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a b s t r a c t 

Teamwork assessments often result in a single final product, for which all team members receive a single mark 
regardless of their contribution to the team project. In order to respond to feedback from students in terms 
of fair marking of the teamwork assessment, we implemented peer assessment as a recommended pedagogical 
intervention to individualise team marks and prevent team members from taking advantage of free riding. Team 

marks were individualised proportional to the average peer assessment mark each student received from their 
peers in the team. We analysed course evaluation data before ( n = 151) and after ( n = 129) the implementation 
of the peer assessment process from students participating in Engineering Design courses. Analysing data in light 
of Social Interdependence Theory (Johnson & Johnson, 2009) showed that the peer assessment process improved 
the cooperation of the team members which enhanced the students’ teamwork experience and their engagement 
with the course. While only 24% of the students appreciated teamwork aspects of the course before the peer 
assessment, it increased to 34% post peer assessment. Furthermore, the implementation of the peer assessment 
process decreased complains about free riding from 26% to 7%. 

I

 

i  

p  

t  

j  

F  

s  

s  

e  

B
 

c  

n  

t  

i  

e  

e  

c  

l  

t  

c  

a  

l  

a  

g

 

 

 

 

 

 

 

o  

l  

 

i  

i  

h
R
A
2
(

ntroduction 

Acquiring efficient teamwork skills is an important part of courses
n higher education as a desirable graduate attribute and an im-
ortant employability skill. Both educators and employers encourage
eamwork as an important skill required to undertake a professional
ob ( Budimac, Putnik, Ivanovi ć, Bothe & Schuetzler, 2011 ; Iacob &
aily, 2019 ; Riebe, Girardi & Whitsed, 2016 ). Developing teamwork
kill is particularly important in engineering education, where students
hould acquire the skills to work as a part of a team to improve their
ngineering problem solving skills ( Bae, Ok & Noh, 2019 ; Lingard &
arkataki, 2011 ; Weinberg, White, Karacal, Engel & Hu, 2005 ). 

Engineering courses in Australian higher education institutes are ac-
redited by Engineers Australia, a member of Washington Accord, a
on-for-profit and professional national organisation dedicated to es-
ablishing a forum for advancement and standardisation of engineer-
ng disciplines within Australia. Engineers Australia frequently review
ngineering degrees offered by Australian universities and accredit the
ligible ones. To be accredible, the universities must show that the
ourses offered in their engineering programs provide the skillset out-
ined in “Stage 1 competency for professional engineer ” ( Engineers Aus-
ralia, 2019 ). As part of the elements and indicators of engineering appli-
ation ability, graduates are required to “Contribute(s) to and/or man-
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ge(s) complex engineering project activity, as a member and/or as the
eader of an engineering team. ” One of the six professional and personal
ttributes is “Effective team membership and team leadership ”, where
raduates are required to: 

a) understand the fundamentals of team dynamics and leadership; 
b) function as an effective member or leader of diverse engineer-

ing teams, including those with multi-level, multi-disciplinary and
multi-cultural dimensions; 

c) earn the trust and confidence of colleagues through competent and
timely completion of tasks; 

d) recognise the value of alternative and diverse viewpoints, scholarly
advice and the importance of professional networking; 

e) confidently pursues and discerns expert assistance and professional
advice; and, 

f) take initiative and fulfil the leadership role whilst respecting the
agreed roles of others. 

Including the above skillset in the accreditation process, emphasises
f the importance of integrating cooperative learning into the curricu-
um to develop the necessary teamwork skills for engineering graduates.

While courses with a focus on building teamwork skills are critical
n engineering programs, assessing teamwork projects can be challeng-
ng. One of the common challenges in assessing teamwork projects is
stralia. 
du.au (M. Jalili). 
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hat it usually is not easy to account for the team members individ-
al contributions to the accomplishment of the team project ( Friess &
oupee, 2020 ) often due to the lack of objective evidence ( Fidalgo-
lanco, Sein-Echaluce, García-Peñalvo & Conde, 2015 ). Giving a single
ark for the team product can be the easiest way of solving this prob-

em. However, the drawback of this approach is that everyone in the
roup receives the same score regardless of their contribution to the
roject. In other words, it does not consider the problem of ‘free-riding’
r ‘social loafing’ which has been identified as one of the most impor-
ant negative student behaviours in teamwork ( Borrego, Karlin, McNair
 Beddoes, 2013 ). Research has also shown that students highly favour

eceiving individualised assessment marks over all group members re-
eiving a single mark for the team work ( Tucker, Fermelis & Palmer,
009 ). Therefore, it is necessary to individualise the group marks in an
fficient and fair manner that is fairly simple and easy for the students to
nderstand ( Gransberg, 2010 ). This is especially of high importance in
ngineering and computer science subjects where the outcome of team-
ork is usually a single product. 

