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BACKGROUND  
While the attractiveness of courses delivered via distance learning increases to the working and 
remote students because of the flexibility they provide, it is more difficult for an examiner to keep these 
students engage in active learning than those in a classroom. Discussion forums were identified as 
one way of replicating the energy of face-to-face engagement in an online environment (Meyer, 2003).  
In the same way, peer assisted learning encourages active learning where students can explore 
answers through discussion (Cheng and Walters, 2009). Recently, the Australia’s first online course 
on engineered fibre composites has focused on using both the online technical discussions and peer 
assisted learning as a tool to exchange knowledge and experience among practicing engineers and 
senior undergraduate engineering students to enhance their knowledge on fibre composite materials. 
This online discussion is introduced and included in the assessment criteria. 

PURPOSE 
How technical discussions facilitated students’ learning and engagement in an online postgraduate 
course on engineered fibre composites? 

DESIGN/METHOD  
Discussion topics are designed and posted in the online forum such that it provide opportunities and a 
platform where students discuss and exchange ideas on technical issues in the context of their own 
experiences combined with their critical thinking on the different study modules of the course. The 
teaching team then facilitated the discussion to ensure a more active engagement amongst students 
and to keep the discussion focussed. The overall performance of the students are then analysed with 
respect to the quality of participation, questions and comments on the online discussion forum. The 
views and learning experiences of the students are also sought to determine the effectiveness of this 
learning and teaching method. 

RESULTS  
Results showed that the online discussions resulted in students to have a collective knowledge on 
different technical aspects of the course through the combine sharing of limited experience and 
knowledge by each student. There is also a good evidence of exchange of ideas among students 
rather than a flow of information from the teaching team. Moreover, the online technical discussion 
forums keep the high level of interest on the different study modules and active participation of 
students to learning. Most of the students indicated that the online technical discussions have been a 
very useful way to gain extra knowledge from other students. It was observed that the level of 
engagement among students and the exchange of ideas are highest on the discussion topic where the 
teaching team participated most. The results also showed that the students who are more active in the 
discussion forum achieved a better grade than those students who rarely participated in the forum. 

CONCLUSIONS  
Based on the results, peer assisted learning in online technical discussions is an effective tool to 
enhance a more effective student’s learning and engagement. This provided an avenue to students to 
have a broader knowledge on engineered fibre composites through the combination of the shared 
experience and knowledge by each student. Moreover, it encouraged active learning where students 
can explore answers through discussion. The results showed that the students who actively engaged 
in the discussion forum achieved better grades. 
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Introduction 

The first web-based postgraduate course in Australia on engineered fibre composites was 
offered by the University of Southern Queensland (USQ) in 2008. This course, ENG8803 – 
Mechanics and Technology of Fibre Composites is designed as a postgraduate program or 
for continuing professional development for civil and structural engineers who have had 
minimal or no exposure to fibre composites in their training curriculum. This also offered to 
senior undergraduate engineering students as an elective course. The course is delivered 
online which makes it very attractive to many working students. As a result, the course has 
gained considerable interest to both postgraduate and undergraduate students. From only 7 
students who took the course in 2008, this number has increased to 24 students in 2012.  

While the attractiveness of courses delivered via distance learning increases to the working 
and remote students because of the flexibility they provide, Orabi (2004) found that it takes 
much more time from the examiner to teach and administer online courses. Online course 
developers agree that teaching and maintaining an online course takes a considerable 
amount of time (Green, 1997). Allen and Seaman (2006) also mentioned that students need 
more discipline to succeed in online courses. It is more difficult for an examiner to keep the 
students engage in active learning than those in a classroom or face-to-face delivery where 
spontaneous discussion can take place and are encouraged to engage students with the 
process of learning (Harris and Sandor, 2007). Thus, new approaches to learning in the 
online environment should be implemented to keep the students actively engage in their 
learning journey. 

Discussion forums are identified as one way of replicating the energy of face-to-face 
engagement in an online classroom (Meyer, 2003).  In the same way, peer assisted learning 
encourages active learning where students can explore answers through discussion among 
other students (Cheng and Walters, 2009). Willey and Gardner (2010) indicated that 
collaborative peer learning improve the students understanding, ability to think through and 
resolve problems, and identifying and addressing learning gaps. Moreover, Beckman and 
Kilby (2008) suggested that the online discussion provides a forum where students learn with 
and from each other without the intermediate intervention of a teacher. Graham (2002) 
further indicated that online discussion can facilitate student interactions and create effective 
opportunities for peer learning. Harris and Sandor (2007) mentioned that online discussion 
forum has the potential to reduce the instructor’s forum related workload. While many 
academics have used the online discussion as a forum and tool for teaching, only a few have 
effectively utilised the online discussion in facilitating learning in highly technical courses. 

