Peer overmarking and insufficient diagnosticity: The impact of the rating method for peer

assessment

Accepted, version pre-print

Van Meenen, Florence®*
Coertjens, Liesje?
Van Nes, Marie-Claire?

Verschuren, Franck?

Ipsychological Sciences Research Institute, Université catholique de Louvain, Belgium

2Medical Education Unit, Department of Health Care Sciences, Université catholique de Louvain,

Belgium

3Institute of Experimental and Clinical Research, Acute medicine department, Université catholique

de Louvain, Belgium

* Corresponding author,
Email address: florence.vanmeenen@uclouvain.be (F. Van Meenen)

Postal address: 1, Place de I'Université, B-1348 Louvain-la-Neuve, Belgium



ABSTRACT

The present study explores two rating methods for peer assessment (analytical rating using criteria
and comparative judgement) in light of concurrent validity, reliability and insufficient diagnosticity (i.e.
the degree to which substandard work is recognised by the peer raters). During a second-year
undergraduate course, students wrote a one-page essay on an air pollutant. A first cohort (N=260)
relied on analytical rating using criteria to assess their peers’ essays. A total of 1297 evaluations were
made, and each essay received at least four peer ratings. Results indicate a small correlation between
peer and teacher marks, and three essays of substandard quality were not recognised by the group of
peer raters. A second cohort (N=230) used comparative judgement. They completed 1289
comparisons, from which a rank order was calculated. Results suggest a large correlation between the
university teacher marks and the peer scores and acceptable reliability of the rank order. In addition,
the three essays of substandard quality were discerned as such by the group of peer raters. Although
replication research is warranted, the results provide the first evidence that, when peer raters
overmark and fail to identify substandard work using analytical rating with criteria, university teachers

may consider changing the rating method of the peer assessment to comparative judgement.
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INTRODUCTION

The benefits of peer assessment - defined as ‘an arrangement in which individuals consider the
amount, level, value, worth, quality, or success of the products or outcomes of learning of peers of
similar status’ (Topping, 1998, p. 250) - are well-established (Topping, 2009; Winstone et al., 2017).
First and foremost, there are benefits for learning, both for the assessor and the assessee. Peer
assessment will, for a specific course, enable the assessor and the assessee to deepen their
understanding of the subject matter (Topping et al., 2009; Adachi et al., 2017) and the assessment
criteria (Adachi et al., 2018). In the longer run, through multiple opportunities to practice making
judgements, students develop their evaluative judgement (Tai et al., 2016), that is, ‘the capacity to
make decisions about the quality of work of self and others’ (Tai et al., 2018, p. 471). This skill is valued
in the workplace as it promotes lifelong learning (Rudy et al., 2001; Reiter et al., 2002; Schmidt, 2011;
Perera et al., 2010; Papinczak et al., 2007; Tai et al., 2018; Violato and Lockyer, 2006). For the teaching

staff, there may be benefits in terms of efficacy: peer assessment may time (Ali et al., 2018).



For medical practitioners, more specifically, being able to assess the work of fellow doctors is
increasingly considered important for high-quality health care (CanMEDS; Frank, 2009). It is argued
that a medical practitioner must ‘function effectively as a mentor and teacher including contributing
to the appraisal, assessment and review of colleagues’ (GMC, 2009, p. 27) to safeguard or foster the

quality of patient care (Chen, 2012; Hulsman et al., 2013).

This highlights the need for medical education to prepare future physicians for such peer assessment
throughout their curriculum (Chen, 2012). Indeed, Rudy et al. (2001) recommend that peer assessment
start in the first years of medical education to facilitate early acceptance. Because peer assessment of
real-world tasks is likely difficult at this early stage in the curriculum, a first step could be structured

tasks (Adachi et al., 2017; Rudy et al., 2001).

The emphasis on peer assessment in the workplace is paralleled by growing research on this topic in
medical education (Speyer et al., 2011). However, this literature has raised concerns about the inter-
rater reliability of peer assessment (Hulsman et al., 2013; Cottrell et al., 2006). For instance, Magzoub
and colleagues (1998) detected that, depending on the criteria, up to 17.3% of the variance in marks

can be attributed to the peer rater.

In addition, some studies have indicated that there is room for improvement regarding concurrent
validity, an aspect of criterion-related validity representing the degree of agreement with an external
criterion or standard (Cohen et al., 2008). The meta-analysis conducted by Li and colleagues (2016)
shows that the correlation between student and teacher ratings is significantly lower for studies in the
medical/clinical domain (Pearson correlation of .33 on average) than for studies in the social
sciences/arts (Pearson correlation of .60 on average). Regardless of the domain, near-perfect
correlations between peer and teacher ratings are not to be expected because of the complementary

view of peers on quality (Altonji et al., 2019; Tai et al., 2016).

Nonetheless, assessors’ failure to recognise substandard work is problematic. The weaker correlation
found by Li et al. (2016) suggests that this is more likely in the medical/clinical domain. Indeed, multiple
studies in medical education have reported peer overmarking (Hoffman et al., 2017; Heyman and
Sailors, 2011; O'Brien et al., 2008; Rudy et al., 2001; Lanning et al., 2011), which is defined as peers
being more generous than faculty in assigning marks (Falchikov and Goldfinch, 2000) as a results of,
among others, over-politeness, fear of retaliation and friendship marking (Lanning et al., 2011; Tekian
et al., 2017; Cho et al., 2006; Papinczak et al., 2007). When overmarking is strong, peer assessment

marks may end up grouped on the positive end of the scale (Cottrell et al., 2006), which Emke and



colleagues (2017) have labelled ‘clumping of marks’. This is not necessarily problematic: if all works
meet the required standards, consistent high marks may reflect this. However, in other instances, it
leads to substandard work not being recognised, which Heyman and Sailors (2011) refer to as
‘insufficient diagnosticity’. In those instances, insufficient diagnosticity will result in missed
opportunities for learning (Yepes-Rios et al., 2016; Scarff et al., 2019; Mak-van der Vossen, 2019; Mak-

van der Vossen et al., 2018).