Peer evaluation has been recommended as a reliable pedagog-
cal intervention to minimise social loafing ( Borrego et al., 2013 ;
ransberg, 2010 ; Gueldenzoph & May, 2002 ; Mellor, 2012 ). Peer eval-
ation, refers to students formally assessing the performance of their
eam members in the team activity ( Topping, 2009 ). As a student cen-
red assessment practice, it enables the assessors to implement students’
nput in the assessment process ( Pond & Ul-Haq, 1997 ). This is impor-
ant because the activities leading to the completion of the teamwork
sually are carried out outside the classroom in the absence of the as-
essing academics and the students involved in the teamwork have a
ore in-depth insight into the team processes. Therefore, the students’

ssessment of the team dynamics can reflect a more accurate account
f the individual team member’s contributions to the completion of the
eamwork ( Tucker et al., 2009 ). 

Peer assessment is also recommended as one of the strategies to en-
ance cooperative learning ( Strom & Strom, 2011 ). Successful cooper-
tive learning requires productive cooperation of the group members.
ased on social interdependence theory, effective cooperation is facili-
ated by five variables, which are positive interdependence, individual
nd group accountability, promotive interaction, social and interper-
onal skills, and group processing ( Johnson & Johnson, 2009 ). Positive
nterdependence exists when the goal achievement of individuals are
ositively correlated and their actions are driven by the perception that
hey will achieve their goal only if their group members are able to
ulfil their goals ( Johnson, 2003 ; Johnson & Johnson, 2009 ). Positive
nterdependence consequentially creates sense of group and individ-
al accountability and responsibility, which motivate group members
o perform well by not only trying to complete their own share of work,
ut also mediating the completion of the work of other group members
 Johnson, 2003 ; Johnson & Johnson, 2009 ). Furthermore, positive in-
erdependence leads to promotive interaction amongst group members
nd encourages them to provide each other with necessary assistance,
hare and exchange relevant materials and resources, and improve
ach other’s work by providing constructive feedback ( Johnson, 2003 ;
ohnson & Johnson, 2009 ). Effective promotive interaction amongst in-
ividuals in turn requires their appropriate use of social and interper-
onal skills ( Johnson & Johnson, 2009 ). Finally, group processing is an
ssential element of effective cooperation amongst individuals where
hey reflect on the contributions of each team member from time to time
nd evaluate the group’s performance to continue the actions that con-
ribute to the group’s goal achievement and change inefficient measures
 Johnson, 2003 ; Johnson & Johnson, 2009 ). In other words, group pro-
essing clarifies how the group is moving towards achieving their shared
oal. In light of social interdependence theory, peer assessment can as-
ist the team members to reflect on their performance and improve, par-
icularly if implemented continuously throughout a team work project
 Tucker et al., 2009 ). Including peer assessment in the process of the
valuating teamwork has also shown to be effective in enhancing stu-
ents accountability and inspiring them to improve their interaction
ith the team members to achieve the team’s goal ( Scofield, 2005 ). It
lso highlights the individual contributions of the team members’, thus
otivating them for better performance. 

In this work, we implemented a peer assessment process to individ-
alise group marks, in engineering design courses, namely Professional
ngineering Project Part A & B (Post Graduate course) and Engineering
esign Project Part A & B (Under Graduate course), offered in the School
f Engineering, Royal Melbourne Institute of Technology (RMIT), Mel-
ourne, Australia. The peer assessment process was introduced to the
eamwork assessment process in response to the course evaluation feed-
ack that we received from the students in 2017. At the time, all team
embers received a single mark for the teamwork-based assessment

asks undertaken in these courses. However, their qualitative feedback
uggested that they thought their teamwork marks did not account for
free-riders ” thus not reflecting their true individual contributions to
he completion of the task. The analysis of qualitative and quantitative
tudent feedback both before and after the implementation of the peer
ssessment process demonstrated that it provides a fair approach to in-
ividualise the group marks and improves students’ course experience. 

