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Peer-to-Peer Assessment in Large Classes:  
A Study of Several Techniques Used in Design Courses 

 

Abstract 

Peer-to-peer assessment, with student teams evaluating the work of other teams, has the potential 
to greatly enrich student learning and the classroom environment, as well as compliment 
instructor-based assessments.  This paper examines four peer-to-peer assessment techniques used 
in large engineering design courses.  These techniques have been identified, and, through several 
iterations, developed to work well in the design engineering classroom setting.   The four 
techniques include: evaluation of designs through a Poster Gallery Walk; Design Tournaments 
where candidate designs are successively eliminated through multiple rounds of review; “Hot 
Seat” Debates based on a ranking of student designs along a common performance metric; and 
“Design Manager Role Playing” where teams authorize or reject designs created by their peers.  
Based on survey responses, student impressions of the activities are mixed, but more students 
than not report that they feel the activities are effective in improving understanding of the course 
content and in developing critical analysis and evaluation skills.  Activities in which students 
were given time to examine a small number of peer designs in depth, as opposed to a quick 
assessment of a large number of designs, were more positively regarded.  The student 
assessments were generally found to correlate well with instructor and teaching assistant 
assessments (up to r = 0.67), similar to as has been reported elsewhere in the literature.  By 
carefully phrasing the peer-to-peer assessment activities, and then evaluating the quality of the 
student assessments, it is believed the activities can be used to demonstrate, in part, several 
desired attributes for outcomes-based accreditation (such as problem analysis, investigation, 
design, and communication, for example).   

Background 

Regular, prompt feedback has frequently been identified as an essential element of effective 
teaching practice1,2 and critical to learners’ knowledge and skill acquisition.3  Budget, space, and 
resource constraints often dictate the need for larger class sizes, which in turn strains an 
instructor’s ability to provide frequent, timely, high-quality feedback.  If the assessment burden 
on the instructor is not to increase, either the frequency or the extent of the feedback must 
decrease.  Peer-to-peer assessment provides some hope in maintaining the frequency and depth 
of feedback in light of increasing class size.  (The term peer-to-peer assessment has been adopted 
throughout this paper to avoid confusion with peer evaluation, where students in a team assess 
the contributions of individual team members towards achieving the team’s goals.)  As noted by 
Topping4, even though students can be expected to have less skill at assessment than the teacher, 
the additional time they can contribute to the assessment may be able to produce an equally 
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reliable and valid assessment; that is, the greater volume, frequency, and immediacy of feedback 
might compensate for any quality disadvantage.  

Peer-to-peer assessment has the students themselves evaluate the quality, value, or success of the 
work of other students.  With students conducting the peer-to-peer assessments, the approach is 
highly scalable to almost any class size.  Moreover, the act of assessing other’s work requires 
students to apply higher-level thinking skills, such as evaluation, judgment, and critical thinking, 
as well as a reflection on the student’s own work.  Or, as noted by Topping, formative peer 
assessment is likely to involve intelligent questioning, coupled with increased self-disclosure and 
thereby assessment of understanding.4  When peer-to-peer assessment is done in class, in an 
interactive manner, there is potential to increase student interest and engagement with the course 
and the course material.  Krause identifies peer-to-peer assessment as a means to engage students 
and increasingly shift their focus on “their responsibility for becoming and remaining engaged in 
the learning process.”5   

Numerous studies have examined student acceptance, reliability and validity of peer-to-peer 
assessment techniques.  In conducting a meta-analysis of 56 cases comparing peer and teacher 
evaluations, Falchikov and Goldfinch found good correlation between the two (r = 0.69).6  In 
another analysis of 25 studies, 72% reported “acceptably high reliability” and no relationship 
between student acceptance and reliability.7 

In terms of incorporating team activities in the classroom, education literature broadly supports 
the use of such active and cooperative learning approaches.8,9  In contrast to lecturing, active 
learning engages students in activities that go beyond simply listening and include “dialog, 
debate, writing, and problem solving, as well as higher-order thinking, e.g. analysis, synthesis, 
evaluation”.10  This paper examines the use of class time in engineering design courses for 
student teams to engage in review, assessment, and critique of the work of other teams.  The 
course context is presented below, including a summary of four different class activities in which 
peer-to-peer assessment has been incorporated.  Comparison of the peer-to-peer assessment 
results to instructor assessments is considered, followed by student feedback regarding the 
perceived effectiveness of the different assessments.  The correlation between student and 
teaching assistant assessments is briefly considered, and the paper closes with a brief discussion 
of the potential application to outcomes-based accreditation. 

