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Abstract
Introduction Peer assessment has been promoted as a valuable approach to formative assessment to support learning and peer
professionalism. This mixed methods study employed a conceptual framework to explore the factors that enhance the perceived
effectiveness of formative peer assessment in the context of team-based learning as a form of collaborative learning.
Materials and Methods The volume and quality of written peer comments of twomedical school classes at three time points were
analyzed. Focus groups were then conducted to clarify issues that appeared in the quantitative data and to explore other emerging
dimensions.
Results There was a notable deficiency in both the volume and quality of the comments provided, with no improvement over
time. Several factors were identified, including some that are logistical and operational and can be corrected easily, such as the
timing of the assignments. Others that stood out as major substantive issues and/or limitations related to the students’ conceptions
of the purpose of the peer assessment and to their interpersonal variables.
Discussion There were social disincentives for students to provide constructive feedback to peers with whom a continuing
working relationship is necessary. There was also an inconsistency between the quality of the peer feedback being typically
shallow and lacking in substance, and students considering it beneficial.
Conclusion The findings identify factors that need to be addressed in order to ensure the quality and effectiveness of formative
peer assessment among medical students.
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Introduction

Over the past decades, peer assessment has been promoted as
a valuable approach to formative assessment to support learn-
ing and peer professionalism [1–4]. During formative peer
assessment of any teaching and learning method, evaluations
typically include, in addition to or instead of quantitative
scales or scores, qualitative comments that are referred to as
“peer feedback.” Since peer feedback is a core component of
peer assessment, the impact of variable contents and quality of
that feedback has been evaluated in various contexts using
different approaches or rubrics [1, 5–14]. Good peer feedback
should enhance learning through timely and periodic checks
of performance and pointing out strengths, weaknesses, and
areas of improvement. Poor feedback, however, can be seen as
more of an inconvenience and threat than a benefit.

Collaborative learning is an instructional approach where-
by students work together in small groups towards a common
goal [15]. Team-based learning (TBL) is a form of
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collaborative learning and presents a distinct context for the
exploration of peer feedback in the setting of collaborative
learning. TBL is problem-based, interactive, and student-cen-
tered. It entails a “flipped-classroom” approach to facilitating
learning whereby teams apply knowledge gained from self-
study onto group application exercises [16, 17]. Similarly to
the educational philosophy, theory, and evidence underlying
all collaborative learning approaches, effective learning from
TBL relies on two key mechanisms: positive interdependence
and individual accountability [4]. With the TBL instructional
design, students are accountable to their instructor and peers
through the individual and group readiness assurance test and
their performance on the team problems. Thus, peer assess-
ment that entails periodically filling a peer evaluation form is
at the heart of the TBL process to keep students accountable to
their teammates concerning pre-class preparation and contri-
bution to the interpersonal group dynamics and team produc-
tivity [18].

To our knowledge, only one study evaluated the impact of
the quality of peer feedback on medical students [7], and no
such analysis has yet been performed in collaborative learning
in general, and TBL in particular [19] in the medical field.
Besides, the majority of the studies that addressed this topic
focused on the psychometric qualities (i.e., reliability and va-
lidity) of peer assessment, on its impact on student perfor-
mance, and on the students’ attitudes towards it [20–24]; only
a few assessed the quality of the peer feedback [7] or elicited
factors that drive the effectiveness of peer assessment [1, 25,
26].

Several studies have reported on students’ attitudes to peer
assessment and feedback, which can conceivably influence
the quality of the feedback they provide. In fact, several re-
ported on students’ reluctance to engage in this process and
related this to many factors including the following: fear of
negatively affecting relationships among them, not wanting to
harm each other, fear of bias or lack of objectivity, lack of
confidence in their abilities to provide feedback, concern that
the feedback may be used for summative purposes and mak-
ing judgment by the administration, concern about confiden-
tiality and anonymity, and time constraints amid too many
duties, among others [2, 6, 7, 18, 27]. It is possible to classify
these factors into two main categories: one relating to the peer
assessment process (i.e., in terms of logistics such as timing,
format, frequency, and anonymity, as well as its purpose—
i.e., formative or summative) and the other relating to the
students’ interpersonal variables. Van Gennip et al. [27] de-
veloped and empirically validated the concept of peer assess-
ment as a collaborative learning activity whereby interperson-
al variables (psychological safety, trust in self and peer, value
diversity, and interdependence) interact with the peer assess-
ment (i.e., perceived purpose and characteristics of the peer
assessment) for successful learning. We modified Van
Gennip’s conceptual framework to examine how these factors

affect the volume and quality of written peer feedback and the
perceived benefit from it (Fig. 1), and added to it the element
of time (or experience), based on studies which suggested that
giving effective peer feedback improved with time and expe-
rience [28–30].We hypothesized that the characteristics of the
peer assessment process, the students’ perceived conceptions
of its purpose, their experience with peer assessment, and their
interpersonal variables determine the volume and quality of
peer feedback, which, in turn, determine its perceived effec-
tiveness. Our specific research questions were:

1. What is the volume and quality of the written feedback
given to students as part of the periodic peer assessment in
TBL, and how does it change with time?

