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construction. Stahl’s generic model so therefore is the main focus for this
rescarch. Several works concerning specific models for collaborative learning
environment development are beyond the scope of the thesis. Other model of
instructional design within the context of instructional technology will not be
covered.

iii.  Constructivism conception of learning that engages the student in task, which
facilitates collaborative knowledge construction is 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.

iv. At the system level, KC-Space does not have certain advanced functionalitics
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 rescarch related work on lcarning 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 social constructivism,
Collaborative learning theory, and existing collaborative knowledge construction

tools and process models,
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Chapter 3 discusses the proposed process model called COKC, which is designed
specifically  to factlitate  collaborative  knowledge  construction  process.  The
framework for the design 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.

Chapter 5 presents the implementation and execution of KC-Space. 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 presents

conclusions and some suggestions for possible future research directions.,
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student’s viewpoint in terms ol critiques, questions, and suggestions. Link primitives

describe relationships between thematie features represented by node primitives. For
example, in a rescarch paper, a claim is typically made with respect to a particular
problem and must be supported by some evidence. In RESRA these relationships are

claims”, where responds to and

expressed as
support

“claim """ ©° problem” and “evidence

supports are link primitives.

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

of RESRA.
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Figure 2.1: Graphical illustration of RESRA.
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i, Encouraging hifclong learning
Lifclong learning on the part of students as they conduct their investigations
and critiques of 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 include:

e  World Wide Web Browser provides an appropriate graphical interface for

evidence on the Net

e [I'TML. editor, which allows students to create and edit multimedia documents

for the web
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e li-mail software, which allows students to send and receive electronic mail

with other idividual

KIL also features the following project-developed software components

e KIE tool palette, a constant interface component that affords navigation of the
system components.

e Netbook, a Net-oriented notebook that allows student groups to organize,
analyze, and author evidence

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

e SpeakEasy, a multimedia discussion tool

e Student Knowledge Integration Planner and Profiler (SKIPP), a teacher tool
for administrating students activities.

e 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 a scientific community is thought to
function. It was named WebCSILE at the beginning and was changed to Web
Knowledge Forum, The CSILE approach is based on a su}mtanlial body of theory and
rescarch concerning how communities of experts build knowledge, which is centred

around 3 lines of rescarch (Scardamalia, M., Bereiter, C., Mcl.ean, R.S.. Swallow, J.,

& Woodrll, E., 1989: Scardamalia, M. & Bereiter, C, 1994):
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Articulation Personal behels
arteulated ito perspectives

sesssnsenmnwnnng

Individual
context

snss

Comparison Individually made
perspectives confront those of
other people's perspectives.

position.

Argumentation These perspectives thereby
articulated into more extensive discussion,
which consists of arguments of each other’s

Clarification Clarifying of the

meaning of terms

Negotiation Negotiate
perspectives and generate
solution to reach consensus.

Social
context

sssasssassssnns

Integration The accumulation
of negotiated shared knowledge
results in the estabhishment of a
structured, well-integrated group
perspective.

An individual can
take into
consideration this
collaborative
knowledge within
their personal
understanding or
start to critique it
and start the cycle
over.

Figure 3.1: Graphical representation of COKC process model

3.2.1 Articulation Phase

collaborative tools, which assist students with the activities.

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

Articulation phase is performed individually and independently. An essential
cognitive mechanism of this phase is the articulation process, which 1s 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.




3.2.2  Comparison Phase

Students proceed in the manner of 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 turn 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 differs. The discussion results in
group glossary ol the agreed upon definttion ol important terms and leads to an

improved understanding of the meaning of the issue being discussed.











































































Articulation phase

There are eight use-cases in this phase. Figure 4.1 shows these eight use-cases of

Articulation phase.
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Figure 4.1: Articulation phase use-cases
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“articipant views others contribution of positions scenario

[ The participant sclects o view the ‘positions’

2. The client displays the Comparator

3. The participant selects the “position’

4. The client shows the main window with the sclected ‘position’

- participant I[ }
| 1:selects to }'iew positions |
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| : 2: displays comp@rator
: 3: selects potition 1
—
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|
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Figure 4.8:  Participant views others contribution of positions diagram
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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 (o construct the Group 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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5.1.5 The database

There are many 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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Group glossary. This object provides users with the word of list from a shared
repository. The users can select an issue from the selection list or scarch for a specific

keyword to retrieve the glossary terms.
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Figure 5.15: Group Glossary
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The analysis of the proportions of most [requently accessed activities revealed that,
students most actively took part in the discussion during the third, forth, fifth and

sixth phases of the collaborative knowledge construction process.
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g ___+T250%
» 10% > 4 .U.GG‘I{_.
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0% T T ' ) —

1st 2nd Jrd 4th 5th 6th
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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

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 proceed through the various activities from the
Articulation phase to Integration phase, This result seems to show the construction of

initial research question in accordance with the COKC process model.
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The bar chart of Figure 6.4 summarises the mean scores of these ratings. In order to
determine the usability of the KC-Space, mean scores are evaluated against the mid-
point of 2.5, I mean scores are less than 2.5, then the KC-Space design is considered

as usable.

0

[BMean Scores |

Figure 6.4 An Overview of the usability design of KC-Space

Stru The page layvout and structure helped me to recall the Nav  The ‘space” is relatively easy to use and navigate.
information.

Clut  The page layout was cluttered and hard to read. Acti  The activities were logically organized.

Info I could easily locate the information 1 needed. Fra Frames are used appropriately.

Loa Some pages were very slow to load. Envi [ 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 average was satisfactory.

Generally students were moderately satisfied with KC-Space usability design and its

overall performance,

Students also made positive comments on their experience of using the KC-Space in

terms of the usability design. The following are examples from the students’ opinions:
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7.3

COKC process model facilitates collaborative knowledge construction through
both individual and social context so as to achicve shared knowledpe.
KC-Space i1s a  viable 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 in
meeting the characteristics exhibited by three main theories of learning:
cognitive constructivism, social constructivism and collaborative learning,

The KC-Space 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
tasks

The students were satisfied with KC-Space usability and its overall

performance

FFuture research

This research has raised more questions than it has answered, Some basic questions it

has raised are for example:

Does students construet a shared mantel model of issue or topic after
collaboration? If so, how? How much sharing is actually achieved between

collaborating students?
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KC-Space is till in an early stage of evolution. Hence, the lessons learned from the
experiments are of particular importance, for they form a basis on which future work
will be performed, Uncovering the above problems is an important part of the

contribution of this resecarch.
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