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Abstract 
This study investigates 80 pre-service teachers’ exploration of using a computer mediated 
communication tool to design interdisciplinary projects collaboratively. Over a period of 
six weeks, the pre-service teachers assumed their roles as curriculum designers in project 
crafting. They were engaged in discussions via the online discussion forums and face-to-
face tutorial sessions. Amongst their project groups of 4-5 members, they carried out 
brainstorming of project ideas, asking questions and decision making about their views 
and ideas of projects. Their online activities and discussions were analysed quantitatively 
and qualitatively. The implications and key learning points of their project crafting are 
discussed in this paper. 
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Introduction 
Project Work (PW) in school provides one of the collaborative and interdisciplinary 
learning pathways in Singapore schools. From the teaching perspective, interdisciplinary 
projects are designed to integrate students’ interests, knowledge and skills from two or 
three disciplines. In schools, teachers who design any collaborative and interdisciplinary 
projects would require numerous face-to-face discussions with teachers from other 
schools to decide on the requirements, scope, depth and features of an interdisciplinary 
project. Project crafting involves important processes such as communication of ideas, 
negotiation of ideas and incorporation of multiple perspectives of teachers who assumed 
the roles of curriculum designers. In the move towards sharing of resources among 
schools and practitioners, online learning environment is commonly used to hold either 
asynchronous or synchronous online discussions in place of the usual face-to-face 
meetings. This technology also provides another avenue for students to work in inter-
class groups or inter-school groups to embark on their learning journey collaboratively 
while the teachers then function as online moderators and facilitators in the online 
learning environment. 
 
Related Literature 
Increasingly, the use of technology as a tool has become an integral part of collaborative 
learning in educational institutions. In project based learning, computer mediated 
communication (CMC) is often used to support process outcomes. It has been postulated that 
CMC would supplement face-to-face teaching by providing discussion forums that were non-
threatening and allowed for learner control of communications and involvement in project 
crafting. CMC tools allow individuals to maintain links with their community of practice and 
to take advantage of the scaffolding that is provided by a dynamic social context. Such links 
are not limited by the constraints of time and space and allow for legitimate peripheral 
participation (Lave & Wegner, 1991). Jonassen (2000) classified this CMC technology as a 
conversation tool. It provides a platform for conversing, representing and reflecting the 
learners’ understanding, beliefs and perspectives. Additionally, the platform also provides 
a non-threatening learning environment. It provides an equal opportunity for all 
participants to think about their ideas and then contribute their ideas through words rather 
than having to be concerned about each other’s tone and facial expressions. 
 
Writing notes was chosen as an indicator of participation; the advantages of writing as a 
tool of thinking are recognized by several researchers (Lipponen, Rahikainen, Lallimo & 
Hakkarainen, 2003). Writing has a crucial role in explication and articulation of one’s 
thinking (Bereiter & Scarmadalia, 1987), and the externalization of ideas by writing, 
‘making the thinking of students’ visible’, gives opportunity for students to reflect and 
share their ideas and  expertise. All participants participated to some extent – thus we can 
say that participation was broad-based (Lipponen et al, 2003). 

Literature review shows that much research has been done to investigate how online 
discussion forums can enhance the experience of learners participating in computer-
supported learning through the analysis of online transcripts and participatory activities. 
Studies have been conducted to evaluate factors such as the level of and quality of online 
discussions, participatory activities, social co-construction of knowledge and social 
presence (Hiltz , 1990; Mason, 1991; Henri, 1992; Gunawardena, Lowe and Anderson, 
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1997). The results of these studies allow observations to be made about social interaction 
between learners, the levels of participation, the collaborative activity between learners 
and the level of knowledge construction for the learners. The challenge, when looking 
back at the online messages exchanged between students and teachers in asynchronous 
discussion forums, is to understand what Popping (2000) has called the world of 
‘meanings, values and norms’ which are ‘invisible’ to a casual observer. In a teaching 
and learning context, it is about trying to understand the social and cognitive processes of 
knowledge and meaning construction occurring between and within individuals and the 
group and to understand the implications of this analysis for teaching and learning. Wilke 
(2004) highlighted that pre-service education often provides the first step in the 
professional development or making of teachers. Thus by exposing pre-service teachers 
to new modes of teaching and learning with technology, they gain in terms of knowledge 
and skills on teaching, curriculum design and delivery of the subject. In line with this 
notion, this study served to investigate the learning journey of pre-service teachers’ 
exploration of designing curriculum for students’ projects using technology as a 
collaborative tool in the form of online discussion forums.   