2. What are the factors that determine the volume and qual-
ity of the written feedback given to students as part of the
periodic peer assessment in TBL?

3. What are the students’ perceptions of the benefits of peer
feedback?

Methods

Design

We used a mixed methods approach whereby quantitative and
qualitative data collection, analyses, and integrations at the
level of data interpretation were carried out on the same pop-
ulation. The volume and quality of the peer feedback and their
variability over time were collected from quantitative analysis
of comments available on the peer evaluation forms (research
question 1). An explanatory design model was then applied to
the qualitative data collected from focus groups to elucidate
factors that explain the results that appeared in the quantitative
data, and to explore other emerging dimensions (research
questions 2–3) [31, 32]. Themes were deductively informed
using the proposed conceptual framework illustrated in Fig. 1.

The study was approved by the Institutional Review Board
(IRB) of the American University of Beirut under the expe-
dited category.

Participants

Upon the initiation of the new Impact Curriculum at the
American University of Beirut Faculty of Medicine
(AUBFM) in 2013, a large number of TBL sessions were
introduced. The present study included medical students of
the Class of 2017 (i.e., the first Impact Curriculum class that
graduated in 2017; N = 102) and the Class of 2019 (the class
that graduated in 2019; N = 105) at the AUBFM. Students in
both classes were randomly allocated to different 5–6
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membered teams on three occasions: at the beginning and
middle of year 1, and at the beginning of year 2. Thus, each
student belonged to 3 different teams during the two years.
We refer to the peer evaluations provided within each as
batches 1, 2, and 3 respectively (please refer to Table 1 and
Zgheib et al. [33] for a more detailed description of the exten-
sive implementation of TBL in the AUBFM new curriculum).

We chose the Class of 2017 because it was the first of the
new Impact Curriculum and the Class of 2019 to evaluate the
situation after 2 years, at a time when the curriculum had
become well established.

Research Question 1: Quantitative Evaluation of the
Volume and Quality of Peer Feedback over Time

Instrument

An electronic TBL peer evaluation form was periodically and
anonymously filled by all medical students at different time
points during years 1 and 2 of the medical program. The form
was adapted from Paul Koles of the Boonshoft School of
Medicine at Wright State University [18, 34] (Sup. Box 1).
In addition to some objective questions that led to a
summative score [33], the form included 2 open-ended ques-
tions that ask about (1) the single most valuable contribution
the personmakes to the team and (2) the single most important
way the person could more effectively help the team. These
questions were non-mandatory and used for formative pur-
poses. In the present study, 6 peer feedback processes were
used for analysis corresponding to each of the 3 team distri-
butions for the 2 classes (Table 1).

A workshop on the method and philosophy of TBL, includ-
ing the importance of peer evaluation, was delivered to all
medical students at the beginning of year 1. In addition, stu-
dents received education and training on providing peer

feedback during one full session of the “Learning
Communities” course (see Sup. Box 2 for the learning
objectives of that session). The criteria that constitute helpful
feedback were introduced and clarified with several examples
and exercises. The criteria stated that helpful feedback should
be descriptive, specific, concerned with observed behavior,
and constructive, and should include suggestions for improve-
ment [34, 35]. Both medicine classes received the same
training.

Volume

The number of comments received by each student was count-
ed. The minimum possible number of comments received per
student was zero (this is for those who did not receive any
comments) and the maximum was 5 or 6 depending on the
number of team members (Table 1).

Quality

The quality of each feedbackwas evaluated in twoways. First,
words were extracted from the written comments, counted,
and categorized into thematic areas. One of the investigators
(DD) initially independently extracted the words and tallied
them into proposed thematic areas. The three investigators
then discussed and reached a consensus on the final sorting
of the words into eight thematic areas. Then, each feedback
was rated into a quality score that is adapted with slight mod-
ifications from Paul Koles’ [34] using the pre-specified
criteria of “helpful feedback” that were shared with and ex-
plained to students as described above. Each feedback was
assigned a value of 0–3 as such: (0) irrelevant comment such
as “the king” or “best TBL scratcher”; (1) descriptive com-
ment, focused on a single aspect, not specific enough, and
with little practically useful information, e.g., “kind,”

Fig. 1 Conceptual framework: factors that affect the volume and quality of the peer feedback and determine its effectiveness
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“helpful,” “participates”; (2) more detailed, covers several as-
pects but still not very specific as to be helpful practically, e.g.,
“Engages everyone and promotes discussion always”; and (3)
very useful, multifaceted, detailed, and specific feedback, e.g.,
“Although [X] does a great job at making sure that we analyze
and are able to explain how and why we get to a specific
answer, I feel like she is not benefiting as much as she should
from the TBL session. She is often going back to questions
after the group has moved forward in the case and I feel like
better preparation at home would allow her to follow the pace

of the group with more ease.” The three investigators initially
independently scored the quality of the comments, and any
discrepancies were then resolved by the three discussing the
comments and reaching a consensus.