Recently, ENG8803 has focused on using both the online technical discussions and peer 
assisted learning as a tool to exchange knowledge and experience among practicing 
engineers and senior undergraduate engineering students to enhance their knowledge on 
fibre composite materials. The online discussion is introduced and included in the 
assessment criteria. In this paper, an analysis of the overall performance of the students 
enrolled to the course from 2008-2012 with respect to the quality of participation, questions 
and comments on the online discussion forum are presented. The views and learning 
experiences through student’s feedback on the effectiveness of this learning and teaching 
method are also discussed. Moreover, the overall mark of the students was correlated with 
their participation in the discussion forum. Finally, opportunities for improvement on the 
structure of the online technical discussion as an effective teaching and engagement tool for 
ABC1234 are identified.  

Course description 

The course on ENG8803 aims to provide students with knowledge of the governing 
principles of fibre composites, characterization, performances and other technical aspects of 
practical importance. This course is intended for practicing engineers who need to have an 
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improved understanding of composite materials and their behaviour within the civil 
engineering context. The course makes use of the technical expertise of staff at the USQ and 
the pioneering research and development work at the Centre of Excellence in Engineered 
Fibre Composites (CEEFC). The study modules for ENG8803 are listed in Table 1. It is 
entirely web-based using the Moodle system with the study materials regularly uploaded 
through the course homepage. 

Table 1: Course content of ENG8803 

Module  Topics 

1 The application of composite materials in civil engineering structures 

2 Polymer matrix materials for civil and structural engineers 

3 Fibre reinforcement for composite materials 

4 Composite material behaviour 

5 Structural design of fibre composites in civil engineering environment 

6 Lamina design properties 

7 Flexural behavior and robustness 

8 Determination of characteristic lamina properties by physical testing 

9 Durability of fibre composites 

Online discussion as a tool for peer learning 

Kimbal (2001) mentioned that the teaching strategies are more important than technology in 
terms of the quality of learning in distance education. However, how can we make the 
students in an online environment more engage in their learning activities? In ABC1234, 
several innovative teaching techniques are implemented and a number of developed 
resources are made available in the learning management system of the course to enhance 
student’s learning. These innovative teaching methods and new learning resources are 
developed to increase course attractiveness and produce better educational outcomes. The 
key resources that are used include online discussion and quizzes, online lectures, video of 
testing and manufacturing processes, electronic submission and marking. 

In recent course offering and delivery of ENG8803, the course has focused on utilising the 
online discussion as a tool for peer assisted learning through exchange of knowledge and 
experience among practicing engineers and senior undergraduate engineering students on 
fibre composite materials. Discussion topics related to each study module of the course are 
designed and posted in the online forum such that they provide opportunities and a platform 
where students discuss and exchange ideas on technical issues in the context of their own 
experiences combined with their critical thinking. The discussion questions are posted by the 
course examiner in the Moodle from time to time, generally on a weekly basis throughout the 
course of semester in the form of “Standard forum for general use”. This is an open forum 
where students can provide their answer and view within two weeks after a question was 
posted. In the same way, the students can also debate and dialogue on the answers of other 
students on the present topic to facilitate engagement and peer learning throughout the 
semester. The teaching team then facilitated the discussion to ensure a more active 
engagement amongst students and to keep the discussion focussed. The mark of the 
students in the online technical discussion is assessed based on the quality of their 
contribution and active participation to the discussion topic as well as their questions and 
comments  on  the relevant  topic  and  on  the  contribution  of  other  students.  

The method of data collection involved generating reports through Moodle. The data for the 
students’ participation to the online discussion topics and their overall performance was 
compiled and analysed. The views and learning experiences of the students are also sought 
to determine the effectiveness of this learning and teaching method in ENG8803.  
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Results and evaluation 

The level of participation of the students in the online discussion for 5 years (2008-2012) of 
course delivery was evaluated. This is conducted by examining the number of access/views 
made by the students on the different activities in each study module throughout the 
semester and comparing with the level of their participation in the online technical discussion. 
The number of posts by each student and the teaching team in each discussion topic was 
also correlated. Finally, the responses of students regarding their learning experience 
through the online technical discussion were presented. 