  
Research questions  
This study sets out to address the following key questions: 
 

(i) What did the pre-service teachers do in the planned online discussion forums?   
(ii)  To what extent did the pre-service teachers collaborate in the planned online 
discussion forums?  

 
 
Method 

Subjects 
 
This study examined a 6-week elective module entitled “Project Work - Understanding 
Process and Product”. This was taught to 4 classes of 80 pre-service teachers (60% 
female and 40% male). In this elective, a total of 36 hours (12 sessions) were planned for 
lectures and tutorials. We had adopted the blended approach where the sessions were 
conducted face-to-face (60%) and the other sessions were conducted online (40%). The 
objective of this module is to engage pre-service teachers to craft an interdisciplinary 
project with teachers from other classes using online discussion forums.  
 
                                                             
The pre-service teachers were briefed about working collaboratively (i.e. across classes), 
in groups of 4-5 to brainstorm and negotiate ideas and eventually to design their 
respective interdisciplinary projects. As part of the preparation to crafting their 
interdisciplinary projects, they were introduced to the concept of an interdisciplinary 
project; the key features of an interdisciplinary task, such as purpose of the project focus, 
guiding questions and curriculum links. The pre-service teachers also visited relevant 
websites such as Global Schoolhouse and other sites displaying interdisciplinary projects 
which incorporated well-designed internet activities. (Leshin, 1998) 
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Prior to crafting their projects, a hands-on session (about one hour) on using the platform 
was conducted. They were given time to access and familiarize themselves with the key 
features, such as scaffolds and thinking types, within the asynchronous online discussion 
platform.  The entire crafting process, which was made up of group discussions and notes 
typed in by the pre-service teachers, was also captured in the weekly forums found in the 
online platform. Besides the on-going individual reflection, the pre-service teachers were 
expected to reflect as a group at the end of the project crafting.  
 
Data collection and analysis procedures 
 
In order to accommodate the large number of pre-service teachers, they were divided into 
four working groups. Two subgroups such as Groups 1 and 3 collaborated across 
different classrooms whereas groups 2 and 4 did likewise. They participated in one set of 
12 planned forums set up by the instructor.  They participated in forums and then crafted 
their projects collaboratively.  
 
Data was obtained through discussion notes recorded in the form of transcripts and 
teachers’ participation in the forums. The participatory activity of the pre-service teachers 
was analysed as two different groups per forum notes, in which the pre-service teachers 
were originally allocated into. Each forum is coded as a number. The notes were analyzed 
by the asynchronous online platform qualitatively and quantitatively. The teachers’ 
online participation notes were calculated within each coded forum based on the number 
of notes posted, number of top level notes responded, isolated notes and notes read.  
 
The pre-service teachers communicated using text, visuals and scaffolds built within the 
online environment. They communicated by asking questions or building on arguments 
or disagreeing, provided in the online environment so that these serve as supports for the 
learners in expressing their views and questions in the forums.  
 
Findings and Discussions 
 
 
i) What did the pre-service teachers do in the planned online discussion forums? 

