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CONTEXT 
Peer assisted learning (PAL) is recognised as a successful way to improve academic outcomes 
amongst groups of students, whilst also encouraging personal growth and development. Many 
institutions currently support unit-based peer-assisted learning activities, usually targeting 1st year 
units, primarily to assist students' transition to university. 

Shifting focus to program-level curriculum design and learning outcomes raises an opportunity to 
rethink peer-assisted learning, and to develop a complementary PAL framework that focuses on 
program learning outcomes and discipline-specific competencies that are expected to develop over a 
complete learning program. 

PURPOSE 
The aim of this research was to identify and develop a PAL framework and activities with the following 
features:  

i) A focus on competencies developed throughout degree programs, rather than selected units, 
ii) involve and serve students across all years of their learning program,  
iii) enable and encourage students to take responsibility for developing, managing and sustaining 

PAL groups and activities.  
The research is being conducted in the context of an engineering degree program, but we are seeking 
to develop a framework that, with appropriate changes, will be relevant in any discipline. 

APPROACH 
The research was conducted in two stages;  

• Stage1: cross-disciplinary investigation of characteristics of a program-based PAL framework, 
and  

• Stage 2: implementation of a pilot PAL program in engineering over a semester. 
Stage 1 informed the design of the Stage 2 pilot. In Stage 1 students from a range of disciplines were 
surveyed to identify what features would attract them to participate in program-based PAL activities, 
i.e. beyond the PASS model of PAL (currently available to some 1st year students). In Stage 2 several 
groups of volunteer students were engaged in projects to construct a variety of kits (e.g. hexapod 
robot, 3D printer, Arduino microcontrollers, etc.) and to modify and/or utilise them in a novel way. Each 
group comprised a senior-year mentor and at least one student from each year of the engineering 
program representing a cross-section of engineering majors. A tutor was engaged to supervise the 
students and help find resources, however the primary responsibility for problem solving was placed 
with the students. At the end of Stage 2 all participants were surveyed, and focus groups conducted.  

RESULTS 
Whilst some groups of students dropped out relatively early due to lack of time, several groups rose to 
the challenges they encountered, both expected and unexpected. The students who remained in the 
program benefitted from their cross-year and cross-disciplinary projects and demonstrated an interest 
in continuing. However, it appears that ongoing support and specific preparation of students to work in 
diverse and multidisciplinary groups will be necessary if the program is to become self-sustaining. 

CONCLUSIONS 
Our investigations lead us to believe a there is a place for program-based PAL in universities, however 
further studies are required to determine how best to prepare students, structure the projects, and 
manage the groups to ensure their continuation. 
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Introduction 
Peer assisted learning (PAL) is recognised as a successful way to improve academic 
outcomes amongst groups of students [1,2], whilst also encouraging personal growth and 
development [3].  

Many universities support unit-based peer-assisted learning (PAL) activities [4,5]. To date, 
such PAL activities have usually targeted 1st year units. In addition to supporting the 
achievement of formal learning goals they also assist students' transition to university, and 
encourage the development of independent and social learning skills. 

Recent changes in Learning and Teaching policy at Macquarie University prompted a shift in 
focus to program-level curriculum design (as outlined in the University’s L&T Strategic 
Framework). This presented an opportunity to rethink peer-assisted learning, and to develop 
a complementary PAL framework that focuses on program learning outcomes and discipline-
specific competencies that are expected to develop over a complete learning program. 

 

Aims 
The broad goal of the project reported herein was to investigate the development and 
effectiveness of PAL activities with the following features: 

1) a focus on competencies developed throughout programs (rather than selected 
units), 

2) involvement of students across all years of their learning program (including the 
transition to post-university), 

3) enable and encourage students to take responsibility for developing, managing and 
sustaining PAL groups and learning activities.  

It should be noted that the aim was not to replace existing PAL programs [4-6], but to 
complement them. 

Furthermore, the new PAL framework was to be designed to be applicable to any discipline, 
with a pilot program to be developed and trialled in Engineering, i.e. where the development 
of specific program-level competencies such as practical design and construction skills could 
benefit from a program-based approach to PAL. 

The broad outcome hoped for was ongoing student learning of discipline-specific and generic 
skills and competencies, and that this would occur amongst diverse groups of students 
participating in enquiry-driven projects, ideally in a dedicated space and in an atmosphere of 
mutual and cooperative learning. 