aterials and methods 

ourse overview 

Professional Engineering Project Part A & B and Engineering Design
roject Part A & B courses are offered in undergraduate and postgrad-
ate programs in Electrical Engineering, Electrical and Electronics En-
ineering, Computer and Network Engineering, and Communications
ngineering. These courses run in two semesters, and their purpose is
o introduce the students to engineering projects and refine their analyt-
cal and practical design skills through teamwork. The students engage
n a team project (each team with 4–6 member) under supervision of an
cademic staff, leading to the design and production of an engineering
roduct. In semester one, the students work in a set team to develop an
lectrical, Electronic, Network, or Communication Engineering product
dea. The teams are expected to complete their project definition, re-
uirement analysis, and make significant progress in terms of designing
nd building their product. Teams complete their project in semester
wo, where they demonstrate their working prototype/product at the
chool of Engineering Trade Fair, which is usually attended and judged
y many industry representatives. 

ssessment marking 

There are four tasks to be completed in Part A and three tasks in
art B. In Part A, teams are assessed for project definition, requirement
nalysis, presentation and progress report. The assessments in Part B in-
lude completion plan, presentation and final report. Marking of each
ssessment involves three steps. First, academic staff mark the assess-
ent tasks, and each team receives a single mark for each task. Team
embers also assess their peers’ performance after each assessment task.
he marks received from the academics and the results of the peer as-
essments are then used to individualise and finalise the marks of each
eam member. 

eer assessment and mark individualisation procedure 

Marks of individual students is determined by taking into account
heir individual peer assessment marks provided by their team mem-
ers. This is achieved by inviting all team members to participate in the
eer assessment process. However, participation in the peer-assessment
rocess is not compulsory (See Appendix 1 for the peer assessment
riteria). After the completion of each assessment task, students are
iven a week to peer-assess all team members including themselves
n terms of their contribution to the completion of the assignment.
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Table 1 

The table shows an example of how a group assessment mark is individualised based on peer as- 
sessment marks. The team received 75 (out of 100) from the academic for their assignment. Only 
four team members out of 5 participated in the peer-assessment and Student 2 did not complete the 
peer assessment. The team’s mark is individualised proportional to the average of peer assessment 
marks given to each student. In this example, individual peer assessment marks ranges from 70% 

to 90%. Accordingly, individual marks vary from 80.36/100 to 62.5/100. The individual marks are 
proportional to the peer assessments, for example, individual mark of student 1 is 80.36, which is 
obtained by multiplying 75 (team mark received from the academic) by 90 and then dividing by 84 
(the average of all team members’ peer assessment marks). 

Peer assessment completed for: 

Name of Assessor Student 1 Student 2 Student 3 Student 4 Student 5 

Student 1 100% 60% 100% 80% 40% 

Student 2 – – – – –

Student 3 100% 100% 100% 100% 100% 

Student 4 80% 80% 80% 100% 60% 

Student 5 80% 80% 80% 80% 80% 

Mean peer assessment mark 90% 80% 90% 90% 70% 

Team mark from the academic 75 75 75 75 75 

Individual mark 80.36 71.43 80.36 80.36 62.5 
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Table 2 

Impact of group mark individualisation based on peer assessment policy in 
the feedback provided by students in the CES survey. 

Pre peer assessment 

% of student commented about 

teamwork appreciation in the 

section “What are the best 

aspects of this course? ” of the 

CES 

% of students commented on 

inappropriate team assessment 

in the section “What aspects of 

this course are in most need of 

improvement? ” of the CES 

24% 26% 

Post peer assessment 

34% 7% 
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eer assessment is conducted using an on-line tool ( SparkPlus, 2020
 https://sparkplus.com.au/ ," supported by RMIT University) as online
eer assessment systems are reported to be more efficient ( Tucker et al.,
009 ). The average of the peer assessment marks received by a student
rom everyone in the team is then calculated. The mark the teams re-
eived from the academics is then individualised proportionally based
n the average of the peer assessment mark each student received from
he team members. If a student receives zero average peer assessment
ark, their individual mark for that assignment will be zero regardless

f the mark given to the team by the academic staff. Indeed, the zero
ark from all team members indicates that the student had not any in-
ividual contribution to the completion of the task. Table 1 illustrates
n example of how the team marks are individualised based on peer
ssessments. 

ourse evaluation 

Students’ written feedback collected through the Course Evaluation
urvey (CES) (see Appendix B for CES procedure) was used to investigate
he impact of implementing peer assessment process to individualise the
eam member marks on the students’ course evaluation. We analysed
tudent feedback coming from two groups of students. The group who
rovided feedback before the implementation of the peer assessment
rocess, included 151 students (27 teams) enroled in the Professional
ngineering Project and Engineering Design Project courses in 2018.
hen, we implemented the peer assessments process in 2019 and the
eedback collected from 129 students (23 teams) enroled in 2019 was
lso analysed to investigate how the changes to the assessment process
mpacted the students course evaluation. 