Data Analysis

Data were entered into SPSS (v. 24, IBM, Armonk, NY,
USA). Means ± standard error of the mean (SEM) were com-
puted for the volume and quality rating of the comments. The

Table 1 Data collected from the peer evaluation forms after three batches of TBL teams during medicine 1 and 2 of the classes (medical students of
classes of 2017 and 2019 are expected to graduate in 2017 and 2019 respectively) of 2017 and 2019

Class of 2017 Class of 2019

Medicine year

Medicine 1 Medicine 2 Medicine 1 Medicine 2

Batches

Batch 1 Batch 2 Batch 3 Batch 1 Batch 2 Batch 3

Number of students 102 102 100 105 105 105

Peer feedback collection

Batch of TBL teams Beg. of year Mid. year Beg. of year Beg. of year Mid. year Beg. of year

Time points analyzed October 2013 April 2014 October 2014 October 2015 March 2016 November
2016

Number of TBLs by time point within each
batch

10 11 12 11 7 15

Volume of the peer feedback

Total number of comments 194 178 127 67 58 153

Number (%) of students who received
comments

98 (96.08) 91 (89.22) 84 (84.00) 56 (53.33) 51 (48.57) 84 (80.00)

Number of comments per student: Mean ±
SEM

1.90 ± 0.12 1.75 ± 0.12 1.27 ± 0.08 0.63 ± 0.06 0.55 ± 0.06 1.47 ± 0.11

Quality of the peer feedback

Distribution of words according to thematic areas (%)

Personality traits 22.38 28.19 31.31 23.76 23.71 22.71

Contribution/participation 22.06 21.08 22.56 17.82 21.65 31.58

Cognitive abilities 29.31 20.83 20.20 20.79 18.56 18.28

Preparedness 9.02 12.25 5.72 11.39 11.34 7.76

Communication 7.73 3.92 6.40 9.90 13.92 8.03

Professionalism 4.45 6.13 7.74 4.46 7.22 3.05

Feedback 3.70 5.64 3.37 6.93 3.09 4.99

Leadership 1.45 1.96 2.69 4.95 0.52 3.60

Quality scoring

Score1: Mean ± SEM 1.74 ± 0.05 1.24 ± 0.06 1.59 ± 0.08 1.86 ± 0.09 1.34 ± 0.12 1.56 ± 0.06

Intraclass correlation (95%CI)2 0.85
(0.70–0.91)

0.80
(0.56–0.89)

0.94
(0.92–0.96)

0.85
(0.63–0.93)

0.92
(0.77–0.96)

0.88
(0.8100.92)

SEM, standard error of the mean
1A quality score was assigned a value of 0–3 as such: (0) irrelevant comment; (1) descriptive comment, focused on a single aspect, not specific enough,
and with little practically useful information; (2) more detailed, covers several aspects but still not very specific as to be helpful practically; and (3) very
useful, multifaceted, detailed, and specific feedback
2 These were calculated using the Fleiss kappa test

1148 Med.Sci.Educ. (2020) 30:1145–1156



number of words in each thematic area was added, and the
frequency (%) of words within each thematic area was com-
puted and graphically compared among the different student
batches and classes. In order to establish the baseline before
the three investigators reached a consensus on the quality rat-
ing, intraclass correlations with 95% confidence intervals (CI)
were calculated for each batch using the Fleiss kappa test.

Research Questions 2–3: Qualitative Focus Groups

In January 2017, an invitation email was sent to all students
from the classes of 2017 and 2019. Four focus groups were
conducted with 5–7 students per session to a total of 22 stu-
dents. The majority of the participants were medicine 2 stu-
dents of the Class of 2019. Only 2 were current medicine 4
students of the 2017 Class. Those who participated received a
25$ voucher from a bookshop as compensation for their time.

The focus group sessions were carried out by a moderator
and a note-taker. A number of probing and guiding questions
were used (Supp. Box 3), and answers were tape-recorded.
The sessions’ duration varied between 60 and 90 min. All
focus group participants signed an IRB-approved informed
consent form.

Focus group conversations were transcribed verbatim. A
qualitative systematic and iterative thematic analysis was then
conducted as such: the transcripts were independently manu-
ally coded by the 3 investigators. The compiled codes were
then compared and unified by one author. These were then
transferred onto an Excel spreadsheet and consolidated into
categories by the 3 authors over 3 meetings. The developed
matrix allowed for the extraction of recurring themes and
emerging patterns. The focus was on main themes, common-
alities and conflicting views of participants, and relationships
between themes [36]. Data collection stopped when it no lon-
ger generated new information (data sufficiency). Findings
were summarized as text with relevant quotations. This was
sent back by email to those who participated in the focus
groups for feedback and confirmability.

