previous contribution to the 

discussion and eventually adding this to the Negotiation Discussion Map. T11 this 

phase, members can specify note he/she wishes to revise from the previous 

Argumentation discussion and compose the so-called Knowledge Negotiation Note. 

The team members can then rate this contribution, each of which should only be rated 

once. The contribution is considered accepted if more than half of the team members 

accept it. Otherwise, it is considered rejected .. Knowledge construction process ends 

with the Integration phase. In this phase, team members participate in the Integration 

discussion where KC-Space displays the Integration Discussion Map that provide 

mapping discourse of team members who work ·ollnborntivcly lo constru t the Group 

R flec/i1'e Article. In aclclition lo this, mcmh ·rs cnn write their contribution of clement 

for !II 'ir group arlic! · or provide nddilicnnl documents by downloading graphic, 

sound, or vid .o 10 (Ii· list or ·I .mcrus !lint define the content of article~ Only the 

Pwhlr111 Owner is 1•.rn11lcd th· riglil lo cornpos · and edit the so-called Group 

/frf/i•l'fh· • tlrlii11• ul'ini: tile I l'l Ml, Text Editor. Upon .orn posing the article, the 
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problem owner can retrieve the team 111c111b<;Jrs' contribution of elements and copy 

them to the editor. 

5.3 Summary 

Two marn things were described in this chapter: KC-Space implementation and 

execution. In the implementation part, the communication infrastructure, the 

programming language, the database and web server have been described. This has 

been followed by exploring KC-Space main objects. Each objects has been described, 

the implementation of its functions has been presented and its graphical representation 

has been shown where necessary. The final part of this chapter has described the 

execution of the collaborative knowledge construction process using K -Spacc. The 

different phases, with the main functions briefly presented have been described. 
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Chapter 6 

Evaluation of the l(C-Spacc 

This chapter is concerned with the evaluation of the KC-Space with its main lessons 

learned. Section 6.1 describes the summary of evaluation of the KC-Space and the 

design of questionnaire. Section 6.2 presents the analysis of responses together with 

the main lessons learned from the analysis including the comments made by the 

respondents. Section 6.3 reflects upon the aims, of which the evaluation concerns. 

6.1 J:'be evaluation 

6.1.l Pilot study 

The primary goal behind carrymg out this study is to assess the feasibility of 

executing the collaborative knowledge construction process usmg KC-Space. The 

study is not intended to explicitly address such essential issues as how students 

construct shared knowledge of the topic or issue, how much sharing is actually 

achieved among the collaborating partners, and so on. The purpose of the study is to 

determine: 

• The extent to which CO KC/KC-Space..; ixpli .irly 11ddr .ss tit· iuil ia l research 

questions identified in Chapt 'I I J ror .xnmplc "How to support the students 

workiu i tou .thcr i11 a gn.)11p ton hi .v shared knowledge constructed?" 

• T!J' 1 iglill1 ·s: of a ·tiviti ·s for th' students to carry out knowledge construction 

co I lo hnntl iv ·l y. 
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• The usefulness of various features provided in executing the collaborative 

• Th' usability of the KC-Spncu for example KC'-SpacL: usability design and its 

overall performance. 

• The extent to which KC-Space enhance collaborative learning, individualized 

learning and student learning through collaborative knowledge construction 

activities. 

• Recommendations and possible enhancements to the KC-Space. 

6.1.2 Students 

The pilot study involves 8 hi iher degree students from different academic back rround 

(Law, Accountin \ ornputcr Science, Business Administration and Public 

Administration) who volunteered to participate in the evaluation. The students had no 

experience in participating collaborative knowledge construction activities before and 
I 

had no knowledge regarding co-constructions. 

6.1.3 Experimental material 

For the purpose of evaluation, one article had been prepared. The article. A Definition 

of Collaborative vs Cooperative Learning (Panitz, T., 1996) serves as the Statement of 

Issue to start the team off with the discussion (s .e App ·11dix D). 

G. l.4 Envirunurcnr 

Th· i;ftt hits us ·d P<' .ompu] ·rs with th· specifications ranged from Pentium 11 

pnK ·l-Jt-:ur with • M ·gabyt, or I<AM lo l\:11liu111 l 11 processor with 63 Megabyte of 

I AM, '1'110 I' ( '., 'pncu s TV 'I was plu .cd in the I Iumau om put 'r Interaction Lab, 
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University Malaya and the clients was placed at dispersed location, and connected to 

the server via th' Internet. Tho browser used was the J111e1n ·1 l~xpic)rcr 4 with Java 

Apple! suppc rt. 

6.l.S Methodology 

The evaluation consisted of KC-Space training, an experimental material and a 

written questionnaire. The students were randomly grouped into four, giving a total of 

two groups. The role of Problem Owner has been represented by the author to tackle 

with any unexpected problems that might arise using the KC-Space. Each group was 

provided with half an hour KC-Space training prior to the evaluation session. This 

was a warm-up task to familiarize the students with the K - 'pace facilities, for 

example Personal Notebook and rroup Discussion Map. Two week was required for 

each group to participate in the evaluation of the KC-Space. Each member in a group 

was given a questionnaire (see Appendix E). The questionnaire was answered at the 
I 

end of the evaluation session. 

6.1.6 Design of the questionnaire 

At the beginning of section 6.1, the purpose of evaluating the KC-Space was clearly 

defined. Thus the questionnaire was designed in five sections. 

• Section one concerns the detail of respond ·nts. 

• Section two con icrnx Hr· I wo folds: 

The .xtcnt lo whi .h C'OKC/K -Spacc expli itly address the initial 

r ·scH rch q u ·sl ion,' idcnt i ficd in Cha pier I, for ex amp le .. "II ow to 

:11111 01 t Ilic stud ·111: working togctl1cr in a group lo achieve shared 

k11uwlt:dg · .ouslru ·t xl?" 
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The rightness or activities for the stud .nt lo carry Olli knowledge 

coustru ·ti()11 collaboratively. 'I'w .lvc qu ·.;tio11s w ·1 ·ask ·d with a fivc­ 

point scale or 'extremely frequently, 'quite frequently', 'moderately 

frequently, 'not very frequently', 'never'. 

• Section three concerns the usefulness of various features provided in 

supporting students in their learning activities. The questions are in a five­ 

point scale of 'extremely useful, 'quite useful', 'moderately useful', 'not very 

useful', 'not useful'. 

• Section four concerns the usability of the KC-Space. 

• Section five concerns the general questions on the KC-Space. For example 

recommendations, opinions and enhancements to the K -Spacc; the extent to 

which K - pace enhanced collaborative learning, individualized lcarninu and 

student learning through collaborative knowledge construction activities. 