Student participation 

Figure 1 shows a summary of the activity report in each study module. In the figure, the 
number of access represents the normalized value of the level of participation of students 
(the number of times the students have accessed each study module divided by the total 
number of students). The activity report includes accessing the study materials and other 
online learning resources, answering quizzes and participating in the discussion forum. It is 
clearly indicated in the figure that the level of student’s participation increases every year 
since the course was introduced with the highest level of student’s activity recorded in 2012. 
The increase in the level of activity can be due to the several innovative teaching techniques 
implemented and the developed learning resources which were made available to the 
students in each year of the course delivery. Starting in 2010, the increase in the student’s 
activity in the course is driven by their participation in the online technical discussion. 
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Figure 1: Level of participation in study modules  

It can be seen in Figure 2 that the level of participation in the online discussion forum 
increased significantly in years 2010 until 2012 as seen by the increased in the number of 
views. However, in 2010, most of the students are actively engaged in the discussion only up 
to Module 5 and the level of participation is very low thereafter. It is important to note that in 
this year, the discussion topics are provided only up to Module 5. This is not the case 
however for years 2011 and 2012 where a discussion topic was provided to all study 
modules. Consequently, students became more engaged in their learning the different study 
modules in the course. 

The increase in the level of student’s activity in the ENG8803 course in years 2010 to 2012 is 
due to the active participation of the students in the online technical discussion. Comparing 
Figures 1 and 2, it can be seen that the participation in the discussion forum constitutes 60-
70% of the activity of the students in each study module. It is also very evident that the level 
of engagement of the students increases significantly in 2012. This increase in the level of 
participation in 2012 is probably due to the increased percentage allocation of the discussion 
forum in the final marks. In this year, the participation in the discussion forum constitutes 
15% of the total marks compared to years 2009 to 2011 where it only caries 10%.  
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It can be observed in Figure 1 that the most accessed modules are Modules 1 and 5. Figure 
2 also indicates that the level of engagement amongst students is highest on these topics. As 
listed in Table 1, Module 1 covers topic related to the recent developments and application of 
fibre composites and Module 5 is related to the design of structures from these materials. 
This is compatible with the result of the initial survey on the interest of students taking the 
course where most of the students have cited that they took the course for them to have 
better understanding of the various applications for fibre composites and gain knowledge and 
confidence in designing fibre composite materials and structures. It can also be noticed that 
in 2012, the level of participation is almost the same in the other study modules indicating 
that the students realized the equal importance of each study module. More importantly, 
there has been an increased level of activity among students on the module related to 
durability which was the least perceived topic by the students in the years from 2008-2011. 
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Figure 2: Level of participation in the discussion forum  

Level of engagement 

Figure 3 shows the normalised number of postings by the students and the teaching 
team/staff in each discussion topic in years 2011 and 2012. Only these two years are 
considered to analyse the level of engagement between the student and the teaching staff as 
these are the years where a technical discussion topic is provided in most all study modules. 
In these 2 years, ENG8803 has a student cohort of 47 students (16 postgraduates and 31 
undergraduate students consists mainly of working engineers). 
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Figure 3: Number of post by students and teacher in each discussion topic 
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Figures 3a shows that the number of posting by the student in 2011 is highest in Module 1 
where the average number of postings per student is at least 2 and the level of engagement 
decreases after that. In Figure 3b, the number of postings by the students follows the same 
trend in Figures 1 and 2 where the level of engagement is highest in Module 5. In this topic, 
the students post at an average of almost 4 posts per student. It can also be noticed that the 
students post at least once in each discussion topic. Furthermore, it is clearly evident that the 
average number of post per discussion topic increases significantly from 2011 to 2012.  