Expected additional benefits of a program-based approach to PAL (PB-PAL) include: 

i) Improved student learning; junior students will be guided in their learning of program-
related concepts and skills by more senior students, whilst senior students will 
develop a deeper understanding of what they have been learning, and the 
connections between the various aspects of their learning, through the process of 
guiding others along the same path. 

ii) Improved student cohesion and satisfaction within the discipline through the 
development of supportive student networks within and across years of the relevant 
program. It is also hoped to engage better, through their peers, with those students 
who are often left on the "outer" in traditional learning environments because of their 
cultural background, gender, personal disposition, or other factors. 
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iii) Personal development of students, including opportunities to develop and exhibit 
leadership and mentoring skills, and other valuable qualities that will expand their 
opportunities and assist their advancement post-university. 

 

Project Organisation 
In developing the PB-PAL framework and pilot project we were guided by established 
methodologies [7] and existing planning and implementation frameworks [8]. We also aimed 
to build on experience gained in a related area, i.e. peer convening [9], and principles 
common to all PAL implementations, e.g. that PAL activities should be student-led [10]. 

 

The project was conducted in two stages, organised as follows; 

Stage 1: Semester 2 2015 - Research and design of the program-based PAL framework. 

i) Existing hierachical PAL schemes (i.e. in which senior students mentor junior 
students) were reviewed to identify features which may be adapted to program-based 
PAL. For example, hierarchical peer support is an aspect of the PASS program at 
Manchester University [11]. 

ii) A series of consultations were conducted by two undergraduate merit scholars (one 
from Law and the other from Engineering) with a wide cross-section of students from 
professionally-oriented disciplines (Engineering, Business, and Law) to determine 
their perspectives on;  

a) what program-specific skills they thought they most needed to develop, i.e. 
which were not developed adequately in their regular coursework,  

b) the type of projects and activities most likely to engage the students and 
develop the latter program-specific skills, and  

c) the group structures, mentoring roles, and rewards most likely to attract 
students and be effective in facilitating mutual learning.  

The consultations were conducted by surveys and focus groups with a set list of 
questions addressing the latter issues. Questions such as 'would female-only PAL 
groups make the PAL activities more attractive to female students?', were also 
included to investigate how best to engage the widest possible cohort of students. 

iii) One of the investigators (Tse) undertook formal PASS supervisor training, so the 
team could adopt best practice from standard PAL, whilst also clearly differentiating 
PB-PAL. 

iv) A range of PB-PAL activities were developed, ranging from programming of simple 
microcontrollers (i.e. Arduinos) to do specified tasks, to construction and 
programming of relatively complex kits (e.g. a six-legged robot, a 3D printer). Most 
projects combined electronic and mechanical aspects and could be classed as 
mechatronic projects, with the intention of engaging students across a range of 
engineering specialisations.  

Each project was designed to be conducted in two phases; i) a construction and 
testing phase, and ii) a “challenge” phase in which the students were tasked to 
implement a specific nontrivial functionality that would challenge even the senior 
students. For example, one challenge was to develop a system to make a remote-
controlled drone follow a pair of white lines on the floor of the laboratory.  
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Stage 2: Semester 1 2016 - Implementation of a pilot PB-PAL program. 

i) The PB-PAL project was advertised to all engineering students early in semester, 
both online and in classes, and responses logged. 

ii) A “town-hall” meeting of all respondents was held, in which the nature and 
organisation of the research project was explained, together with the group allocation 
process (i.e. to maximise diversity by age, gender, background, etc.), and the projects 
to be completed by the students were discussed. Any questions were answered. 

iii) Student mentors were identified and trained to ensure they understood their role (i.e. 
to mentor the less senior students, and manage the group, etc.), and that they were 
willing and able to fulfil that role. (Note: to help attract mentors they were offered 
some credit towards the professional engagement requirements of their degree). 

iv) Construction of allocated projects commenced in Week 4 of semester. Participating 
students were required to attend a teaching laboratory where they worked in 
allocated groups on allocated projects for two hours per week for eight weeks under 
the supervision of a postgraduate student, who was instructed to facilitate project 
progress, but not direct the students. (Note: we plan to implement a less-controlled 
and more open approach to group formation and project choice as PB-PAL develops 
and grows – ideally students would identify and develop projects themselves which 
they are motivated to complete, and would form groups based not only on social 
connections but also with the aim of bringing together the specific skill-sets needed to 
complete their projects). 

v) Three optional workshops were also offered throughout the semester, as follows: i) a 
learn-to-solder workshop, ii) a seminar by a successful entrepreneur on their 
experiences, and iii) a MatLab workshop. The workshops were intended to fill some 
specific skills gaps, provide motivation and/or ideas, and assist in the development of 
useful software tools by illustrating the role of modelling in engineering projects. 

vi) A wind-up Pizza-night was held to celebrate the end of the project, obtain direct 
feedback from students on their experiences, advice on what worked well and what 
could be done better, and plan the next stage towards self-sustaining PB-PAL 
activities.  