Results

Research Question 1: Quantitative Evaluation of
Volume and Quality of Peer Feedback over Time

Volume

The overall percentage of students receiving comments in
both classes ranged between 49 and 96% over the six batches
analyzed (Table 1). The average for the Class of 2017 was
90% while it was 61% for the Class of 2019.

The mean number ± SEM of received comments per stu-
dent in both classes was low and ranged between 0.55 and

1.90. For the Class of 2017, the number of comments per
student was the highest with the first batch (1.90 ± 0.12). It
was lowerwith the second batch (1.75 ± 0.12) andmuch lower
with the third batch (1.27 ± 0.08). The number of comments
for the Class of 2019 started as very low with the first two
batches (0.63 ± 0.06 and 0.55 ± 0.06 respectively) and was the
highest with the third batch (1.47 ± 0.11) (Fig. 2 and Table 1).

Quality

In terms of quality, there were eight thematic areas around
which the comments revolved. These were, in decreasing or-
der of frequency, the following: personality traits (28.0%),
contribution or participation (24.1%), cognitive abilities
(18.4), preparedness (9.4), communication (7.8), feedback
(5.0%), professionalism (4.9%), and leadership (2.4%) (see
Supp. Table 1 for examples of words extracted and
categorized under each of the eight thematic areas). For the
Class of 2017, cognitive abilities were mostly mentioned in
the comments of the first batch (beginning of year 1) while
personality traits dominated in the third batch (beginning of
year 2). For the Class of 2019, personality traits dominated in
the first batch, but contribution or participation was more
mentioned in the third batch (Fig. 3 and Table 1).

As for the quality scores, there was a significantly high
intraclass reliability for all 6 batches (Table 1). The mean
quality rating of the peer feedback was overall low and ranged
between 1.24 and 1.86. For both classes, the mean score ±
SEM was highest with the first batch (1.74 ± 0.05 and 1.86
± 0.09 for classes of 2017 and 2019 respectively) and lowest
with the second batch (1.24 ± 0.06 and 1.34 ± 0.12). For the

Fig. 2 Mean and standard error of the mean of the number of peer
evaluation comments received per student over the 3 batches of TBL
teams during medicine 1 and 2 of the classes of 2017 and 2019. The
three different batches depict three different team allocations for the
whole class (see Table 1). Batch 1 = beginning of medicine 1, Batch 2
= middle of medicine 1, and Batch 3 = beginning of medicine 2. Black =
Class of 2017 and gray = Class of 2019
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third batch, although the quality ratings for both classes (1.59
± 0.08 and 1.56 ± 0.06) were higher when compared with the
second batches, they were still lower than the very first
batches (Fig. 4 and Table 1).

Research Questions 2–3: Qualitative Focus Groups

Analysis of focus group transcripts associated with research
questions 2 and 3 identified themes relating to the reasons
behind the low numbers and quality of comments on the peer
evaluation form, and how these themes correspond to the con-
ceptual framework we employed (Table 2). Participants in the
focus groups who read the summarized qualitative results
agreed with the themes identified and indicated that they
“pretty much sum up [their] sentiments” and “capture the es-
sence of what [they] were saying quite well.”

Research Question 2: Factors Behind the Low Volume
and Quality of Comments on the Peer Evaluation Form

Several reasons for the low volume and quality of comments
on the peer evaluation form were identified. What stood out is
that, although students believe that the process ought to be
perceived as constructive, many of them feel that it is a judg-
ment and evaluation rather than formative feedback. In this
context, they believe (and fear) that the comments may be
used by the administration to grade students or to make deci-
sions (e.g., selection for residency spots). Thus, they are not
fully truthful or honest in filling the evaluations for fear of
harming or “branding” their classmates.

Besides, although supposedly anonymous, the students in-
dicate that frequently they can guess who wrote what about
them; this could create tension and might drive them to

reciprocate in kind, and will prevent them from writing neg-
ative comments. In order not to risk revealing their identity,
students resort to writing vague rather than specific comments
about each other.