It can be seen from the figures that the level of participation of the students in the online 
technical discussion has a significant correlation on the level of participation of the teaching 
team. The evaluation shows that the students are more engaged in the discussion when the 
teaching team is more active in steering the discussion process. This parallels the relative 
importance placed on the influence of lecturer facilitation on the learning of students in an 
online environment (Beckman and Kilby, 2008). There is also a good evidence of exchange 
of ideas among students rather than a flow of information from the teaching team and more 
engagement among the students to address the technical issues related to a specific study 
module. On an average, the teaching team responded once to every 3 posts by the students 
suggesting that there has been less involvement provided by the teaching team to keep the 
discussion going. More importantly, the results showed that the online discussion 
encouraged the students to take a more active role in their learning process.  

Discussion 

The student evaluation and comments are useful in determining the value of the online 
technical discussion in ENG8803. In general, most students were satisfied with the way the 
online discussions had been incorporated in the teaching of the course and the impact on 
learning, although there was an interesting diversity of views. Furthermore, the students 
indicated that the most beneficial aspect of the online discussion was the knowledge and 
experience they gained from other students which help them to develop a “better 
understanding” of the fibre composite materials. 

Facilitating learning 

Most of the students have valued the knowledge and experience shared by other students 
which help them in better understanding the different study modules in the course. Many of 
them have benefited from the first hand experience contributed by other students. As a 
result, this has provided them rich learning experiences as evidenced by their comments.  

 “The online discussions in ENG8803 have been a very useful way to gain extra 
knowledge from other students that is not in the learning materials.”  

 “The online discussion forums in ENG8803 ensured I stayed up to date with my 
reading. A very good tool for bouncing ideas between students. Speedy responses to 
questions allowed efficient consolidation of the study materials. Overall, the forums 
guided me in to what I needed to focus studying for this course.” 

 “The online technical discussion provided me with an insight as to what others had to 
say about each of the learning module. The online discussions and questions 
covered in each module reinforced what was covered in the text and allowed me to 
conduct my own independent learning to answer the questions asked. I also believe 
that the lecturer did structure the questions in a way that aided me in better 
understanding the module objectives in ENG8803.” 

These comments clearly indicated that the online technical discussion facilitated the learning 
of students in ENG8803. It also provided them an avenue to have a broader knowledge on 
fibre composites through the combination of the shared experiences and knowledge by each 
student. Moreover, it was evident from the student’s feedback that the online discussion 
provided an opportunity for peer learning for both on-campus and external students. 
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Promoting student’s engagement 

The students feel more a part of the course and enjoy the opportunity to learn from the 
knowledge and experiences shared by other students. Undergraduate students learned from 
the actual experiences of practicing engineers. This sharing of ideas is believed the main 
reason which keeps the students engaged in their learning throughout the semester. 

 “Online technical discussions were very useful for on-campus students. Most of the 
on-campus students do not have the real life experience so we were able to 
understand about it from many external students.”  

 “The online discussions in ENG8803 are very helpful and practical especially for 
external students. All technical topics were very useful as everyone from different 
background have been sharing their experiences which enhanced the general 
knowledge of each student on composite materials.” 

 “Having little experience with fibre composites myself, I was surprised to find how 
many others have firsthand knowledge with either the fabrication or design of 
composites. The online discussion allowed the sharing of these experiences.” 

 “The different online technical discussion topics were very helpful because it give 
each student a chance to see a different approach or facet of a particular topic from 
the view point of our fellow classmates. In some instances, queries posted on the 
forums are answered by fellow classmates. While the study book is already sufficient 
for the most part, the literature available for each specific discussion topic posted by 
other students has also proven invaluable in the further understanding of fibre 
composites.” 

The online discussion not only enabled the sharing of experiences and information about the 
topics being discussed but also facilitated sharing of experiences and information. More 
importantly, the involvement of peer students in the process promoted collaborative and 
active learning through sharing of knowledge and experiences. 

Structuring and enhancing 

The experiences of the students showed that the online discussion provided an avenue to 
promote engagement and enhance learning. However, students also mentioned that it 
increases their workload. One student commented that “The online discussion forums in 
ENG8803 added much value to my learning but consumed a lot of time”. This confirms the 
observation by Meyer (2003) that the online discussion increases the amount of time 
students spend on course objectives. Some students mentioned that the learning through the 
technical discussion could also be gained through assignment questions. Furthermore, they 
have suggested that the current structure should be improved to maximise the effectiveness 
of the online discussion. 

 “I have mixed feelings about the online discussion as a part of assessment. I found it 
useful in some modules to read differing opinions and when I was looking for 
guidance. Having it as part of the assessment was a sure way to get people involved 
however a lot of the time students were just re-posting the same information given in 
the study materials and repeating the answers provided by other students.” 