Course Context 

Several design courses in the Department of Mechanical Engineering at the University of British 
Columbia have adopted a Team-Based Learning11 (TBL) approach.  The first course, MECH 
223, is a second-year mechanical design course that introduces the design process.12  It has a 
typical enrolment of 125 students, all registered in a common lecture section (i.e. there are 
approximately 125 students in the classroom at one time).  It includes two major design projects 
and numerous assignments, labs, and other activities related to design.  The second course, 
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MECH 325, is a third-year course on machine design.13  It includes five large design assignments 
focusing on different types of mechanical components.  There are approximately 150 students in 
MECH 325, divided into two roughly-equal sections.  All students who complete MECH 223 
normally continue on to take MECH 325.  Following recommended practice, in both courses 
teams are instructor-formed14 in order to maximize diversity15,16 and minimize previously 
established subgroups.11  

The In-class Activities 

Four different in-class activities are regularly used in the MECH 223 and MECH 325 courses.  
These activities include:  

 Poster Gallery Walks 

 Design Tournaments  

 Hot Seat Debates 

 Design Manager Role Play 

The in-class activities are designed around the 4 S’s encouraged in TBL11 – exercises that teams 
work on are significant (relevant to the course), all teams work on the same problem (to foster 
deep awareness of the issues in the problem), the problems involve specific choices or decisions, 
and reporting is done simultaneously.  The four in-class activities listed above and considered in 
this paper are, in effect, methods in which to manage the simultaneous reporting and discussion 
of results.  The peer-to-peer assessment activities incorporated in these classes foster the 
exchange of information and the development of critical analysis.   

Prior to the class activity, teams work on a design exercise and prepare their results in such a 
way that they can be easily shared.  The exercises all require the teams to develop design 
solutions to loosely constrained problems – the problem objectives, some physical constraints, 
and the performance metrics are common for the class, but the method of developing a solution, 
and the characteristics of the final solution, are up to individual teams.  As an example, in the 
MECH 325 mechanical components course, the exercise for a module on gears and power 
screws this past year required teams to design, select, and size gears and a power screw for an 
industrial compaction device; teams were given the specifications and approximate placement of 
a motor relative to a compaction chamber, and were asked to design a power transmission system 
so as to maximize the compaction speed relative to lifetime cost (including cost of components, 
maintenance, and power).  In these exercises, students prepare a detailed report outlining their 
solution that is graded by the instructor or graduate student teaching assistants.  For the in-class 
activities, teams also prepare a one-page summary of their design for review and assessment by 
their peers.  The act of distilling the large report into a clear, concise summary of the 
assumptions, analyses, design decisions, and justifications is in itself a challenging task for most 
teams as it requires that they identify and present only the most important assumptions, analyses, 
and results from their work. 
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What follows is a brief description of each of the four different in-class activities and the 
associated peer-to-peer assessment approaches. 

In-Class Activity 1: Poster Gallery Walk 

For the Poster Gallery Walk, each team creates an 11"×17" poster that is prepared with drawings, 
sketches, and text (minimum18 point font) and summarizes their solution to the design problem.  
The posters are placed on wall around the classroom and teams circulate in order to review as 
many posters as possible within a specified time (usually 3-5 minutes per poster is allowed).  
During this process, teams record their assessment of each design on a supplied form.  In each 
poster review, the team concludes whether or not the design described is complete and accurate; 
if so, they place a checkmark in a box on the form to certify that they approve the design.  
Otherwise, on the assessment form the team notes any errors, essential information that is 
missing, or unrealistic assumptions that they feel prevents them from certifying the design as 
acceptable.  The assessment forms are collected at the end of the session, and the teams are 
graded on their design reports, their posters, as well as their assessments of the other teams’ 
posters (i.e. the peer-to-peer assessment is itself assessed). 