Students also prefer to focus on positive aspects and com-
ments in order to motivate each other. They do not want to be
perceived as traitors or “rats.” This attitude increases their
unity against the administration. In addition, writing positive
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Fig. 3 Frequency distribution
(percentages) of the words ex-
tracted for each thematic area
from the peer evaluation written
comments over the 3 batches of
TBL teams duringmedicine 1 and
2 of the classes of 2017 and 2019.
The three different batches depict
three different team allocations
for the whole class (see Table 1).
Batch 1 = beginning of medicine
1, Batch 2 = middle of medicine
1, and Batch 3 = beginning of
medicine 2. Black = Class of
2017 and gray = Class of 2019.
Numbers depict frequency (%) of
extracted words for each thematic
area per batch

Fig. 4 Mean and standard error of the mean of the quality rating of the
peer evaluation comments over the 3 batches of TBL teams during
medicine 1 and 2 of the classes of 2017 and 2019. The three different
batches depict three different team allocations for the whole class (see
Table 1). Batch 1 = beginning of medicine 1, Batch 2 = middle of med-
icine 1, and Batch 3 = beginning of medicine 2. Black = Class of 2017
and gray = Class of 2019. A quality score was assigned a value of 0–3 as
such: (0) irrelevant comment; (1) descriptive comment, focused on a
single aspect, not specific enough, and with little practically useful infor-
mation; (2) more detailed, covers several aspects but still not very specific
as to be helpful practically; and (3) very useful, multifaceted, detailed, and
specific feedback
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comments is easier than writing negative comments that have
to be very well-phrased, very specific, and need more
explanation.

The students explained that comments from peers are not
commonly provided or when they are, they may not be easily
accepted for several reasons: they could harm personal rela-
tionships and cause problems, they could be biased due to
personal issues, and they may bemisunderstood. The concept
of “culture” was invoked: that they live in a culture that does
not accept criticism easily. People, in their opinion, take things
personally or they get emotional and oversensitive. Another
aspect of culture is that people tend to accept feedback from
friends but not from others. In addition, some people are com-
petitive, are focused on grades, and do not care about feed-
back. Others are simply lazy and do not take it seriously.
Finally, some students do not feel qualified to give feedback
to peers who are higher achievers than they are or,

alternatively, believe that their peers are not “qualified” to
criticize them, hence they would accept feedback from seniors
but not peers.

The students mentioned that in many cases they fill the
feedback forms haphazardly. As many of them do not receive
comments, they stop writing them as well and a vicious cycle
ensues. That is one reason why the number of comments de-
creased over time. In addition, with time they get to know each
other better and therefore do not want to give negative com-
ments but rather resolve issues face-to-face. Face-to-face com-
munication is also believed to be more effective as it allows
them to give feedback immediately after the specific incidents
instead of giving feedback at the end of the course long after
the events have happened. Thus, it is more specific, less for-
mal, more constructive, and avoids misconceptions and judg-
ments; indeed, they reported that many students already do it
with their friends. They feel, however, that forcing students to

Table 2 Themes generated from the focus groups (with select representative quotes) in relation to the proposed conceptual model

Conceptual model theme Focus group themes Quote (focus group number)

Characteristics of the peer
assessment

Anonymity of the feedback “One can tell who wrote” (3)
“A specific comment would reveal a person’s identity especially that there are

only 5 members” (4)

Face-to-face feedback “I prefer to give negative feedback face-to-face and engage in conversation es-
pecially with close friends” (1)

“Immediate face-to-face provides opportunity to understand what is going on and
probably one can help the person” (2)

Conceptions of the purpose of the
peer assessment

Judgment and evaluation by the
administration

“Would I want to bring my classmates down?” (1)
“Students mistrust the system” (3)

Positive vs. negative feedback “When you write good leader, you know what it means, but when you write bad
leader, it needs more explanation” (2)

“People know their negatives” (1)

Importance of the feedback “People don’t take it seriously and no one writes, so I stopped writing” (3)
“A lot of people who are not serious about giving comments are also not serious

about receiving them” (4)

Students’ interpersonal variables Tension “Is it worth giving comments and bear the tension?” (4)
“Do not say things that will cause trouble” (2)

Reciprocation “If you don’t shoot, you are not going to be shot” (4)
“Reciprocation” (3)

Motivation “I like to be nice and write something good” (4)
“We are so stressed hence cannot take negative comments” (1)

Vulnerability “We are a very sensitive population” (2)
“Culture of not wanting to accuse someone” (3)

Indifference “I am here for medicine and that’s it… if you think someone is a good leader, I
don’t care. I got 90 on the test” (1)

Some people don’t care about what others think of them” (3)

Eligibility “Cannot take comments from just anybody…we are equal” (2)
“Am I eligible to give feedback to these high achievers and affect their ego” (4)

Effectiveness of the peer feedback Beneficial “Although the process is not optimal, it is still beneficial and people change based
on feedback” (2)

“Yes, I improved behavior after the feedback” (3)
“It is useful if it is constructive feedback” (2)

Essential “What will not kill you will make you stronger” (2)
“It is doing more good than harm” (4)
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give face-to-face feedback will also not be well received, as it
may create defensiveness. Notably, some students mentioned
that it is difficult to write meaningful and constructive com-
ments in general, as the process needs a lot of reflection.