Over a period of six week, a total of 3790 notes were posted by the teachers (mean = 45 
notes per participant). The total number of notes written was conceived as an indicator of 
participation. An example of a teacher’s written note was shown in Figure 1.  
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Details of a written note 
Title Total defence 
Scaffold/ thinking 
type used 

In my opinion 

Note  About personal opinion 
Note created on 18/1/2003 9:26:54   Last Modified: 18/1/2003 9:26:54 
Author Lim Meng Fu 
Content [In my opinion] As i had mentioned earlier, most S’poreans are 

familiar with the Army, Navy and Air Force... and they linked the 
three to Total defence,,,but it's wrong....civil defence and the Home 
team are also part of it. Sadly, we do not really know their job scope 
well...this is a good opportunity to really understand the total 
defence and how important they are in helping to defend our 
beautiful homeland, SINGAPORE................ [/In my opinion/] 

Figure 1 Details of a written note 
 
The participatory activity of the pre-service teachers was analysed as two different 
groups per forum notes, in which the pre-service teachers were originally allocated into. 
Each forum is coded as a number. The detailed breakdowns of notes posted by the 
groups for each forum are shown in Table 1a and 1b. The active participation of groups 
1 and 3 were seen from the fact that the number of notes posted were almost of similar 
frequency to the number of notes read. Similar, for groups 2 and 4, the participation 
activity showed that they were very active in posting and reading notes. Tables 1a and 
1b show that the participants exhibit similar trend in that they are more active in reading 
notes than posting notes.   
 

Table 1a Participation activity for Groups 1 and 3 
 
           
Forum 
 

Total # of notes 
posted 

Total # of top-level 
notes 

Total # of isolated notes Total # of 
notes read 

1 115 26 3 124 
2 137 14 4 168 
3 158 36 12 234 
4 235 18 0 265 
5 277 12 2 289 
6 98 10 3 134 
7 136 12 4 178 
8 145 12 3 166 
9 203 12 3 245 

10 112 11 0 119 
11 104 7 0 126 
12 106 12 3 136 

N= 42     
Note Type: 
• Top level note : The note starts the discussion 
• Isolated note : The note does not receive any response 
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To illustrate further on how the upstream and downstream notes are obtained from the 
CMC platform, Figures 2 and 3 show examples of participation activity by pre-service 
teachers in the respective groups.  ‘Upstream’ refers to the top level note or the note that 
starts the discussion while downstream refers to a respond to a note.  Based on these 
preliminary participation findings, we analyse how pre-service teachers craft projects in 
the asynchronous online forums in the next research objective. 
 
Table 1b Participation activity for Groups 2 and 4 
 

Note Type: 
• Top level note : The note starts the discussion 
• Isolated note : The note does not receive any response 

 

 
Figure 2 Participation activity for Groups 1 and 3 
 
 

           
Forum 
 

Total # of 
notes posted 

Total # of top-level 
notes 

Total # of isolated 
notes 

Total # of notes 
read 

1 124 14 2 156 
2 144 9 1 147 
3 176 23 1 155 
4 189 11 2 164 
5 273 11 2 299 
6 140 9 0 187 
7 113 12 3 135 
8 177 14 2 190 
9 230 8 2 265 

10 121 17 2 145 
11 140 12 3 167 
12 136 12 3 187 

N=38     
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Figure 3 Participation activity for Groups 2 and 4 
 
During the initiation of online project crafting, the pre-service teachers were briefed 
about their tasks, objectives and types of online tools.  Each trainee teacher was expected 
to participate, research and present his or her views in the planned forums. They were 
also expected to form collaborative groups, play roles such as facilitators and questioners 
and set their goals.  In each of the planned forum, they brainstormed project ideas, built 
on each other’s ideas and questioned each other’s ideas individually and collaboratively. 
From the analysis of the online discussions, we can see that the pre-service teachers’ use 
the following tools available in the online environment to craft their project ideas: 
 