The complete questionnaire is included in Appendix. E. 

6.2 Results of the evaluation and main lessons learned. 

Section 2 

(a) The extent to which COKC/KC-Spacc c:q1lkitly addn·ss the initilll research 

question. 

Fi rurc G. I summarises th. nnalysis or r .sponscs to the questions in Section 2. The line 

.luirt ·!1.:11rl show: Iii' fr ·qu •11 ·y distribution of activities for different phases in KC- 

. 'po.·. 
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The analysis of the proportions of most frequently ace essed activities revealed that, 

sixth phases of' the xillnbonuivc knowledge constructiou process. 

!st 2nd 3rd 4th 5th 6th 

;.. 
<.; z 1s% , = t 10% -l--+4Er.etW~c_'_~~__,_:__---'-------'---c_'_----1 
'- 

Phase 

Figure 6.1 Frequency distribution of activities for different phases in KC-Space 

The third and forth phase which were for Argumentation and Clarification activities 

were both 17.50%, followed by 20.00% for Negotiation and 22.50% for Integration 
I 

during the fifth and sixth phase respectively. 

The result shows that the frequency was gradually increased and the activities during 

Integration phase had the highest frequency during the sixth phase of the collaborative 

knowledge construction process. This result conveys that the level of collaboration 

among students increases as students procc ·d tl11()11glt tit· various n .rivitics from the 

Articulati n plus· to lntc )ration phm; '. '!'his r ·~:rnlt seems to show the construction of 

initial research question in ac .ordnn ·with the COKC process model. 
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(b) Are the activities the right one for the students to carry out knowledge 

constr nctiun collabru-nrlvoly? 

111 ·:tlculat111g the 111 ·a11 for questions in Table (i l , the followin' scows were used: 

Extremely frcqucntly = I, Quite frequently= 2 Moderately frequently= 3 Not very 

frequently = 4 and Never = 5. Table 6.1 shows the analysis of responses to the 

questions in Section 2 

Table 6.1 Analysis of responses of the collaborative knowledge construction 
activities 

COLLABORATIVE KNOWLEDGE CONSTRUCTION ACTIVITIES MEAN 
Identification/understandings of problem during articulation activities 2.4 
Compare alternate viewpoints and its associated ar iuments during 2.1 comparison activities 
Summarize glossary contribution 2.8 
Reflect and comment on the summarized glossary contribution 2.5 
Revise and organize past contribution to the discussion by summarizing, 2.9 
annotating, rephrasing or suggesting new ideas 
Rate the strength, relevance and usefulness of the revised contribution in 2.3 negotiation activity I 

Contribute element that defines the content of the article 2.4 
Review and provide comment on the composed article 2.6 
Browse past contribution to the discussion from shared repository 2.3 
Retrieve group glossary 2.5 
Link to suggested sites 2.6 
Personal Notebook 2.6 

The bar chart of Figure 6.2 summarises the mean scores of these ratings. In order to 

determine the rightness of activities mean scor ·s ar · ·vnlual .d :1l'_ainst the mid-point 

of2.5 If mean scores are Jess than .5, then 1his is ousidcred ns correct activities for 

stud 'Ills to any 011t knowl 'dg · .onstruction collaboratively, otherwise it is 
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Figure 6.1 An Overview of the Rightness of Activities for collaborative 

knowledge construction 

Pro Identification/understandings of problem during 
articulation activities 

Com Compare alternate viewpoints and its associated 
arguments during comparison activities 

Sum Summarize glossary contribution 

article 
Con Contribute element that defines the content of the 

Revi Review and provide comment on the composed article 

Ur·o Browse past contribution to the discussion Irom shared 
r·cposHory 

Hdr Retrieve 1-:rvup 1-:loss:iry Ren Reflect and corurncnt on the sumnuulzcd glossi11·)' 
couu ibutlon 

Org Revise and ori.:unllc p:tst coutrttuulou to 0111 dlscusston 
by Sun1111:1ri1ini.:, n111101:1ting, rqihnrsing or sugg(•sting 
11('W (d('aS 

Uat Rate the strcng11t, relevance and uscfutncss of the 
revised contribution in negotiation activity 

Link Li11k to snggcstcd sites 

Not Personal Notebook 

Students did not frequently revise and organise past contribution to the discussion, nor 

did they summarise the glossary discussion. This conveys that the students found 

these activities did not really help them in constructing knowledge collaboratively. In 

addition to this fact, Personal Notebook tool was used by only a fraction of students, 

thus further work needs to be carried out so as to meet with thos problem seeing 

that these activities are essential in collaborative knowledge coustru .tion. 

In addition to th· .mpirical d.uu, suh] • ·tiv i rcsponscs to the approach were revealing. 

Th· foll wing responses from stud ·nts show that, in at least one instance, KC-Space 

s11 · · · ·dc.;d in ro:t ·1 i11g cullahorativc knowledge construction activities. 

I 11. 

Univ
ers

iti 
Mala

ya



"Generally, KC-Space is able to promote knowledge construction collaboratively. 

The collaborative lu10111ledge construction aclii1iri<'s ore v1•r)1 lwl1ifit! in O.\·sisli11g a 

f!JOllfJ of students to sluue tlu.i: ideas mu/ simulate new ideas. Most of the activity 

pro esses are design in such a way that students can easily understood and follow. 

For examples, activities such as identification/understandings of problem, comparing 

alternative viewpoints and its associated arguments, browse past contribution to the 

discussion from shared repository and link to suggested sites are very common yet 

useful in collaborative knowledge construction activities. These activities will 

definitely provide great helps and guides to the students. " 

Section 3 

a) Arc the K -Space features useful to support students in their learning 

activities'? 

In calculating the mean for questions in Table 6.2, the following scores were used: 

Extremely useful = 1 Quite useful = 2 Moderately useful = 3 Not very useful = 4 and 

Not useful= 5. Table 6.2 shows the analysis of responses to the questions in Section 3 

Table 6.2 Analysis of responses of usefulness features provided on the KC-Space 

KC-SP ACE FEATURES MEAN 
Support the process of expression of ideas i.o 
Viewing and comparing alternate viewpoints 1.5 
Organizing/structuring ideas (discussion map) [ .4 
Ideas and notions are available for others to comment and argue LS 
Creation of group glossary 1.8 
Provide for k11owkd1!,c sharing nud resolving misunderstandings 1.8 
Prov id. for r .vision and orunnization or note. and past contribution to 2.0 tll1.,; discussio» 
Co-author und lh '.2:C:l'._i ·~_J?l~the composed article l.6 
Sup1~1 the pro -ess ol'tllinking __ l.6 
St·nrvlwlJI . group gloxsnry 011d II(>(·.· or interest 2.1 
S11ppo1 I l(H · illnho uliv · kuowl ·dg · construction 1.8 
Pruvid{ for so .iul int »nct ions 2.l - .. ~-........- - 
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The bar chart or Figure 6.3 summarises the rn ·an . cores of these ratings. In order to 

know! ·d ~ · consiru ·1io11 pro' •ss 11si11p K(>Spacc, mean scores arc evaluated a ia inst 

the mid-point or2.5. ff mean scores arc less than 2.5, then this is considered as useful 

features, otherwise it is considered of no use. 