In-Class Activity 2: Design Tournaments 

The Design Tournaments are similar to the Poster Gallery Walk, but they are structured over 
several rounds of reviews with the goal of identifying the “best” design in the class.  At the start 
of the activity, teams submit several duplicate copies of their design posters; the posters are 
similar in format to those of the Gallery Walk and are distributed to other specified teams for 
review.  In the first round of the tournament, each team reviews three posters from other teams, 
and ranks the designs based on the following considerations, in descending order of importance: 
(a) ability of the design to function as intended, (b) presence of major errors in analysis or 
assumptions, (c) presence of minor calculation errors, and (d) performance metric.  The top two 
ranked designs from each review advance to the next round; the advancing designs are resorted 
and passed on to other teams for evaluation and ranking.  Extra (duplicate) posters are distributed 
to teams as needed as the number of remaining designs decreases.  The process is repeated for a 
total of three rounds, after which the “winner” of the Design Tournament is recognized. 

In-Class Activity 3: Hot Seat Debate 

The Hot Seat Debate has been used successfully in both MECH 223 and MECH 325.  In the 
course work leading up to this activity, teams develop a solution to a supplied design problem 
that has a well-defined performance metric (such total system cost, or operation speed per unit 
cost).  Teams submit their design reports and 8.5"×11" posters at the beginning of the session, 
and then the designs are immediately ranked from highest to lowest performance metric.  Excel, 
Google Docs, and post-it notes have all successfully been used to conduct and display the 
ranking.  A portion of the exercise grade is dependent on the performance metric; specifically, 
the top performance grade goes to the team with the design that has the highest performance 
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metric, provided it is capable of functioning as required by the problem specification.  The team 
with the highest performance metric is put on the hot seat, and they briefly explain and defend 
their design to the rest of the class from the front of the room.  The poster they provided at the 
start of the session is projected on screen using a document camera.  Teams in the audience 
analyze the presented design, and question that team in terms of their analysis methods, 
assumptions, design decisions, and so on.  If teams in the audience can convincingly argue that 
the design on the hot seat fails to meet requirements or that a significant error has been made, the 
hot seat design is eliminated.  In this case, the next highest performing team moves to the hot 
seat, that new performance metric now earns the top score.  As a consequence of this approach, 
the performance grades for all teams in the audience go up if the team on the hot seat is 
eliminated.  This creates a strong incentive for the teams in the audience to engage in the process 
and to critique the design on the hot seat.  Not only do teams in the audience ask many questions, 
but it is also common for them to work from their seats in real-time to quickly verify 
calculations, look up values and equations in the textbook, confirm part specifications in supplier 
catalogues, and so on.  The process continues until the best performing design that can 
successfully be defended on hot seat is identified (or the allotted time for discussion expires).   

In-Class Activity 4: Design Manager Role Play 

The final activity considered is a Design Manager Roleplaying exercise in which teams review 
the detailed design reports of two other teams, assigned at random by the instructor.  The teams 
are told to imagine that they are senior engineers being asked to verify and approve the work of 
other, more junior engineers.  The review consists of critiquing the overall design and verifying 
that the work and calculations are correct.  Teams are instructed not to simply reproduce all of 
the work of the other teams, but to verify that there are no major errors or omissions, that all 
assumptions made are reasonable, and that calculated values appear to be approximately correct.  
The evaluations are usually done outside of class time and then brought to class for discussion 
about common deficiencies and outstanding questions.  The completed evaluations are one or 
two pages, and include a statement by the team that they either accept the design as submitted or 
reject it with justification why.  Teams also indicate a grade they would assign for the work if 
they were the course instructor. 