 Thinking types 
 Hyperlinks 
 Summary 

 
Thinking types 
The main bulk of pre-service teachers’ discussion was confined to the presentation of 
their typed written responses which are expressed in the form of opinions (873 notes), 
ideas (688 notes) and cases (485 notes), with a smaller number of theories (136 notes), 
examples (135 notes) and illustrations (84 notes).  As these findings were presented, pre-
service teachers expressed their agreement (941 notes) and disagreement (82 notes).  
Interestingly, they tended to agree with each other more than disagreeing with each other. 
A fair amount of questions were raised (135 notes) from time to time to clarify ideas and 
doubts.   
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Hyperlinks 
Pre-service teachers included hyperlinks in their discussion notes to provide proper 
referencing for themselves and their peers. Figure 4 shows the hyperlink used by a trainee 
teacher to provide reference to the Internet resource ‘http://www1.moe.edu.sg/ne/’ 
required for their project. These hyperlinks were created because they were reviewed and 
selected by these pre-service teachers and were therefore relevant resources for their 
projects. By analyzing the hyperlinks used by the pre-service teachers, we can deduce 
that they did not seem to have difficulty marking the web-based references or Internet 
resources found in the World Wide Web (WWW). From all the forum discussions, KC 
recorded a total of 37 hyperlinks. In the forum “What are the relevant resources available 
for our project?” alone, a total of 18 useful hyperlinks were used. These hyperlinks point 
to the resources required for project work. 
 

Figure 4 A student teacher’s use of hyperlink to identify relevant resource for their 
project during a discussion forum 
 
Summary 
From the fifth planned forum onwards, the pre-service teachers participated in the 
discussion in collaborative groups of 4-5. In each group, the members took turn to 
facilitate the discussion. Figure 5 shows an example of summary made by a trainee 
teacher (served as facilitator) in a discussion forum. At the end of each discussion, the 
facilitator within each group wrote the summary to take stock of the contributions made 
by their peers, the decisions made and the next course of action.  From the planned 
forums, we can infer that the pre-service teachers used the summary for 3 purposes: 
• To summarize key concepts, skills, or resources 
• To confirm group decisions regarding the final project focus 
• To summarize voting results 
The asynchronous online discussion platform recorded a total of 55 summaries made by 
the pre-service teachers.  Interestingly, the use of summaries for these 3 purposes took 
place and formed part of the discussions. All these are important in that the pre-service 
teachers indicated how they have gained in terms of knowledge about the project they 
crafted, their confidence in communicating ideas in the online environment and their 
close collaboration with each other.  
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Figure 5 A summary made by one of the student teachers during the discussion forum 
‘What are our guiding questions?’ 

 
ii) To what extent did the pre-service teachers collaborate in the planned online 
discussion forums?  
 
From the discussions, we observe evidence of online collaboration in the four phases of 
the planned forum discussions. 
 
Phase 1: Forming and orientating the project group 
 
An online project group was formed in this phase of forum discussion. The objective of 
the 2 main forums planned for this phase was to establish online communication in the 
forum “How are you?”, pre-service teachers were apparently surprised at the breadth of 
interaction made available to them through the CMC tool.  This phase was basically 
helping the participants to warm up before they start getting into project crafting. 
 
Phase 2: Exploring and deciding on project direction 
 
The high number of notes posted in this online community, from exploring possible 
project ideas to online voting to deciding the final project tasks, confirms the strong 
online collaboration among this group of pre-service teachers.  In this phase of online 
collaboration, pre-service teachers had to explore and decide their group project idea.  
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During the forum discussions, pre-service teachers went through a period where ideas 
were presented, debated, and modified before the final project idea was decided.  Some 
groups went through 2 rounds of online voting to select the best project idea.  Figure 6 
shows a summary after 2 rounds of online voting.  In fact, this online voting marks a 
significant process of online collaboration.  
 
Phase 3: crafting collaborative projects 
 
The ability of this online project group to decide on their project ideas and plan for their 
project shows a strong online collaboration among the teachers. From the discussions in 
the forums, we observe that discussions in this phase were more focused than those held 
in previous phases. One of the important results is that the ‘Summary’ function in the 
CMC tool was utilised more frequently as the phases progressed. In phase 1, 3 summaries 
were made while in Phase 4, the number of summaries increased to 21. From the 
summaries, we can also tell that the teachers are gaining confidence in using the 
summary feature in this platform while they facilitated their own discussions. Table 2 
shows the distribution. 
 