5 

4 

3 

2 

Expr View Orga Idea Glos Kns Revi Co Thin Sear Knc Socl 
~-----+---l-----1------- 
0 Mean Scores 1.6 1.5 1.4 1.5 '1.8 ·13 2 1.6 1.6 2.1 1.8 2.1 

Figure 6.3 An Overview of the usefulness of features provided in KC-Space 

Exp Support the process of expression of ideas Revi Provide for revision and organlzatlon of note and past 
contribution to the discussion 

Co Co-author and the review of the composed article 
Thin Support the process of thin king 
Sea Searchable group glossary and notes of interest 

Vie Viewing and comparing alternate viewpoints 
Org Organizing/structuring ideas (discussion map) .. 
Idea Ideas and notions are available for others to comment 

and argue 
Glo Creation of group glossary 
Kns Provide for knowledge sharing and resolving 

misunderstandings 

Knc Support for knowledge construction 
Soci Provide for social interactions 

According to Table 6.2, responses were good for all questions asked. As such, 

students found that most of the features in KC-Space wer useful with an appropriate 

functionality for them to carry out the tasks '!'Ii' Group Dis .usxion Map tool had an 

explicit representation or di!i '()lllS. IL) lead tho group to can out a discussion 

eff .icntly. Th· slud .nts found th' -roup Discu sion Map tool facility useful. 

13 ·.-id .s, Iii· stud ·nts round illnt th· availability or idea. and notions for cominent was 

11~ .Iul and Ii ·Ip ·d ih ·111 In IH1v · nn .ffcctiv · d .cision. The Comparator tool was easy 
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to use and the students regarded the viewing and comparing a ltcrna le viewpoints 

activities as useful. 

l lowcvcr, there were some students who found the construction of group glossary 

features were not easy to use, did not really help them in the decision-making and as 

such, did not help them to actively contribute in summarising the glossary discussion 

for term. Student made the following comments: "I personally feel that the glossary 

construction part is not an easy accomplished task. Nevertheless, this is an important 

skill to learn. Besides, the provisions of social interactions and searchable group 

glossary facilities are not encouraging". This conveys that the students found these 

facilities were not useful in constructing knowledge collaboratively. Further work 

needs to be carried out so as to comply with those problems given that these facilities 

were essential in collaborative knowledge construction process. 

A number of potential suggestions were. also made by the students of what they 

thought could improve the usefulness KC-Space in term of its facility, for example: 

1) Group Discussion Map tool should provide more facilities to help the group to 

come to an agreement. 

2) KC-Space should provide more facilities for creation and completion of projects, 

problems and other goals. 

Students alsr made th' following positive omments on their xperience of u ing the 

KC-Spa.' in ( 'l ll\S of' its \IS ·f'11l11 'SS or functionality. 
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"The features in KC·Space are well and adequate /11 supporting collaborative 

knowledge construction activities. Musi <d°llw.f(·ot111cs rnc: ohle lo rttl1icve Iii tir goals 

in e11nhli11j;, tlu: collaliorativ» lwowlcdp:c construction activities to be carried out in 

groups'' 

"KC-Space is something interesting for the students to generate ideas and arguments, 

which could give us the advantage to share effective thoughts. This enable us to view 

how an issue could be digested in different views, ain't narrow to a point. " 

"KC-Space is useful to guide thinking on a specific issue, be that as it may, students 

are required to think creatively th ems 1li es as KC-Space is more of an 'analytical 

thinking' tool." 

Section 4 

a) Are the KC-Space usability design is acceptable? 

Table 6.3 shows the analysis ofresponses to the questions in Section 4. 

Table 6.3 Analysis of responses of KC-Space usability design 

KC-SPACE USABILITY DESIGN 
The page layout and structure helped me to recall the infouuutiou. 
The page layout was cluttered and hard to read 

l 1 (1 

c 
2.3 D 

C: 
3.0 0 

2.0 
2.1 
2.1 

l.8 
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The bar chart of Figure G.4 summarises the 111ea11 scores of these ratin s. In order to 

determine the usability (}I' the KC~Spa01.;, mcau s ·on.:s ;in; ·v:ili1al ·d ag;1i11st the: mid- 

poiu: of ~.5. Ir mean scores nro I 'ss than? .. , then the KC~Space dcsi 111 is considered 

as 11 able. 

4 

D Mean Scores 2.5 2.3 2.3 3 

2 

Figure 6.4 An Overview of the usability design of KC-Space 

Stru The pngt layout and structure helpetl me lo recall the 
inforuuuion. 

lut The page layout was cluttered and hard to read. 
Info I could easily locate the information I needed. 
Loa Some pages were very slow to load. 

Nav The 'space' is relatively easy to use rind navigate. 

Acti The activities were logically organized. 
Fra Frames are used appropriately. 
Envi I found that the knowledge construction environment 

had a meaningful structure and it supported teamwork. 
Lay The screen layout (white spaces, text, graphics 

placement) of the page is acceptable. 

Students were also asked to rate the acceptability of KC-Space usability design. The 

results conveys that almost all the students agree it is below average with the means 

answer at 2.5. None of the students stated it is extremely unacceptable. Although few 

of the students were dissatisfied with the response time, the nvera p was satisfact )ry. 

Generally stud .nts wcr · mod •ra1 cly satisfied with K -Spacc usability design and its 

ov irall pcrforman · ·. 

S111d ·nl.1 nl110 111:td; positiv · ·0111111 ·11t1> on their exp .ricncc of using the KC-Space in 

k1111s of Ilic u:ul>ility d '.'ign. Th· following are ixamplcs Iroru the students' opinions: 
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"Regarding to the usability design, it is quite original and unique Users who are 

air iady [aiuilio: to the sysl<'lli can use Ille .\)1slc111 to c(lny 0111 tlu: collaborative 

kru: wlc /~e construction s111ootli~)I. I lowcvcr, for th, first time users, they may 

experience little rliffi .ulties in using and navigating the system. But once the users get 

used to the system, then they should be able to use the system to perform their 

collaborative knowledge construction activities without much difficulties. " 

"Another aspect to point out is the system process flow design. The system process 

flow should be complemented. During my testing with the system, I found out that the 

ways the system design are able to make me to think and to participate actively. It 

also enables 111e to conununi .ate asily with the system. JJ 'Sides. the logical pro ·'SS 

design is well structured too. However, one little constraints is that first time users 

must know exa 'fly the system processes before they can fully understand how the 

system work. " 

"The representation for the icons used is acceptable and in fact attractive. Overall, 

interface design is good. It is easy to move around. The flow of the process is well 

organized. " 

These comments indicate that attention had be 11 puid lo th' user interface design of 

the KC-Space. 