esults 

In this section, we present our quantitative and qualitative results
re and post implementation of the peer assessment strategy for the fair
ndividualisation of team marks. 

re peer assessment 

In this case, the students’ individual contributions to the teamwork
ere not assessed, and a single mark was given to each team. In the
ritten feedback provided in the Course Evaluation Survey (CES) re-
ort, 24% of the students provided feedback in the “best aspects of the
ourse ” section appreciated teamwork aspects of the course ( Table 2 ).
hen students were asked for the aspects of the course that needed im-

rovement, 26% of them explicitly mentioned the marking process and
ow individual contributions were captured as an area for improvement
 Table 2 ). They particularly mentioned social loafing as a major issue
nd suggested that to be taken into account in the assessment process.
he following quotations are examples of the student feedback in this
egard: 

“There’s no consequence for not contributing to the group assess-
ments ”; 

“It makes it way too easy for group members to be lazy and let the
rest of the group do everything ”; 

“As with any group work, two students allocated to our group com-
pleted little to zero work all year but will receive the same mark as
the rest of us ”; 

“Team mates not pulling their weight and not being marked down
enough for it ”. 

To respond to the students’ feedback, we implemented the peer as-
essment process to individualise the team marks. 

ost peer assessment 

The students were asked to complete peer assessments after each
ssignment. Analysis of the qualitative feedback provided in the CES
urvey (see Appendix B ) showed that there was a 42% increase in stu-
ents’ positive feedback indicating their appreciation of the teamwork
spect of the assessment tasks compared to their feedback received prior
o the implementation of the mark individualisation process ( Table 2 ). 

Almost one-third of the students who provided CES feedback, ex-
licitly mentioned that they liked the teamwork aspects of the course.
he following quotations are instances of student feedback reflecting
heir appreciation of teamwork skill development in the courses after

https://sparkplus.com.au/
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Table 3 

Impact of group mark individualisa- 
tion on the student engagement with 
the course measured by mGTS and 
OSI (see appendix B for details). mGTS 
shows the average and standard devi- 
ation of the mGTSs of the academic 
staff involved in supervising the stu- 
dent projects. mGTS of post peer as- 
sessment is significantly higher than 
that of pre peer assessment ( P < 0.018; 
Wilconxon’s ranksum test). 

mGTS OSI 

Pre peer assessment 

4.04 ± 0.47 4 

Post peer assessment 

4.34 ± 0.46 4.12 
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he implementation of the peer assessment process to individualise their
arks: 

“(I liked) being in groups which helps us in our communication and
also providing feedback and tips to do the given module is pretty
good. ”; 

“Learn about the process of how to start a project, and team cooper-
ation. ”

“Learn how to assign tasks and how to play the role of the team to
complete the task. ”

“Working in a project with different people gives training on how to
perform in a group. Mainly the management of group and working
together in a group. It was a good experience. ”

“I learned working in team and problem solving skills. ”; 

“This course helps in building the Industrial Network and team build-
ing ”. 

As reflected in these comments, the students appreciated the im-
roved group processing as a result of implementing the peer assessment
rocess. This highlights the importance of group processing ( Johnson &
ohnson, 2009 ) in improving the cooperation of team members. 

Teaching quality of the courses at RMIT are assessed through Good
eaching Scale (GTS) in the CES survey (see Appendix B ). Teams were
sked to complete the CES for their academic supervisors. Our data
howed that the post peer assessment mean GTSs (mGTSs) were sig-
ificantly improved ( P < 0.018; Wilconxon’s ranksum test) compared
o the pre peer assessment mGTSs ( Table 3 ). The peer assessment pro-
ess improvement the mGTS scores by 8%, while other courses offered
n the school and RMIT experienced less than 1% improvement over
he same time period. The Overall Satisfaction Index (OSI) of the course
as also increased from 4 to 4.12 by implementing the peer assessment.
he improvement in the mGTS and OSI provide evidence for the posi-
ive impact of the peer assessment process and individualising the team
cores. 