Table 2 Summaries made by the student teachers in this phase of collaboration 

Forum Summaries made 

What is our project focus? 3 
How do you form your project group? 3 
How do we go about planning for our project? 4 
What are our guiding questions? 21 

Total 31 

 
 
Phase 4: Identifying resources for the project group 
 
Similar to the level of collaboration in phase 3, this phase of collaboration had led to an 
increase of relevant project.  The pre-service teachers were able to contribute to one 
another in terms of hyperlinks pointing to relevant project resources. These pre-service 
teachers continued to search on their own for relevant project resources. They contributed 
these resources in the form of hyperlinks, document files and media resources within 
their own project groups.  This resource pool, in fact, formed an important source for 
their subsequent project planning and implementation.  Without this collaborative effort, 
individual pre-service teachers would find it hard to gather and share relevant resources 
for their projects.  Table 3 shows this distribution. Over time, more resources were found 
as the phases progressed from Phase 1 (2 resources) to Phase 4 (21 resources).  
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Table 3 Resources found by student teachers in phase 4 of collaboration 

Forum Resources found 

What are the subjects (except English) that  
your students will draw knowledge from? 2 

What are the project skills required for our  
project? 1 

What are the relevant resources available for our project? 21 

Total 25 

 
Conclusion 
This study documents a group of 80 pre-service teachers’ first learning journey in using 
CMC for curriculum design in Project Work, which forms part of their teacher education 
programme in Singapore. This online learning, incorporated into the weekly face-to-face 
classroom sessions, also represents the potential meaningful avenues for learning beyond 
the physical classroom. With the newly gained experience in using online discussion 
forums in project crafting, these pre-service teachers have personally experienced being 
active participants, collaborators and co-learners in the 21st century classrooms. The first 
objective of this study was achieved in that the pre-service teachers showed active 
participation in the planned asynchronous online discussion forums weekly from Phases 
1 to 4. They used the scaffolds, hyperlinks and summaries to communicate their project 
ideas with their project group members. In the course of their discussions, these pre-
service teachers used thinking skills and displayed thinking dispositions based on their 
ideas expressed in the planned discussion forums.  The findings from this study also 
showed that as the pre-service teachers progressed from Phases 1 to 4 of planned 
discussion forums, they gained confidence in reading notes actively, posting notes 
actively, using features of the asynchronous online platform such as thinking types, 
keywords, hyperlinks and summary. They also became more aware of their own  thinking 
processes, thinking dispositions and perceptions about online learning which in turn help 
to form their own habits of critical, creative and self-regulated thinking and learning in 
their future. The second objective of this study was also achieved in that the pre-service 
teachers collaborated in project groups to achieve their goals of designing meaningful 
projects for students.  They achieved this as they systematically participated in planned 
phases of online discussion forums. These findings contribute to the research literature in 
three broad areas, in the field of asynchronous online learning, project-based learning and 
pre-service teacher education. 
 
There are also limitations of this study in that the instructors provided some degree of 
hand holding by setting ground rules, giving feedback to project groups and teaching 
some Just-in-time skills for communication during the entire project crafting. The 
instructor also provided the project crafting roadmap to facilitate these pre-service 
teachers (who worked in groups of 4 to 5) in project crafting. It would be interesting to 
investigate further if the pre-service teachers could actually emerge and move forth their 
goal in project crafting collaboratively without the presence of structured phases of 
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project roadmap in future studies. At this point, we do not have information about how 
these pre-service teachers may transfer their knowledge and skills learnt in this module 
for their future teaching in the Project Work classrooms. Besides looking into the group 
collaboration and contribution, we also need to analyse further in terms of individual 
contribution, cognitive processes as well as group dynamics in the project group.    
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