In sum. it is cl '<11 tluu th· answers to nil question. asked at' po itive. A-ll means 

:-;mies tu ' below th· ruid-poiu! of 

p11gr. ti1<.; 111t·1111.1 lil'01 is .LO. 

.xccpt for r .sponsc time for KC-Space to load 
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Section 5 

a) The extent to which l(C-Spacc enhanced rnllaborativc learning, 

individualized learning :uul shHlcnt lci11·ning thrnugh collaborative knowledge 

construction activity. 

In calculating the mean for questions in Table 6.4, the following scores were used: 

Strongly agree= 1 Agree= 2 No opinion= 3 Disagree= 4 and Strongly disagree= 5. 

Table 6.4 shows the analysis of responses to the questions in Section 5, for example 

statements for evaluation of extent to which KC-Space enhanced collaborative 

learning, individualized learning and student learning through collaborative 

knowledge construction activity. 

Table 6.4: Analysis of evaluation to which KC-Space enhanced collaborative 

learning, individualized learning and student learning through collaborative 

knowledge construction activity 

" MEAN 
Collaborative learning groups 1.6 
Individualized learning 2.0 
Student learning through collaborative knowledge 1.8 construction activity 

The bar chart of Figure 6.5 summarises the mean scores of these ratin s. In order to 

determine the extent to which KC-Space enhan · .d (1) ·ollahor;1tiv · l ·urnin ', ( ) 

individualized learning and (3) stud »u I ·arning through collaborative knowledge 

.oustru .tion activity, m '<tll s .or ·s ar · .valuntcd against the mid-point of 2.5. If mean 

s 01 'S or· less (111111 .. 1 th .n the K( '-Spnc · had generally enhanced the. learning 

ii ·ti vi I 
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Figure 6.5 An Overview of the extent to which KC-Space enhanced collaborative 

learning, individualized learning and student learning through collaborative 

knowledge construction activity 

In addition to the empirical data, subjective responses to the approach were rcvcalin 1 

The Iollowinc re 1 onsc from students shows that, in at least three instances, K ~ 

pace succeeded in fostering: 

Collaborative learning 

"Knowledge construction is the results of collaborative learning. Students need to 

make their knowledge explicit to the other, discuss ideas to solve problems and 

consequently integrate their ideas into "tangible" group product. They n ed to engage 

in the group-decision making process, reflect and evaluate 011 th ii knowledge and to 

arrive at a meaningful understanding o.f other's solutions. Tiu: uctivc u ustrurtion of 

shared knowledge leads fr) in .reasa /(!r1mi11,1: ontl ] rohlcm solving. In s11111, KC-Space 

had g 11erolly addressed the u/>r nncntioncd activities in promoting knowledge 

canstrurtion, t111d tltl'n:j(;n•, ofcollatiarattvc learning ". 
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Individualized learning 

"These are all stud .Jf// control . .''i'//{J/>Os • I/Jae is rt sl1iji fi·o111 prrvions understanding 

o] individualized ler1rni11g wit]! I/Jc lrarnins; 11u1INht!s such tJS 110/es (JJi(/ assessment 

either printed 01· in niultitnedia and selfpaced but still teacher centred in term of the 

knowledge to the construction of individualized mental model or understanding 

through peer interactions. " 

Collaborative Knowledge construction 

"KC-Space is quite successful overall in achieving the goal of promoting knowledge 

construction activities collaboratively. " 

Finally, the quc ti nnairc includes some free-form comment questions. Students were 

asked about the KC-Space in general. 

"KC-Space offers good activity that help students in growing and developing their 

mind and thoughts. KC-Space could benefits students in exposing their skill and not 

by merely reading textbooks. In my opinion, this could be implemented in schools and 

higher institutions. " 

6.3 Achievement objectives 

The objectives with which the evaluation w:1s .onc irn xl were: (sec section 6. 1.6) 

• Th · extent to which COi C/1 C-Spa c cxj licitly address the initial research 

qu ·stici!1.· id ·11liri xl in Chupt .r I, for example 'I low to upport the-student 

wo: king togct Ii .r in 11 rrou p to ach ic vu shared know ledge constructed?" 

l 7. I 
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• The rightness of activities for the student· to carry out know led ie construction 

collaborativ .ly 

• The usefulness of' various features provided in executing the collaborative 

knowledge construction process using KC-Space 

• The usability of the KC-Space 

• The extent to which KC-Space enhance collaborative learning, individualized 

learning' and student learning through collaborative knowledge construction 

activities. 

• Recommendations and possible enhancements to the KC-Space 

Within these objectives of concern; the major points made were respectively: 

• The K process model had generally facilitates the process of constructinu 

knowledge collaboratively through both individual and social context so as to 

achieve shared knowledge. 

• The KC-Space had generally found as a viable tool for supporting 

collaborative knowledge construction. 

• Students had generally achieved knowledge sharing between collaborating 

partners. 

• The KC-Space had generally shown rood potential as to its rightncs · of 

activities for the students to carry out kuowl ·d1J," construction collaboratively 

• Tile stud ·n1!-i had I ·11 .rnlly 11s 'd tho various features efficient! when carrying 

out th · tasks 
~ 

• Th· fca(ur ·:I'. ·11 ·rnll hod an appropriate functional design for the students to 

·1111 Oli! i11sk 
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• The Group Discussion Map tool had generally found useful for 'mapping' the 

discourse i11 a co llahorativc know! ·dg<.: ·rn1:irnctio11 way. 

• '1'11 ·stud ·nts w .ro modcrat .ly satisfied with KC-Space usability and its overall 

performance 

• The KC-Space had generally enhanced collaborative learning, individualized 

learning and student learning through collaborative knowledge construction 

activities. 

• Suggestions and possible enhancements to the KC-Space had generally been 

identified. 

Consequently, each aim has been achieved although more clear irnpr vcrncnts could 

be made. 

6.4 Summary 

TI1is chapter has evaluated KC-Space against its requirements. It has described the 

pilot study conducted for the evaluation process and has examined the results in terms 

of lesson learned about the feasibility of executing the collaborative knowledge 

construction process using KC-Space. The next chapter revisit the essential 

contributions of this research and outlines promising future research dire lions 

I ?. \ 
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Chapter 7 

Conclusions and future directions 

This chapter is organized into two sections. Section 7.1 concerns the summary of the 

research. Section 7 .2 concerns the research contributions and Section 7 .3 presents 

some topics for future research. 