Students provided some suggestions to improve the pro-
cess of peer evaluation. They all advocated that comments
become mandatory in the hope that it would then be difficult
for students to guesswho wrote what. Some suggested having
the system operated totally by students, without the adminis-
tration’s involvement. All agreed that further training and
awareness are needed. Finally, students asked for feedback
on the feedback. They suggested the need to build a trust
circle in their Learning Communities, to explore and poten-
tially change behavior based on the feedback that was
received.

Research Question 3: Benefits of the Peer Feedback

Despite the low number of peer feedback comments received
per student and the content being typically shallow or lacking in
substance, it is interesting that the process was perceived as
very beneficial for personal development by most focus group
participants. Students agreed that most of them read the com-
ments, want to get feedback, and do not want peer feedback to
be canceled. Several of them believe that feedback is helpful to
improve and change behavior especially if done in the right
way. They think the process is essential though sometimes un-
comfortable. Theymention that inmany cases students fill them
haphazardly, but they strongly believe that receiving useful
comments is an incentive for them to write good comments.

More importantly, during the focus group discussion ses-
sions, participants realized that the students’ conception of
good or useful feedback was different from the interviewers’.
Thus, although they all agree that comments have to be spe-
cific, they believe that the details are crucial for negative com-
ments when compared with positive ones. Although all agreed
that comments on personal assets such as being intelligent are
not useful, they perceived comments about good traits to be
satisfying to the recipient. Most participants agreed that they
need further training on how to write constructive feedback.

Discussion

This study showed that the volume and quality of comments
provided by medical students to their peers in the context of
collaborative learning are suboptimal and unlikely to produce
the targeted outcomes, i.e., formative feedback that can help
them improve their performance. Multiple factors were iden-
tified that could explain this finding. These were related to
either the feedback process and its perceived purpose, or the
interpersonal relationships among students, thus providing
some validitiy evidence for the proposed conceptual

framework (Table 2). The lack of improvement over time is
contrary to what was suggested by previous reports [29, 30].
Our results may be helpful to guide curriculum developers on
how to implement peer feedback and ensure its success for the
personal and professional development of medical students.

Several factors were identified to explain the decreased num-
ber and quality of the comments. Some were logistical and
operational and could be corrected easily, such as the timing
and frequency of the assignments, while others stood out as
major substantive issues and/or limitations relating to both the
purpose of the peer assessment and the students’ interpersonal
variables. Indeed, many students were skeptical about the pur-
pose of peer feedback, as it was not consistently perceived as
formative in nature. In addition, there were social disincentives
for students to provide constructive feedback to peers with
whom a continuing working relationship was necessary.
There was also incongruity between the quality of the peer
feedback being typically shallow and lacking in substance (as
judged by the authors), and students considering it beneficial.
This inconsistency necessitates further exploration and may be
addressed with more training and periodic reinforcement.

Conceptions of the Purpose of the Peer Assessment:
Judgment or Formative Assessment

The students’ skeptical attitudes, and their wariness of giving
peer feedback, were evident through the persistent use of the
word “negative” to characterize feedback that is supposed to
be constructive. In addition, it was particularly reflected in
their stance “against” an administration that, in their view,
may use their comments to discriminate among them or make
judgments about them. Hence, it appears that the presence of a
trustworthy and receptive administration designated to receive
a peer report is a critical ingredient that contributes to students’
engagement and buy-in of the process [37]. In agreement with
these findings, Levine et al. [38] noted in their study that
students made unsolicited comments, most of which were
critical of the peer evaluation process as such. In addition,
students were hesitant to give negative feedback about each
other. The authors, however, did not explore the reasons for
that beyond noting that the students believed they all contrib-
uted equally and should not be evaluated. They, however,
mentioned that when the administration eliminated the re-
quirement that students rate others in a discriminatory fashion,
there was a better student response.

Students’ Interpersonal Variables: the Social
Disincentive to Provide Constructive Feedback to
Peers with Whom a Continuing Working Relationship
is Necessary

Students struggle to balance the benefits of providing con-
structive feedback to each other against the risks of disrupting
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the social relationship that may be critical to their success.
Hence, students either totally avoided giving comments or
resorted to writing general or poor quality comments of little
practical use or benefit to the recipient. The trend among stu-
dents to give positive comments and refrain from giving “neg-
ative” ones is similar to what was reported byBryan et al. [39],
White and Sharma [8], and Cottrell et al., who reported an
average of 11.7 positive vs. 1.67 negative comments per stu-
dent [40]. In another study on peer assessment of profession-
alism, students mostly worried about bringing out anger and
hurting each other’s feelings [37]. Students also expressed a
preference for oral communication and indicated that they
frequently give the “real” feedback to each other face-to-face,
particularly to their friends whom they know will receive it
positively. This is consistent with their concern about not be-
ing misunderstood and the inability to assure complete ano-
nymity. This preference for direct communication has been
voiced before as well, though it may not be accepted equally
well by all students [3, 41].