Summary of Four In-Class Activities 

A summary of the four activities can be found in Table 1 based on our experiences in MECH 223 
and MECH 325.  The instructor effort during the process refers to the work the instructor must 
do to facilitate the activity as it takes place.  An instructor effort rating of “low” in the table 
indicates the instructor has no specific duties during the activity while “high” indicates the 
instructor is continuously busy managing and facilitating the activity.  In the case of the Design 
Tournament, organizing the teams and distributing posters requires careful time management and 
organization; in MECH 325, this is usually done by the instructor along with one or two teaching 
assistants for a section with 15 teams (75 students).  The instructor feedback in Table 1 refers to 
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the instructor’s dialog with the class during the activity.  In the Hot Seat Debate, the instructor 
facilitates the discussion and communicates with the entire class, highlighting learning moments 
as they occur; for the Gallery Walk and Design Tournament, the instructor circulates during the 
activity and interacts with individual teams.  In all cases, the instructor holds a debriefing session 
in class following the activity to summarize observed strengths, common mistakes, and areas for 
further consideration.  Due to the asynchronous nature of the Design Manager Role Play, this 
feedback is separated by days from when students complete their assessments of other teams’ 
work.  From the student perspective, the four activities differ in terms of the level of assessment 
detail, effort required, and level of engagement.  “Low” detail in the table above corresponds to 
an assessment consisting of a short phrase or justifying calculation, while “high” refers to a one- 
or two-page written critique.  In terms of effort and engagement, the Hot Seat Debate primarily 
requires active listening and questioning of the team on the hot seat; the Gallery Walk and 
Tournament require team discussion, debate, and consensus building; and the Role Play requires 
in-depth analysis done outside of class, often by only a sub-group of the team. 

Table 1.  Summary of In-Class Activities (○= low, ● = medium, ●● = high) 

Category 
Poster Gallery 

Walk 
Design 

Tournament 
Hot Seat 
Debate 

Design Manger 
Role Play 

Instructor effort required 
during process 

○ ●● ● ○ 

Instructor feedback during 
process 

● ● ●● ○ 

Level of detail in student 
assessments 

● ○ ● ●● 

Student effort required in 
assessments 

● ● ○ ●● 

Student engagement in-
class 

●● ●● ● ○ 

Ability to assess student 
assessments 

● ○ - ●● 

 

Survey Data 

In MECH 325 in the 2010 and 2011 academic years, students completed an optional and 
anonymous survey regarding their opinions of the four in-class activities, following their use in 
class.  (In 2011, students did not participate in the Design Tournament activity.)  Using a five-
point Likert scale (5 = Strongly agree, 4 = agree, 3 = neutral, 2 = disagree, 1 = strongly disagree), 
students rated each activity in terms of the two following question prompts: 

1. Reviewing other teams’ designs through the ____ activity was effective at reinforcing 
and/or improving my understanding of the content of this module. 
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2. My abilities in design analysis and evaluation were improved by participating in the 
____ activity. 

The students in MECH 223 completed a similar survey for the Hot Seat Debate activity only, and 
only in 2010.  The quantitative results from the surveys are shown in Table 2.  The responses to 
the questions above ranged from slightly better than neutral (rating of 3.1 on the five-point Likert 
scale, 3.0 is neutral) to general agreement (rating of 3.9).  In all cases, a larger percentage of 
students agreed than disagreed that the activities were effective towards improving 
understanding and improving ability to analyze and evaluate.  The students identified the Hot 
Seat Debate as an effective activity, overall, followed by the Design Manager Role Play; the 
Design Tournament was identified as the least effective activity.   

Table 2.  Student Feedback Regarding the Effectiveness of the In-Class Activities 

 
Response 

rate 
n 

Improving 
Understanding 

Improving analysis 
and evaluation ability 

Rating 
Agree / 

Disagree 
Rating 

Agree / 
Disagree 

Gallery Walk 252 (93%) 3.3 46% / 21% 3.5 55% / 18% 
Design Tournament 121 (86%) 3.1 34% / 24% 3.3 44% / 18% 
Hot Seat Debate MECH 223 52 (42%) 3.6 65% / 13% 3.9 78% / 9% 
Hot Seat Debate MECH 325 252 (93%) 3.3 49% / 18% 3.3 46% / 17% 
Design Manager Role Play 245 (90%) 3.2 42% / 24% 3.5 58% / 17% 
 

To better understand the nature of the student responses, qualitative feedback was also collected 
through the MECH 325 surveys.  Students were prompted with an open-ended question: “If you 
have any additional comments or feedback about the ___ activity, please add them in the space 
below.”  The frequency of responses, grouped into common categories, is shown in Table 3 
below. 