7.1 Summary 

The thesis describes and exemplifies a theoretically based approach to the design of 

collaborative knowledge construction learning environment. It docs s by adopting 

the co mitive constructivism, social constructivism, collaborative learning and Stahls 

collaborative knowledge-building theory. It also describes a KC-Space prototype that 

embodies such a conceptual approach. KC-Space differs from other collaborative 
I 

knowledge construction systems in several important ways. First, it advocates 

combining three mam learning theories: cognitive constructivism, social 

constructivism, collaborative learning and partly from Stahl's collaborative 

knowledge-building theory. Second, it defines an explicit pro ess model of 

collaborative knowledge construction, named COKC apart from L RE. Third, it 

implements explicit representations of' >roup dis iussion which provides mnppi11g 

discourse in a collaborative k11owlcdg·· xmstru .rion way. Forth, KC-Space is 

desi 1111.;d to support 11n)r · g ·11 .rnl-purposc ollnborative knowledge construction 

I ·:1111i11g t;11vi1011111 ·111. Fil'lli; it provid .s computer support for closing the collrrborativc 

k110\ big· ·011:t1u .tion l\lOp I' .r St11lil's th .ory Io .usin ,. !L' much on ending up with 

wl(' 1·oll11lHl111tiv piece cif· work. An unnlysi« of ·xp .rim .nla] data .onfirms that KC- 
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Space is the learning environment that fosters collaborative knowlcd 1e constructions. 

This shows that COKC proccs« 1nodul pruvid · us ·flil proc ·s:· I ·v ·l to gu1d · students 

throu •h th· knowledge '011slrnction process collaboratively. In addition, analysis also 

reveals a number o[ issues for further research. 

7.2 Main contributions 

The research has made the following three major contributions. 

1. It defines an approach to learning that engages the student in tasks, which 

facilitate collaborative knowledge construction. In addition to this, it defines 

an explicit COKC process model to assist students in constructing knowledge 

collaboratively through both individual and social context. 

2. It provides a theory-based, collaborative knowledge construction lcarnin 1 

environment called KC-Space that integrates COKC process model, an 

instrumentation mechanism. 

3. It describes evaluation of experiments that provide useful empirical insights on 

the feasibility of executing collaborative knowledge construction process 

using KC-Space. They also provide a rich data source for guiding further 

development of KC-Space and future experimentation on collaborative 

knowledge construction in general. 

The subsequ ent sections elaborate 011 'n .h of these ontributions 
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7.2.l Collaborative knowledge construction 

The contribution ofthis research ;\t this level is twofold. First, ii a!lc111pt: to brid 1c the 

g;tp b .tw .cn the I 'Cent d .vclopmcnr ill the thcoric: Of' learning and the UUVUl1C<.:ll1(;!1[ 

i11 information and communication technologies (ICT) to promote technology­ 

mediated higher education (Kanuka, Heather & Anderson, Terry, 1999). It does so by 

adopting three main learning theories: cognitive constructivism, social constructivism, 

collaborative learning and partly from Stahl's collaborative knowledge-building 

theory as its conceptual basis and providing a computer-supported learning 

environment, which focuses on collaborative knowledge construction. Second, the 

research defines what the collaborative knowledge construction is by providing an 

explicit process model called OK , which specifics the six key learning activities. 

Moreover, it al o provides K -Spacc learning environment that integrates K , 

process model. 

7 .2.2 Design and implementation of the. KC-Space 

The contribution of KC-Space reside in the following features: 

1. KC-Space is grounded in a well established learning theories namely, 

cognitive constructivism, social constructivism, and collaborative learning as 

well as Stahl's collaborative knowledge-building theory. 

2. KC-Space is an evaluable system. KC-S1w'' w~1s designed to support 

empirical experimentation on .ollnhorntiv • knowledge construction. 

7.2.3 J1:111pirkal ('V11h1ali<111 of KC-Space 

/\n cxpcrinu-u: WH~ ·011dt1 ·led ii.' purt or th. I( '-Spa'. evaluation. Specifically, these 

t·;pl'r i111rn(i; prov id· vidcn · · i11 support <if' tit· following .laims: 
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• COKC process model facilitates collaborative knowledge construction through 

both individual and :->ocial ·0111 ·xt so ;is lo ;1<.;l1i .v · sh.rr ·d k nowlcd '·. 

• KC-Spa·· 1s :1 viahl • tool for supporting collaborative knowledge 

construction. 

• KC-Space provides a useful means of allowing students to achieve knowledge 

sharing amongst collaborating partners. 

• The group discussion map are found useful for 'mapping' the discourse in a 

collaborative knowledge construction way. 

• The KC-Space had shown good potential as to its rightness of activities m 

meeting the characteristics exhibited by three mam theories of learning: 

cognitive con tructivism, social constructivism and collaborative learning. 

• The K '- pace features had an appropriate functional design for the students 

to carry out the tasks 

• The students had used the KC-Space features efficiently when carrying out the 
I 

tasks 

• The students were satisfied with KC-Space usability and its overall 

performance 

7.3 Future research 

This research has raised more questions than it h:is nusw .r xl. Some bnsi ·questions it 

ha ra: ed are for exarnpl ·: 

• Docs students constru ·1 a shnr id mant 'I model of issue or topic after 

colluborntio11'/ 11' S(), how'? I low much sharing i actually a hievcdbetwccn 

col lo! <rnit ing sltnl ·o(s'/ 
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• Does the extent of knowledge co-constructed betw ·e11 collaborating students 

result i11 improved 1111dcrsL11l<li11g l>f th· issue or tnpit; they arc workiuu on? In 

oth ·1 Wt rds, do stud ·11ts who construct kuowl ·dg<.; collaboratively tend to 

understand the issue or topic more as a result of collaboration? 

To answer these and many other similar questions require a more robust KC-Space, 

new and better .theoretical explanations as well as additional experimentation. The 

purpose of this section is to suggest several ways in which COKC process model and 

KC-Space can be enhanced, and more rigorous experiments can be performed. The 

subsequent section identifies a number of immediate enhancements to KC-Space. 

Most of these extensions are direct response to the Iindin •s from the evaluation 

experiments. The section is organized into three parts: COKC process model, K - 

Space, and experimentations. 

7.3.1 COKC process model 

1. Context. While it mainly focuses on the context of higher education, its idea 

could also be applicable to other educational instances as long as the specific 

conditions of those learning contexts are taken into considerations. 