Therefore, it appears that the presence of trustworthy and
receptive individuals designated to receive a peer feedback
report is a critical ingredient that contributes to the success
of peer evaluations, as are close relationships among students
and between students and faculty [37]. Importantly, the un-
derlying “culture” may be playing a major role in the per-
ceived lack of trust in the ability to evaluate their peers objec-
tively. In addition, it may contribute to repressing students’
acceptance of diversity in opinion and behavior. It should be
noted that, similar to what Van Gennip et al. reported [27], the
concept of interdependence, whereby personal benefits and
team performance are perceived to depend on the interconnec-
tions between the individual team members’ tasks and contri-
butions, did not emerge in this study as a potential interper-
sonal variable that affects peer feedback.

The Inconsistency Between the Volume and Quality of
the Peer Feedback and Students’ Perceptions of Its
Benefits

It was surprising that students’ peer assessment was perceived
to be effective despite the comments being of low volume and
quality, i.e., what students consider as beneficial is not what is
deemed so by the authors. There may also be an issue of social
acceptability bias, where students might have felt that they
need to endorse peer feedback as useful even if their experi-
ence of it has been underwhelming; the focus group questions,
however, did not specifically address this possibility.

Most of the medical education literature that has reported
on the benefits of peer assessment or evaluation relied on the
perceptions of students rather than a detailed and objective
analysis of the quality of the comments provided as we under-
took in this study [8, 21, 39–43]. This distinction between
students’ perceptions and external assessment of feedback is

important, as what may satisfy students (e.g., positive com-
ments) may not necessarily provide enough information for
self-improvement (which is one of the main goals for peer
evaluation). As such, many studies have revealed the prepon-
derance of “positive” over “negative” comments in peer eval-
uations and the reluctance of students to be critical or to give
low scores [37, 39, 40]. For example, Nofziger et al. [2]
showed that students had in general positive perceptions of
peer evaluations, which in some cases were quite transforma-
tive for the students’ awareness, attitudes, and behaviors. As
expected, they noted that such change was more likely if the
feedback was specific and described areas of improvement. It
was clear from their results though that only 6% of students
reported having received a specific suggestion. Similarly,
Levine et al. [38] undertook a qualitative assessment of peer
comments to assess reasons for giving high and low scores
and found that students made assessments based on 3 thematic
areas that were quite similar to those observed in the current
study: personal attributes, team contributions, and cognitive
abilities of the students receiving the comments. They did not
attempt to evaluate a quality rating for the written comments
though. Nevertheless, it was interesting to note that the medi-
an length of a comment in that study was 6 words.
Considering that “good” feedback should be as specific as
possible, should be descriptive rather than evaluative, and
should contain practical usable suggestions for improvement,
an average of 6 words per comment suggests that the feedback
was not uniformly very useful. Our results are also similar to
Cottrell et al. [40] who addressed the different themes that
emerged from peer assessment forms and found that students
mainly point out whether their peers are being punctual, con-
tribute to the group, respect others, and engage in discussion.
Finally, White and Sharma [8] analyzed the written comments
received by medical s tudents on a Surgery and
Anesthesiology clerkship from physicians, patients, residents,
nurses, administrators, and peers. Again, while the content
was analyzed in terms of themes and domains of assessment,
the quality of the comments was not analyzed.

To our knowledge, only one study by Canavan et al.
[7], examined the quality of feedback provided by medi-
cal students to each other, finding that most of the com-
ments lacked characteristics of good feedback. The au-
thors noted that most feedback was positive, was self-ori-
ented, and lacked “actionable information” that could be
useful to the recipient. To support these conclusions,
Burgess et al. [21], in a systematic review of medical
students as peer teachers, found that, in most of the stud-
ies that involved peer assessment, there were no objective
measures to assess the quality and accuracy of peer feed-
back and assessment. Interestingly, although peer feed-
back in collaborative learning in general, and TBL in par-
ticular, is designed to specifically foster peer accountabil-
ity and team learning skills [18, 19, 33], in the current
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study, these themes did not emerge as perceived benefits
from peer feedback, as the only perceived benefit was on
the personal level.