Project Outcomes 
The project was supported and enabled by Strategic Priority Learning and Teaching research 
funding provided by the University, which was used to purchase equipment (project kits and 
components), provide PASS training, employ a merit scholar (an undergraduate law student) 
during Stage 1, and employ a Research Assistant (an undergraduate engineering student) 
during Stages 1 and 2. The undergraduate students were employed to undertake student 
surveys, plan and coordinate activities with students, and record and report on project 
outcomes. It is worth noting that the two student employees made a significant positive 
difference to obtaining the participation of students in the surveys and subsequent PB-PAL 
activities during the research project. 

Stage 1: Semester 2 2015 - Research and design of the program-based PAL framework. 

The feedback obtained from students through surveys and focus groups regarding what they 
would most value in program-based peer-assisted (PB-PAL) learning, was strongly 
influenced by their recent experiences of PASS-type PAL, if any. 

For example, the Law and Business students valued the following highly; “small groups”, 
“mentors who had excelled in the unit previously”, “regular self-assessment tasks”, and other 
such attributes of PASS-type PAL. These responses were of limited assistance for designing 
a PB-PAL framework. Nevertheless, it was interesting to gain insights into a very active Law 
Society which provides many PB-PAL-type learning experiences for these students. It was 
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also noted that the motivation of many of the students participating in these activities was to 
improve their “curriculum vitae”. 

The response from Engineering students, most of whom had not previously participated in 
any PAL, was more diverse and helpful. For example, it was stated that they expected 
participation in a PB-PAL project would help them “achieve a better understanding of 
Engineering, and work effectively in a group”. Furthermore, there was a strong preference for 
a choice of PB-PAL projects addressing real-world problems, each with a clear deliverable 
after 4 to 6 months. The latter was well aligned with what we intended to provide, except that 
we had expected the participants would identify and specify their own projects. 

With the latter information we embarked upon designing a PB-PAL framework to be 
implemented within the time and resources available for Stage 2 of the project. 

Stage 2: Semester 1 2016 - Implementation of a pilot PB-PAL program. 

The response to the call-out for project participants was almost overwhelming, with 
approximately 200 students across all four years of their engineering programs indicating an 
interest in participating in the PB-PAL activities on offer. Most attended the initial “town-hall” 
meeting to find out more about the project.  

It was originally intended to limit participation in Stage 2 of the project to 24 students (i.e. 4 
groups of 6) however, given the unexpectedly large student response we changed our plans 
to accommodate as many students as possible by running projects of decidedly different 
types on two separate evenings, involving approximately 100 students at the commencement 
of Stage 2. We believed this strategy would improve the chances of the students continuing 
with PB-PAL after the conclusion of the research project, whilst also providing additional 
insights into how different types of projects engaged students. 

In the first session 44 students were divided into 6 groups of 7 or 8 students and provided 
with one of the following kits to construct and test and use: hexapod robot, quadcopter, drone 
with camera, mini-drone (x 2), 3d printer. In the second session 45 students were divided into 
9 groups of 5, and provided with an Arduino kit with which to work. Composition of the project 
groups was deliberately made diverse in terms of both year of study and specialisation, and 
each group had at least one senior student as mentor.  

Most groups did not progress beyond the construction and testing phase of their projects due 
to unexpected challenges encountered (e.g. broken components), however most groups 
made good efforts to overcome these challenges. Group dynamics were observed to vary 
substantially from very collaborative efforts to situations in which a dominant individual drove 
the project, almost in a “watch and learn” approach.  

There was no expectation on participants to continue in the group projects if they did not 
wish to, and the attrition rate was initially very high - the number of participants dropped to 
less than half of the commencing cohort within a few weeks. The reasons for this rapid 
reduction in participation are not clear, however we suspect the large initial group size is a 
factor, combined with an increase in regular coursework as semester progressed.  

At the end of the project a “wind-up” event and focus group was held which attracted fifteen 
participants, and this provided valuable insights into these students’ experiences and 
learning. An online survey was also distributed to all participants to obtain their perspectives 
on the successes and failures of the PB-PAL activities as implemented. Some of the results 
of that survey are presented schematically on the following page. The results validated our 
approach to providing program based peer assisted learning, and the benefits of such an 
approach to PAL.  

For example, a significant majority of participants found the interactions with students from 
other years and other majors a positive experience, and there was also a good amount of 
two-way learning occurring. A significant number of participants also indicated they wished to 
continue with the PB-PAL projects, however this has not yet eventuated. 
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Conclusions and Further Work 
The strong initial response to PB-PAL projects and workshops indicated that engineering 
students are generally keen to learn and apply practical skills associated with engineering, 
but which are not always developed within their standard coursework. Not all interested 
students could be accommodated by this offering of PB-PAL workshops and projects, 
however a good proportion of those students who commenced stayed involved for the full 
eight weeks of the project, and provided insightful feedback at the end of the project. 