2. Collaborative writing. COKC process model was not designed to explicitly 

support collaborative writing tasks. N rverth ·less, .crtaiu nspc<..:ts of 

collaborative writing can I) ·11d'it from th' COKC npproach. First, COKC can 

be used as pro .css model for .ollnborntivc authorin z. Second, some of the 

C( K(' 8ll!J.!\ ·:L ·d loo ls, su .h ns group discussion map and notebook ruay serve 

118 to )I: uppropriu: · f"or su ·IJ purposes. 
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In spite of this potential, KC-Space needs lo be further extended at the 

computational level so HH lo provid · support for collnbor.nivc writing tasks. 

11 ·n · ', Iurtl: 'I work is need xl lo explore the effectiveness or the introduced 

COK process model to meet the above-mentioned extensions. 

7.3.2 KC-Space 

The following features are incremental extensions to the current version of KC-Space. 

1. Enhancements in the maintainability, expandability and robustness of KC- 

Space: Initially, KC-Space was intended as prototype to show a proof of 

concept of how such collaborative knowledge construction support tools can 

be built, and are not necessary robust or bug-free. A further enhancement will 

need to b extended to provide the following capabilities: 

To make the KC-Space robust. 

To make the KC-Space easy to update, maintain and expand. 
I 

2. Enhancements in the reliability and performance: One major step in this 

direction is to upgrade KC-Space to use the most recent versions of Cold 

Fusion Application Server of which have improved reliability and 

performance. 

3. Improvement to the KC-Space interface. KC-Space needs to move toward a 

complete graphical interface similar to existing syst ·111s su ·!1 as Kl!~ nnd Web 

Knowledge I'on1111. 

4. Deatllocl. discussion. K "-Spa i should provide more facilities for the students 

I ,t) 
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7.3.3 Experimentation 

/\tan empirical lcv 'I, there arc two limilalio11s in t'10 d ·:-;ign ;111d ex ·i.;utio11 or the K - 

I. Improper selection of Issue. The issue 'A Definition of Collaborative vs. 

Cooperative learning' (Panitz, T., 1996) used in the experiment was 

considered as too difficult because they was not chosen to meet the level of 

knowledge of students. Moreover, the students had no experience m 

participating collaborative knowledge construction activities before. 

2. Improper training as each group was provided with half an hour KC-Space 

training prior to the evaluation session. Furthermore, the students were the 

first time KC-Space users. 

3. Less-Ilian-intuitive interface to the novice users. 

The following recommendations will help lead to better KC-Space experimentation. 
I 

1. Careful selection of Issue. The selection of 'Issue' used, as experimental 

material needs to be carefully weighted according to the students' level of 

knowledge. 

2. Training and pilot testing. Adequate training must be given prior to session. A 

series of task scenarios is an additional aid to assist students to carry out the 

pilot testing 

True experimental design. Pro- and post-I sts are conducted when necessary. 

I, 'tirning outcorn ·~ nrc 111 .asurcd quantitatively. Quantitative measurements 

in ·l11dl' th· differ ·11! 111 .tri ·s coll ·cl .d from the experiments. 

I lO 

Univ
ers

iti 
Mala

ya



KC-Space is till in an early stage of evolution. l lcnce, the lessons learned from the 

experiments ar i of particulur iruportanco, for lli ·y l(H111 a IJ;isi:; 011 which future work 

will b · P ·r!( rmcd. Un ·ovcrirw the nbovc problems is an irnpoi tant part of the 

contribution or this research. 

I \I 

Univ
ers

iti 
Mala

ya



References 

A. iokhn lc ( l l 9 ). Collaborative Learn in[; F11!1a11ces Critical Thinking. Journal of 
T' hnology Education, Volume 7, Number 1, Fall 1995. 

Ausbel, D.P. (1963). The Psychology of Meaningful Verbal Learning. Grune & 
Stratton, 1963. In Wan, D., & Johnson, P.M. (1994). 

Bannon, L., (1989). Issues in Computer-Supported Collaborative Learning. Chapter 
to appear in Proceedings of NATO, Advanced Workshop on Computer-supported 
Collaborative Leaming, September 1989, Maratea, Italy. 

Bell, P., Davis, E.A., & Linn, M.C. The Knowledge Integration Environment: Theory 
and Design. [online]. Available: http://www.kie.berkeley.edu/KIE. Retrieved: May 
27, 2000. 

Berger & Luckman. (1996) The Social Construction of Reality: a Treatise i11 the 
Sociology of Knowledge, Doubleday, 1996. Jn Wan, D., & Johnson, P.M. ( 1994). 

Blanchette, J. & Ka nu ka Jl. ( l < < 9). Applyiiig constructivist learning principl es in th > 
virtual classroom. Proceedings of Ed-Media/Ed-Telecom 99 World Conference, J11nc 
1999, cattle, WA. In Kanuka, Heather & Anderson, Terry (1999). 

Bouton, C., & Garth, R.Y. (1983). Learning in Groups (New Directions in Teaching 
and Leaming, No. 14). San Fransisco: Jessey-Bass. In Hiltz, S.R. (1995). 

Brown, J.S., Collins, A., & Duguid, P. (1989). Situated Cognition and Culture of 
Learning. Educational Researcher, 18:32-41. In Coppola, N., Rana, A., & Bieber, M. 
(1997). 

Bruffe, K.A. (1986). Background and History to Collaborative Learning in American 
Colleges. College English, 46(7), 635-652. In Hiltz, S.R. (1995). 

Carey.S. (1985). Conceptual Change in Childhood. Cambridge, MA: M[T Press. In 
Bell, P., Davis, E.A., & Linn. 

Charles Y.Y. Cheng & Jerome Yen (1998). Virtun] Leaniin.f!. F11vilo111111•111 (JILL): A 
Web-Based Collaborativ ~ Leaming Systen«. Pro codings of th' 31st Hawaii 
International Confer 'JlCG Oil Syst 'Ill s ·i 'll .cs (I [ICSS198), published by the IEEE 
Computer Society. 

Cognition and Tc ·lrnoloµy ( iroup at Vanderbilt (I 993). Anchored instruction and 
situnt ·d ·ogni!io11 r .visitcd. l~tl11rntio11al Technology, J3(3), 2-70. ln D.Hsia-o. 

('ollin,·, J\., l lruwn, J.S., & N .wrunu, S.E. (1989). Cognitive apprenticeship: 
T, ·uclti11l; rlw au/rs o]' r1'11di11g. writing. and nutthcruatics, In Fishman, B. et al 's 
(I !)!J'/). 