Table 3.  Open-ended Qualitative Feedback Regarding the In-Class Activities 

Category 
Poster 
Gallery 
Walk 

Design 
Tournament 

Hot Seat 
Debate 

Design 
Manger 

Role Play 
Effective at improving understanding 18% 6% 40% 21% 
Limited time / Time consuming 34% 14% 9% 12% 
Difficult to review other team’s work 21% 15% 6% 14% 
Interesting / effective format 3% 16% 6% 15% 
Did not like activity 7% 13% 5% 3% 
Helpful to improve own presentation 3% 6% 5% 11% 
Prefer more instructor guidance 7% 3% 7% 8% 
Other comments 7% 27% 22% 16% 
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The “other comments” category consisted of responses in miscellaneous topics with 5% or less 
per topic.  For the cases above with 15% of responses or more, representative student comments 
are included below in Table 4. 

Table 4. Representative Comments from Open-ended Qualitative Feedback 

Activity Category Representative Student Comment 

Hot Seat 
Debate 

Effective at 
improving 
understanding 
(40%) 

“[this activity] forced critics to explain to the class why 
they thought a certain aspect of the design was flawed, 
and forced the hot seat team to respond accordingly. This 
meant the whole class could listen and learn.” 

Poster Gallery 
Walk 

Limited time 
(34%) 

“I felt like we had to rush through the gallery walk, and 
even then we weren’t able to get through all the posters.  
It was hard to analyse the posters without going very in 
depth into calculations since that is likely where most 
problems would be found.” 

Design 
Manager Role 
Play 

Effective at 
improving 
understanding 
(21%) 

“Overall, it’s a good [activity] to improve our sense of 
open ended design.” 

Poster Gallery 
Walk 

Difficult to review 
other team’s work 
(21%) 

“Because you can’t ask questions to a poster, there was 
inevitably some important information missing. ‘Did they 
check for gear interference’ etc.” 

Poster Gallery 
Walk 

Effective at 
improving 
understanding 
(18%) 

“They are good activities to have, so that each team can 
see how the other teams approached the assignment 
problems.” 

Design 
Tournament 

Interesting / 
effective format 
(16%) 

“This was probably the most fun of the assignment 
activities.  It was exciting to see whether your design 
would advance after each round or not.” 

Design 
Tournament 

Difficult to review 
other team’s work 
(15%) 

“Many teams did not provide enough information on their 
poster to make an adequate judgment.” 

Design 
Manager Role 
Play 

Interesting / 
effective format 
(15%) 

“The report review seems to be more effective than poster 
reviews, since we do get more time and do get to see 
more details on what other groups did to achieve their 
solution.” 

 

As all course sections we engaged in the same learning activities and peer-to-peer assessments, it 
is difficult to directly assess the impact of the activities on student learning (by comparing test 
scores, for example).  Running the two sections of MECH 325 differently (as test and control 
groups) is being considered for future offerings of the course. 
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Grading Correlations 

The correlation coefficient between the student assessments of other teams and graduate student 
teaching assistant evaluations of the same assignments is shown in Table 5.  The Design 
Manager Role Play exercise had the strongest correlation between the student and teaching 
assistant evaluations.  The correlation coefficient of r = 0.67 is comparable to the average 
reported by Falchikov and Goldfinch.6  This result is not surprising given that both the student 
teams and the teaching assistant graded the same detailed design reports.  In the cases of the 
Gallery Walk and Design Tournament, the student teams quickly evaluated the designs based on 
the posters while the teaching assistants performed much more comprehensive assessments 
based on the detailed design reports.  In addition, with the Design Tournament, the students 
simply ranked designs over multiple rounds with low ranking designs eliminated early; the 
correlation shown in the table is based on a nominal score assigned to the posters based on the 
relative rank in the class through the tournament.  In other words, the Gallery Walk and Design 
Tournament activities should be expected to have weaker correlations since the teams and the 
teaching assistants assessed different deliverables from the same project.   