iscussion 

Efficient teamwork skill is essential for many engineering jobs. Many
ccreditation agencies, like Engineers Australia that is the peak accred-
tation body for engineering degrees in Australian universities, expect
ngineering graduates to gain proficiency in teamwork skills in their
ducation programs. To be truly proficient in teamwork skills, students
ust be offered courses with teamwork as their core. However, assess-

ng teamwork in challenging. A critical challenge is how to effectively
ndividualise team marks. Engineering team projects often result in a
ingle end-product, receiving a single mark from assessors. 
In this work, we implemented a peer assessment process as a part of
ssessing engineering design courses offered in undergraduate and post-
raduate programs of Electrical and Electronics Engineering at RMIT
niversity, Melbourne, Australia. This was done to individualise team
ssessment marks in response to the student feedback about the short-
oming of all team members receiving the same mark for the team
roject. After completing each of the 7 parts of the assignment, stu-
ents were asked to complete a peer assessment on an online platform
SparkPlus) to evaluate their team members’ performance. The average
ating that each student received from their team members were then
sed to individualise the team mark for that student. This resulted in fair
ndividual distribution of marks accounting for the individual contribu-
ions in the marking process. Our findings showed that the students’
valuation of the course significantly improved after the implementa-
ion of the peer assessment process and considerably decreased student
omplains about marking fairness for non-contributing team members.
he peer assessment was also a major contributor to the improved good
eaching scores for the academic supervisors involved in supervising the
eam projects. The data also showed that students’ engagement with the
ourse was significantly improved. The analysis of the students qualita-
ive feedback reflected that the peer assessment process improved the
roup processing as a factor mediating effective cooperation ( Johnson
 Johnson, 2009 ) which resulted in student’s having a greater appreci-
tion of the teamwork aspect of the assessment. 

Our findings confirms previous research in showing that peer assess-
ent is an effective way of individualising team marks and accounting

or the individual contributions of the team members and preventing
eam members from taking advantage of freeriding ( Gransberg, 2010 ;
ucker et al., 2009 ). Students benefit from the team-based assessment by

mproving and enhancing their critical employability skills. At the same
ime the peer assessment and individualising their marks highlights their
ndividual contributions to the accomplishment of the project and en-
ourages them to avoid freeriding. 

eclaration of Competing Interest 

None. 

ppendix A: Questions asked in the peer assessment enquiry 

Each student is assessed by their team members for contributions
o the team activity, overall performance and level of involvement with
he project works. The team members are assessed against the following
riteria: 

• Ethical conduct and professional accountability (20%). 
• Creative, innovative and proactive demeanour (20%). 
• Efficiency use and manage information. (20%). 
• Orderly manage her/himself (20%). 
• Effective team member (20%). 

Students provide a rating of 0–10 for each of the criteria above for
ach of their team members, which is then averaged over all criteria,
nd multiplied by 10 to provide the percentage (0 − 100%) for each peer
ssessment. When logged in to the online system (SparkPlus), students
nd the assignment to which the peer assessment is through. Then for
ach criterion above, they find peers to whom they require to assess.
tudents can also provide written feedback to each of their peers in
he team. The identity of peer assessors is blind to the peers. As the
eer assessment period concludes, the average peer assessment received
y each student along with the written feedback provided by peers is
ublished and becomes accessible to students in their portal. 

ppendix B: Course evaluation survey questionnaire 

In the last four weeks of each semester, students are asked to com-
lete a Course Evaluation Survey (CES) for each course enroled. They
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rovide written feedback on their experience of the course and also pro-
ide a rating of 1–5 for each of the following questions: 

Q1 The teaching staff are extremely good at explaining things. 
Q2 The teaching staff normally give me helpful feedback on how I

am going in this course. 
Q3 The teaching staff in this course motivate me to do my best work.
Q4 The teaching staff work hard to make this course interesting. 
Q5 The staff make a real effort to understand difficulties I might be

having with my work. 
Q6 The staff put a lot of time into commenting on my work. 
Q7 Overall, I am satisfied with the quality of this course. 

The ratings for each CES item above are averaged over all students
rovided valid answers. Then, the averaged ratings of Q1-Q6 are again
veraged to obtain mean Good Teaching Scale (mGTS) that is used for
ifferent policy-making actions, such as academic staff promotion and
xternal block funding approvals. The average rating of Q7 is used to
btain Overall Satisfaction Index (OSI). The course receives a single
OSI, while each academic supervisor involved in the course receives

n mGTS. 
The students are also asked to provide feedback on positive and neg-

tive aspects of the course. Students provided written feedback in CES
urveys on two questions: “What are the best aspects of this course? ”
positive aspects) and “What aspects of this course are in most need of
mprovement? ” (negative aspects). The written feedback is used to make
ositive changes in the course to improve course quality and student ex-
erience. 
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