 “I think the discussion topics did help improve my understanding in ENG8803 course; 
however this deeper understanding could have been gained through assignment 
questions. I think the online discussion has the potential to facilitate discussion and 
the exchange of knowledge; however the current structure isn’t appropriate and could 
possibly be improved with little effort to maximise the results.” 

 “Having the discussions as part of the course assessment in ENG8803 made 
everyone contribute, which is a nice change to most discussion boards for most units 
at USQ which are pretty much empty. I did find that the different perspectives 
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assisted my learning. A downside is that it was structured as a general discussion 
making students response a little repetitive and a bit more like a submission board for 
everyone's answers to the questions. If there is a way to possibly discourage this in 
the future, it would improve the effectiveness of the discussions.”  

 “The online discussion forum is a great learning tool. In the future, perhaps an 
industry professional could be involved in different forum topics allowing students to 
gain more knowledge from real world experiences in fibre composites.” 

This kind of responses showed the tendency of some students to structure their learning 
activities to optimise their assessment performance without providing significant time as also 
indicated by Beckmann and Kilby (2008). However, these feedbacks give the teaching team 
an idea on how to structure the online technical discussions to effectively enhance the 
course delivery and to ensure a more effective student’s learning and engagement. 

Keeping the level of engagement among students in the discussion forum is a major 
challenge. The increase in the percentage marks to the overall marks has seen some 
encouraging effect as it has resulted in a stronger engagement among students in the year 
2012 than in 2011. In the next year's offer, the online technical discussion will be set as “Q 
and A forum” where students can only see other students post and discuss further when they 
provide they own contribution. This structure of the forum requires students to post their 
perspectives before viewing other students' postings. After the initial posting, students can 
view and respond/comment to others' postings as well as post further questions and 
clarifications. This will allow equal initial posting opportunity among all students, thus 
encouraging original and independent thinking. It is also anticipated that this structure would 
encourage much stronger participation and boost overall performance of the students. 

Measuring success 

Cheng and Walters (2009) indicated that most education researchers correlated the success 
of peer-assisted learning with the final grade of students. The same correlation was 
conducted to evaluate the relation of the level of participation in the online discussion forum 
to the overall the performance of the students in ENG8803 course in years 2011 and 2012. 
The mark given to students in the online technical discussion was based on the quality and 
their timely contribution to the discussion topic. Figure 4 shows the relationship of the marks 
of the student in their participation in the technical discussion and their overall grade in the 
course. The average percentage marks are also provided in the figure. In the figure, HD, A, 
B, C, F represents the final mark for students who got an overall grade of more than 85, 75 to 
85, 65 to 75, 50 to 65, and less than 50%, respectively from the course. 
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Figure 4: Relationship of final grade and student marks in the discussion forum  
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As can be seen in Figure 4, there is a good correlation with the overall student’s mark and 
their participation in the discussion forum. The students who actively engaged in the 
discussion forum were the ones who achieved high grades. The possible reason for this is 
that the active participation and engagement helps the student to better understand the 
different study modules and gain additional knowledge from other students which they have 
applied in successfully completing the other summative assessments of the course. On the 
other end, students who rarely participated in the discussion forum received a low or even a 
failing grade. The average percentage marks for the student’s contribution and participation 
to the discussion forum are 78.2, 67.3, 50.7, 34.4, and 4.3 for students who got HD, A, B, C, 
and F, respectively. While further analysis needs to be conducted to determine the 
correlation between the overall marks and participation in the discussion forum, the results 
indicated that the students who are more engaged in the online discussion has higher 
likelihood of getting a better mark than those who are not. 

Conclusion 

The learning experiences of the students in an online postgraduate course through the 
technical discussion forum are evaluated in this paper. Based on the results, peer assisted 
learning in online technical discussion is an effective tool to enhance student’s learning and 
engagement. This provided an avenue to students to have a broader knowledge on 
engineered fibre composites through the combination of the shared experiences and 
knowledge by each student. The online discussion encouraged the students to take a more 
active role in their learning process and provided an avenue where students can explore 
answers through discussion. The students who actively engaged in the discussion forum 
achieved a better grade. A more structured format of the online discussion will encourage 
more engagement among the students and more time effective for the teaching team. 
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