I ~2 

Univ
ers

iti 
Mala

ya



Coppola, N., Rana, A., & Bieber, M. (1997). Collaborative Hypermedia Educational 
Fram ework (CHJ-,F).· instruction and Assessment of wt Instructional Model. 
i\usWcb97, 3"1 f\u!'itralian World Wide Web Conf .r .nc ·. 

Dewey J (I< 59). Oewey 011 Education. S11eu/ons Fm11 the Child and the 
C11rnr'11!11111 Tea .hcrs College Press, New York. In Coppola, N., Rana, A., & Bieber, 
M. (1997). 

D.Hsiao. The CSCL Theories. [online] Available: 
http://www.edb.utexas.edu/esclstudent/Dhsiao/theories.html Retrieved May 23, 2000. 

Dillenbourg, Pierre & Schneider, Daniel (1995). Collaborative Learning and the 
Internet [ online] Available: 
http://tecfa.unige.ch/tecfa/research/CMC/colla/iccai95 1.html Retrieved April 15, 
2000. 

diSessa, A (1993). Toward an Epistemology of Physics. Cognition and Instruction, 
10(2-3), 105-225. In Bell, P., Davis, E.A., & Linn. 

Doolitle, P.E. (1998). Integrating Constructivism and Cognitivism. Paper presented at 
the 9th International Conference on ollege Teachin r and Learning, Jacksonville, PL, 
April 18; 1998. 

Driscoll, M.P. (1 94). Psychology of learning/or instruction. Toronto, ON: Allyn and 
Bacon. In Kanuka, Heather & Anderson, Terry. (1998). 

Edelson, D.C., Pea, R.D., & Gomez, L. Constructivism in the Collaboratory. To 
appear in B.G. Wilson (1995) Constructivist Learning Environments: Case Studies in 
Instructional Design. Eaglewood Cliffs, NJ: Educational Technology Publications. 

Farquhar, J., (1995). The Internet as a Tool for the Social Construction of Knowledge. 
In Charles Y.Y. Cheng & Jerome Yen (1998). 

Fishman, B. et al 's ( 1997). The Co Vis Project: A National Testbed for Science 
Learning Reform. An Interactive Poster Session, NARST 1997, Oak Brook. IL. 

Fosnot, C.T. (1996). Constructivism: Theory, perspectives, and practic '· New York: 
Teachers College Press. In Doolitle, P.E. (1998). 

Hiltz, S.R. (1995). Teaching in a Virtual Classroom: 19 . International Conference 
on Computer Assisted Instruction I Cl\ I '95. National Chino Tuner University, 
J lsinchu, Taiwan. March 7-10, 191 •. 

Johnson, David W. (1981). ,)'l1ulu11t-st11de11t Interaction: 711e Neglected Variable in 
Education, Edu ·ationnl R ·s .ar .h (pp .. -10). In l Iiltz, S.R. (199 ). 

Jolu1:-;011. I ).W ., t' Johnson, R.T. ( 197. ). Leaming Together and Alone: Cooperation, 
( '11111/lt'/lt/011, uiul /11illvld1111/holion. Englewood Cliffs, NJ: Prentice Hall. In Hiltz, 
S.I{. ( l ()<JS), 

l \\ 

Univ
ers

iti 
Mala

ya



Jonassen, D.H, Davidson. M., Collins, M , Campbell, J & Haug, B.B. (1995). 
Constructivism and couiputer-tnediated co1111111111icurion in distance 'ducatiou. The 
American Journal of Distance l~duc:dion, 9(2), pp.·;. (JJ .. 

Jouasscu, J) 11. (I< 94) 'frr'l111ology as Cognitive 'fools· Learners us I isigners. 
Unpublished paper on I'llorum mailing lists. [online] Available: 
!ll!p://itccli.coc.uga.cdu/itforum/1ll!PCrl/papcrl .html Retrieved: May 27, 2000. 

Jonassen, D.; Mayes, T; and McAleese, R. (1993). A manifesto for a constructivist 
approach to uses of technology in higher education. In T.M. Duffy; J. Lowyck; and 
D.H. Jonassen (Eds.), Designing environments for constructive learning. Heidelberg, 
Germany: Springer-Verlag Berlin. [ online] Available: 
http://cad017.gcal.uk/clti/papers/TMPaperl 1.html Retrieved: May 27, 2000. 

Jonassen, D.H. (1991 ). Objectivism vs. constructivism: Do we need a philosophical 
paradigm shift? Educational Technology: Research and Development, 39 (3), 5-14. 

J.W. Alba & L. Hasher (1983). Is 111em01y Schematic? Psychological Bulletin, 
93:203-31, 1981. In Wan, D., & Johnson, P.M. (1994). 

KanukavHeather & Anderson, Terry. (1999). Using onstructivism in Tc '11110/ogy­ 
Mediated Learning: oustructing Order out <~f the Chaos in the Literature. Radical 
Pedagogy: l 2 r nline] Available: http://www.icaap.org/iuicodc?2. I .2.3. Retrieved 
May 9, 2000. 

Kanuka, Heather & Anderson, Terry. (1998).0nline Social Interchange, Discord. and 
Knowledge Construction. Journal of distance education. 

K.D. Knorr-Centina. The Manufacture of Knowledge: an Essay on the Constructivist 
and Contextural Nature of Science. Pergamon Press, Oxford, 1981. In Wan, D., & 
Johnson, P .M. (1994 ). 

Klemm, W.R. & Snell, J.R. (1995). Instructional Design Principles for Teaching in 
Computer Conferencing Environments: [ online]. Available: 
http://www.cvm.tamu.edu/wklemm/instruct.html. Retrieved May 21 2000. 

Koschrnann, T. (Ed). (1996). Paradigm Shifts and Instructional Technology C CL 
Theory and Practice of an Emerging Paradigm. Mahwah: Lawrance Erlbum 
Associates. 

Kreijns. K & Kirschner. P.A. (200 I). Tltt) Sotial ilj}(mlnnrcs of Computer-supported 
Collaborat ive l.en rn ing l·.'11 vi11m111e11/s. 3 I 11i AS EE/IEEE Frontiers in Education 

.on Icrcnc ·, clob .r, 200 I , R '110, NV. 

L .htiucn, E .. I lukknrnin ·11. K., I.ippon .n. L., Rahikaincn. M., Muukkouen. 1-l. (l 999) 
'01111J/1fc1· Sllfl/Wrll'r! (.' )l/11/Jomlive Learning: A Review. [online]. Available: 

lltlp://www.lrns.11t11.fi/papc:rs/ ·In ·(Lein ·lrcporLhtmlf/ Toc450628938. Retrieved: April 
.. , , .woo. 

t.M 

Univ
ers

iti 
Mala

ya



Liflander Veli-Pekka (1999). Expansive Knowledge 'oustructiou i11 Network-based 
Project Leaming Enable99, Lnabliug Network-bas ·d L1.:;1rni11g 'onfcrcnce. 