Table 5.  Grading Correlations between Teams and Teaching Assistants 

Activity 
Correlation 

coefficient (r) 
Comments 

Gallery Walk 0.41 
Student evaluation of posters compared to teaching assistant 
evaluation of detailed reports 

Design 
Tournament 

0.32 
Student ranking of posters compared to teaching assistant 
evaluation of detailed design reports 

Hot Seat Debate N/A 
Students evaluated work and provided feedback only, they 
did not provide a formal grade 

Design Manager 
Role Play 

0.67 
Students and teaching assistant both evaluated detailed 
design reports 

 

To date, in MECH 223 and MECH 325, the peer-to-peer assessments have not been used to 
supplement or replace official assessments by instructors or teaching assistants.  Rather, the 
assessments have primarily been introduced to facilitate higher-level thinking skills, such as 
evaluation, judgment, and critical thinking.  Due to the scalability and savings of instructor and 
teaching assistant assessment time, the effectiveness, validity, and reliability of the peer-to-peer 
assessments will continue to be studied, and the activities may become part of official course 
grading in future.  Based on the correlation results above, it appears that the Design Manager 
Role Play activity would be the most suitable activity to include first. 

Connection to Accreditation 

Through peer-to-peer assessment, where students review and evaluate the work of their peers, 
there is an opportunity to collect evidence required by outcome-based accreditation systems 
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(such as Outcomes a to k with ABET17, and the twelve Graduate Attributes with CEAB18).  In 
particular, since the student peer-to-peer assessments represent displays of higher-level thinking, 
an opportunity exists to assess the quality of the student assessments.  While this has not yet been 
implemented at the University of British Columbia, the opportunities outlined in Table 6 have 
been identified and are being considered as supplementary sources of evidence to demonstrate 
desired outcomes in future. 

Table 6. Opportunities for Assessment of Student Outcomes 

Outcome Example Element / Indicator* Relation to Peer-to-Peer Assessment 
Investigation 
   ABET 3(a) 
   CEAB 3.1.1 

Evaluates validity and reliability of 
model solutions by comparing model 
predictions to simplified theoretical 
results. 

Students must quickly assess whether 
other teams’ results are approximately 
correct and/or in the right order of 
magnitude. 

Design 
   ABET 3(d) 
   CEAB 3.1.4 

Evaluates judgments of feasibility, 
particularly with respect to possible 
biases. 
Evaluates quality of selection or 
decision. 
Judges quality of product. 

Students evaluate the assumptions 
made and the appropriateness and 
feasibility of other teams’ final design 
solutions. 

Problem 
solving 
   ABET 3(e) 
   CEAB 3.1.2 

Assess solutions relative to measures 
of effectiveness, feasibility, and how 
realistic the solution is to the original 
problem. 

Students evaluate the solutions of 
other teams on the basis of feasibility 
and performance.   

Communication  
   ABET 3(g) 
   CEAB 3.1.7 

Evaluates own and others’ logical 
and organization. 
Evaluates graphical arguments based 
on logic, evidence, and presentation. 

In the Design Manager Role Play 
activity, students assess the quality of 
presentation of other teams’ reports. 

* Adapted from EC 2000 Outcome Attributes 19 

Conclusions  

Four in-class peer-to-peer assessment activities have been examined, including: Poster Gallery 
Walks, Design Tournaments, Hot Seat Debates, and Design Manager Role Plays.  Students rated 
all four of the in-class activities as being at least somewhat effective towards improving their 
understanding of the course content, and slightly more effective towards improving their ability 
in design analysis and evaluation.  For all activities, more students agreed than disagreed that the 
activities were effective, although in some cases the results were only slightly better than neutral. 

The Hot Seat Debate, Gallery Walk, and Design Manager Role Play activities were rated by 
students as being more effective than the Design Tournament activity.  Based on the qualitative 
feedback, this appears to be due, at least in part, to the increased time afforded to the students to 
conduct assessments in the Hot Seat, Gallery Walk, and Role Play activities.  A secondary factor 
cited by students was the difficulty in interpreting other teams’ work when presented in a short 
(poster) summary.   
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The correlation between student assessments and teaching assistant assessments agreed with 
reported data in the case where both groups assessed the same deliverable (r = 0.67); in cases 
where students evaluated a different artefact than the teaching assistants (such as when the 
students evaluated a poster and the teaching assistant evaluated a report on the same project), the 
correlation was not as strong (r = 0.32 to 0.41). 

Several opportunities for using the in-class activities, and in particular the peer-to-peer 
assessment aspects, have been identified for the purpose of outcomes-based accreditation.  By 
the nature of the assessment tasks, they appear to be well suited for evaluating students’ abilities 
in high-level learning tasks (evaluating, judging, assessing, and so on). 
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