Need for Repeated Training and Periodic
Reinforcement by the Medical School Administration

Most of the studies that examined the effectiveness of peer
feedback were cross-sectional in nature. None, to our knowl-
edge, followed students over time to examine whether engage-
ment in repeated peer feedback altered the quality of the com-
ments. This is important considering the literature, largely
from non-medical fields, suggesting that as peer evaluators
gain more experience with the process, the quality of the eval-
uation improves. For example, Hamer et al. [30] found im-
proved correlations between student and faculty assessment in
a computer science program as the students gained more ex-
perience with peer assessment; results that were congruent
with those of Calhoun et al. [28] with medical students.
Furthermore, in a systematic review, Van Zundert et al. [29]
showed that both the psychometric qualities of peer assess-
ment instruments and the student attitudes to peer assessment
were positively influenced by the peer assessor’s experience
and training. In our study, however, despite repeated engage-
ment in peer feedback over 2 years, the quality of the students’
comments did not improve. This suggests that familiarity and
repeated practice per se are not enough to hone the skill and
improve the outcome. One explanation for this, which may
also explain the students’ skepticism and possible misunder-
standing of the purpose and process of feedback, may be that
the single training session they received was not enough to
develop habits, skills, and convictions, particularly as most
students have had no previous experience in giving or receiv-
ing feedback and have not practiced it regularly during their
school or college years. The same applies to the criteria
concerning helpful feedback whereby, although they are a
necessary ingredient for the success of peer feedback [10,
25, 44], they also ought to be reiterated and reinforced
periodically.

We speculate that the reason we observed the most numer-
ous and most useful comments for the Class of 2017 during
their first attempt (first batch) was because this was the first
class of the new curriculum, which was monitored and follow-
ed very closely, with almost daily encounters with curriculum
leaders and constant reminders of the spirit and values of the
new curriculum; this included emphasis on all aspects of pro-
fessionalism including teamwork and provision of feedback.
This degree of monitoring decreased over time, which may
account for the dwindling number of comments and their less-
er quality over the 2 years. In contrast, by the time the Class of
2019 had matriculated, the curriculum had been well
established and did not require close follow-up, and there
was less oversight and less persistent monitoring of the

students by the administration; hence, the first and second
batches of peer evaluations had a markedly lower number of
responses. The relatively low number of comments provided
by the students supports previous findings about the reluc-
tance of students to give feedback to peers [37, 45, 46], and
the decrease over time seen with the Class of 2017 is consis-
tent with the findings of Bryan et al. [39] who demonstrated an
overall decrease in the number of comments towards the end
of the course studied.

We note here that after the low number of comments was
noted on the first 2 batches of the Class of 2019, the adminis-
tration intervened and reiterated the value of this practice and
the need for students to provide comments as part of their
professional duties, and asked them to review the principles
of good feedback as conveyed during the training session they
received during year 1. As a result, the number of comments
rose dramatically in the third batch (of the Class of 2019);
however, this was not matched by a similar improvement in
their quality. Furthermore, in the Fall of 2018, and to test the
effect of more extensive training, we introduced a TBL ses-
sion for the class of 2021, specifically targeting how to pro-
vide good quality feedback and also how to assess the quality
of peer feedback, using actual student comments from previ-
ous classes. This was in addition to the regular training session
they shared with the previous classes. The first batch of eval-
uations for that class revealed a much higher number of com-
ments per student (mean ± SEM 4.18 ± 0.08) when compared
with the first batch of both classes 2017 and 2019 as well as a
higher quality of comments compared with the two previous
classes (mean ± SEM 2.22 ± 0.03) when compared with the
first batch of both classes 2017 and 2019, hence underscoring
the benefit of additional training. Therefore, we suggest that
the medical school administration can play a continuing role
to educate students on how to provide feedback, reemphasize
its formative nature, and remind them of its value. However,
this should be done judiciously so that it does not come across
as coercive, and so that peer feedback is not perceived by
students as a duty or requirement, which carries the risk of
losing its authenticity and validity.

Limitations

This study is limited by the fact that the evidence provided is
solely based on students’ perceptions rather than assessment
of actual change in behavior. Furthermore, the small number
of students who participated in the focus group sessions may
not necessarily reflect the views of the whole class. In addi-
tion, although the results are consistent with the proposed
conceptual framework, we were unable to undertake more
elaborate statistical analyses to test for model fit considering
the nature of the study. Nevertheless, the study offers insight
into the contributing factors of the low volume and quality of
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individual peer feedback and its perceived effectiveness for
further research to build on.

Conclusion

In this study, we employed a conceptual framework to explore
the factors that enhance the perceived effectiveness of forma-
tive peer assessment in the context of TBL as a form of col-
laborative learning. We added time and experience and inte-
grated volume and quality of the peer feedback into a concep-
tual peer assessment model and showed that the implementa-
tion of an effective peer feedback system for student improve-
ment may be hindered by several logistical, social, and cultur-
al challenges. These include the conflation of peer feedback
with summative assessment, the social disincentives for stu-
dents to provide feedback to peers with whom a continuing
working relationship was necessary, and students’ lack of un-
derstanding of what constitutes good-quality feedback.
Therefore, the success of the peer feedback process depends
on the availability of a “safe” environment that values diver-
sity and establishes trust among students and between them
and the medical school administration, a culture of openness,
tolerance, and forthrightness, and extensive training with pe-
riodic reinforcement. Further research and efforts are needed
to foster student interdependence for team learning and peer
accountability in collaborative learning.
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