Linn, M. '. (I 995). Designi11g Co1111J11ll'/' /,comi11g 1:·11virrJ1111"'"lsj(Jr 1','11gi11e 'ring and 
Co111p11ler S 'iettca: Th« Scojfi>lded Knowledge Integration Framework. Journal of 
Sci .nc · Edu ·~Hion and Technology, 4(2), I 03-l 26. Jn Bell, P., Davis, E.A., & Linn, 
M 

Linn, M.C., Songer, N.B., & Eylon, B.S. (in press). Shifts and Convergences in 
Science Learning and Instruction. In Bell, P., Davis, E.A., & Linn, M.C. 

Neil Stillings, Mark Feinstein, Jay Garfield, E.L. Rissland, D.D. Rosenbaum, S.E. 
Wiesler, & L.Baker-Ward (1987). Cognitive Science: an Introduction. MIT Press, 
1987. In Wan, D., & Johnson, P.M. (1994). 

Novak, J.D., & Gowin, D.B. (1984). Learning How to Learn. Cambridge University 
Press. In Wan, D., & Johnson, P.M. (1994). 

Pea, R.D. (1994). Seeing What We Build Together: Distributed Multimedia Learning 
Environments for Transformative Communications. Journal of the Learn in r Sciences. 
In Edelson, D.C., Pea, R.D., & Gomez, L. 

Pfister H.-R., Wessner, M., Holmer, T., Steinmetz, R. (1999). Negotiating about 
Shor d Knowledee in a Cooperative Learning Environment. [online]. Available: 
htt. J ://learn ingla b. sta nford .edu/CSCL99/papers/monday/p:fisterwessnerS9 3. html 
Retrieved: 23 May, 2000. 

Piaget, J. (1970). The Science of Education and the Psychology of the Child. N.Y: 
Grossman. 

Rachel. E. Scott., (2000). Constructivist pedagogy for Social Studies Education: 
Meeting the National Council for the Social Studies Standard. [ online]. Available: 
http ://filebox. vt.ed u/users/ rratl iff/Electronic%20portfo lio/ construe t. pdf 

Resnick, L.B. (1983). Cognition and Instruction: Issues and Agendas. Hillsdale, NJ: 
Lawrance Erlbum Associates. In Bell, P., Davis, E.A., Linn, M. . 

Salo, P. (2001). An individual's contribution to the networked collaboration. A paper 
presented in TECFA Workshop, September, 2001, Sonloup. Switzcrlnnd. 

Salomon, G (1992). What does the design <?{ 1:f/l't'li1'1' CSCL require and how do we 
study its e.ffccfs'l Pru ·ccdinps of' J 9< /\CM Conference on Computer Supported 
ollnborativc Learning. 

S ·n1tL1111ulia, M. & B .r ·it .r, (' I <)<)4). Computer Support for Knowledge .. /J11ildi11g 
'0111m1111ith·s. Tit· Jouuu] or Iii· I .carning Sciences, (3), 260-283. 

S ·111do1111tli11, M., ll ;r ·it ·r. C., M ·L ·111i, R.S., Swallow, J., & Woodruff, E. (l989). 
( 'n1111111f11· s11111 ortcd lntcutionu! J,<'omi11g Euvironmenrs, Journal of Educational 
( '0111putit1g I<. ·s ·ar ·Ii, ( J ), 5 l ·(18. 

I .I. 

Univ
ers

iti 
Mala

ya



Spiro, R. J., Coulson, R.L., Feltovich, P. J., and Anderson D K. I 988). Cognitive 
flexibility: Advanced knowledge acquisition ill-structured domains In proceedings of 
the Tenth Annual Conference of' Co1'1iltivc Scicn ·1.: So ·il'ly. h llJ;111111, I l illsdalc, NJ, 
pp. 75- 83. In D.I lxiao, 

Sl:ilil.CI., 000 . II model of« Collobomtive Knowledge Building. I on line] Available: 
hilP ://www.cs.co larado .cclu/~gcrryh)ubl icat.ions/.confcrences/2000/ic ls/index.html. 
Retrieved: June 9, 2000. 

Panitz, T. (1996). A Definition of Collaborative vs Cooperative Leaming. (on line]. 
Available: http://www.lgu.ac.uk/deliberations/collab.leaming/panitz2.htrnl Retrieved: 
27 July, 2000. 

Tudge, J. & Rogoff, B. (1989) Peer Influences on Cognitive Development: Piagetian 
and Vygotskian Perspectives. In Coppola, N., Rana, A., & Bieber, M. (1997). 

Vosniadou, S, & Brewer, W.F. (1992). Mental Models of the Earth: A Study of 
Conceptual Change in Childhood. Cognitive Psychology, 24(535-558). In Bell, P., 
Davis, E.A., & Linn, M.C. 

Vygotsky, L. (1978). Mind in Society. ainbridgc, MA: M.J.T. Press. 

Wan, D., & Johnson, P.M. (1994) omputer Supported Collaborative L tarn ill[.; sing 
'LARE- th approach and experimental findings. Proceedings of 1994 J\ M 
onfcrcncc on Computer Supported Cooperative Work. 

Wiburg, K.M. (1995). A Historical Perspective on Instructional Design: Is it Time to 
Exchange Skinner's Teaching Machine for Dewey's Toolbox? Proceedings of the 
Computer Supported Cooperative Leaming; Conference, 1995. 

Whipple, W.R., (1987). Collaborative learning: Recognizing it when we see it. 
Bulletin of the American Association for Higher Education, 40, (2), 3-7. In Hiltz, S.R. 
(1995). 

W. R. Klemm (1994). Using a Formal Collaborative Leaming Paradigm for 
Veterinary Medical Education. Journal of Veterinary Medical Edu atiou, Volume 21. 
Number 1, Spring 1994. 

Knowledge Forum. [online] Available: http://csil >.ois i.utoronto.cr. Retrieved: 7 June, 
2000 

I :IC> 

Univ
ers

iti 
Mala

ya



Appendix F: List of publications 

Abdul Raluu.rn, SS ( 00 ). Web-hosed Collaborative Knowledge Construction 
Spate. Ben ik 'I Tahunan Biasiswa National Science Fellowship (NSF) 2001, 14 - 15 
January 2002, Kuala Lumpur. 

Salim, S.S., Abdul Rahman, S.S., Nasaruddin, F.H. (2001). A Process Model For 
Supporting Collaborative Knowledge Construction Activities For Learners. 
Malaysian Science and Technology Congress 2001, 8 - 10 November 2001, Penang. 

Univ
ers

iti 
Mala

ya