Based on the feedback from participants our primary hypothesis that students can learn 
generic and program-specific skills from their peers, especially when working on projects in 
groups containing a diversity of experience, was generally supported. However, it was less 
obvious if and how the more senior and advanced students benefitted from passing on their 
knowledge to their less advanced peers; this is an area requiring further investigation. 

We found that the type of project offered can have a significant impact on student interest 
and retention, and that when assessment is not involved students are motivated by a 
challenge. For example, relatively complicated projects based on construction of a 
commercial kit (e.g. the hexapod robot, and 3D printer projects) were found to provide better 
motivation and resulted in much better student engagement and retention than less 
challenging projects based on programming and interfacing a specific microcontroller 
platform (in this case, the Arduino). Relevance of the project to the students’ engineering 
major or specialisation appeared to have little impact on motivation and retention. Allowing 
students propose their own projects may improve motivation, however based on student 
comments it’s not quite that simple – when challenged, many students could not conceive of 
their own projects, and instead asked for “relevant” projects to be specified. The involvement 
of students in the project identification and specification process is potentially a valuable 
learning experience itself, and warrants further investigation. 

The fact that the projects established to initiate students to PB-PAL did not seed ongoing 
student-driven projects was disappointing, especially after the commitment and interest 
displayed by the core group of fifteen students. The lack of continuing momentum was in this 
case largely due to the lack of an appropriate space available for students to engage 
independently in PB-PAL- type activities. To provide such a space with a minimal level of 
ongoing supervision would require resources which are in short supply, nevertheless we 
believe the investment would be more than repaid in learning of generic and program-
specific skills, and in student satisfaction, adding substantial value to formal studies. Further 
strategies to build on the enthusiasm displayed by students for extra-curricular project work 
are being considered. 

 

References 
[1] Alpay, E., et. al., (2010). Changing the marks-based culture of learning through peer-assisted 

tutorials, European Journal of Engineering Education, 35(1), 17–32. 

[2] Dawson, P. et. al., (2014). On the Effectiveness of Supplemental Instruction: A Systematic Review 
of Supplemental Instruction and Peer-Assisted Study Sessions Literature Between 2001 and 2010, 
Review of Educational Research, 84(4), 609–639. 

[3] Arendale, D. R. and Hane, A. R., (2014). Holistic Growth of College Peer Study Group Participants: 
Prompting Academic and Personal Development, Research & Teaching in Developmental 
Education, 31(1) 7.  

[4] Faculty of Business and Economics, Macquarie University, (2012). Peer-Assisted Learning 
Procedure. Retrieved 8/4/2015 from http://mq.edu.au/policy/docs/peer_assisted/procedure.html 

[5] Faculty of Business and Economics, Macquarie University, (2012). Peer-Assisted Learning Policy. 
Retrieved 8/4/2015 from http://mq.edu.au/policy/docs/peer_assisted/policy.html 



Proceedings, AAEE2016 Conference 
Coffs Harbour, Australia 8 

[6] van der Meer, J., and Scott, C., (2009). Students’ Experiences and Perceptions of Peer Assisted 
Study Sessions: Towards Ongoing Improvement, Journal of Peer Learning, 2, 3-22. 

[7] Hodgson, Y. Benson, R. and Brack, C. (2013). Using action research to improve student 
engagement in a peer-assisted learning programme, Educational Action Research, 21(3), 359–
375. 

[8] Ross, M. T. and Cameron, H. S., (2007). Peer assisted learning: a planning and implementation 
framework, AMEE Guide no. 30. Medical Teacher 29, 527–545. 

[9] Town, G. E. and Svensson, C., (2013). Reflections on Learning Through Peer Convening, 
Proceedings, 24th Annual Conference of the Australasian Association for Engineering Education 
(AAEE2013), Gold Coast, Dec. 8-11, paper 1D1. 

[10] Wadoodi, A., et. al. (2002), Twelve tips for peer-assisted learning: a classic concept revisited, 
Medical Teacher, 24(3), 241-244. 

[11] Teaching and Learning Support Office, Manchester University. Peer Assisted Study Sessions. 
Retrieved 8/4/2015 from http://www.tlso.manchester.ac.uk/students-as-partners/peersupport/ 

 

Acknowledgements 
This work was supported by a Macquarie University Strategic Priority Learning and Teaching 
Grant. We thank Mr Iain McAlpine for helpful discussions, and Ms Sumiya Sultan (Research 
Assistant) and Ms Eryn Chapman (Merit Scholar) for their assistance. 