It remains unclear how different rating methods for peer assessment foster reliability and concurrent
validity and prevent insufficient diagnosticity. There is some evidence, albeit indirect, that the rating
method for peer assessment can have an impact on the concurrent validity: in their meta-analysis,
Falchikov and Goldfinch (2000) compared the correlation between peer and tutor scores when peers
used global judgement or analytical scoring. They found that this correlation depends on the scoring
method used: it was higher when peers used global judgements. Consequently, the interplay between
the rating method used in peer assessment and reliability and concurrent validity deserves more

attention (Cottrell et al., 2006).
Rating methods used in peer assessment

Different rating methods can be used in peer assessment (Pollitt, 2012a; Weigle, 2002; Bacha, 2001).
Any rating method should safeguard two key aspects of educational measurement: validity and

reliability (Brennan, 2004; Cohen et al., 2008).
Analytical rating using criteria

The predominant method in peer assessment is analytical rating: students receive a list of criteria to
use in assessing their peers’ work (Li et al., 2016; Norcini, 2003). The students are asked to award a

score for each criterion, and these scores are subsequently summed.

The listed criteria should adequately represent the ability or competence assessed, safeguarding the
construct validity of the analytical rating (Cohen et al., 2008). Additionally, the criteria direct the raters’
attention to the same predefined aspects (Jonsson and Svingby, 2007; Wald et al., 2012; Stemler,

2004), promoting the inter-rater reliability of the peer assessment (Jonsson and Svingby, 2007).
Comparative judgement

The comparative judgement method is based on the assumption that people are more reliable in
comparing works than in assigning marks to a single work (Thurstone, 1927), for which the medical
education literature provides convincing evidence (Cottrell et al., 2006; Yeates et al., 2013; Yeates et

al., 2015). In a comparative judgement exercise, various raters independently compare several pairs
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of student works on their overall quality and decide which one is the best with regard to the
competence considered. This cancels out differences in rater leniency (Pollitt, 2012a). Every work is
compared several times and reviewed by different raters. Based on these judgements, the

performances can be ranked from worst to best on an interval scale.

The comparative judgement method does not equate to norm-referenced testing (i.e. ‘grading on the
curve’), that is scores relative to those of other students, such as 10% pass marks (Haertel, 2006). To
the best of our knowledge, in educational settings, comparative judgement has been solely used for
criterion-referenced testing, which is also commonplace in competency-based medical education
(Lockyer et al., 2017). In criterion-referenced testing, an extra step is needed after determining the
rank order. Different options exist, such as a standard-setting exercise to determine a pass/fail
boundary (Lesterhuis et al.,, 2016) or expert grading of two works on the scale followed by the

calculation of the grades for the other works (e.g. Settembri et al., 2018).

The comparative judgement logic has been applied to medical education for tutorial evaluation in
problem-based learning (PBL) settings (Regehr et al., 1996). However, results regarding the relative
ranking of peers in the PBL group indicated low reliability (Reiter et al., 2002). To the best of our
knowledge, comparative judgement has not been applied in medical education to evaluate students’
performance on structured tasks. However, some studies have examined peer assessments in other
fields of higher education, such as veterinary education (Rhind et al., 2017), teacher education (Seery
et al., 2012), mathematics education (Jones and Alcock, 2014) and international business education
(Bouwer et al., 2018). The results of these studies indicate large correlations (.69, Rhind et al., 2017;
.60, Seery et al., 2012; .77, Jones and Alcock, 2014) between the rank orders stemming from the
comparative judgement performed peer raters and the marking by experts, supporting the concurrent
validity of the rank order generated by peers. Moreover, previous research has found adequate to high

reliability levels, ranging from .68 (Verhavert et al., 2019) to .83 (Bouwer et al., 2018).
The present study

The present study explores two rating methods for peer assessment (analytical rating using criteria
and comparative judgement) and examines the degree to which substandard work is recognised by

the peers.

The following research questions guide the study:



- When applying analytical rating using criteria or comparative judgement, do peer raters detect
valid differences in quality?
- If so, are these differences reliable?

- Is there evidence of insufficient diagnosticity?
OVERALL DESIGN OF THE STUDY

This study took place during a second-year undergraduate course on respiratory physiopathology in
medicine. Students were instructed to write a one-page essay on an air pollutant (for the instructions,
see Appendix 1) and submit an anonymous version. The first cohort of students (spring 2017) rated
their peers’ essays based on analytical rating using criteria. A second cohort (spring 2018) used
comparative judgement. We obtained ethical approval from the ethics review committee of the

Cliniques Universitaires Saint-Luc (UCLouvain, Bruxelles) (file number 2019/150CT/445).

The peer assessment was summative for each cohort: the grades contributed 10% towards the
students’ overall course grades. Conditions for receiving marks were: (1) writing an essay on an air
pollutant, (2) evaluating the requested number of essays and (3) providing constructive feedback on
the work of peers. Due to time constraints, the professor was unable to consider the quality of

students’ evaluations or revised work individually.

To assess the concurrent validity of the peers’ assessment, for each cohort, a random sample of 84
essays was drawn by the first author. To determine the optimal sample size (Bujang and Baharum,
2016), we relied on the mean correlation between peer and teacher ratings in medical/clinical settings
described in the meta-analysis by Li et al. (2016), that is, .33. The (two times) 84 essays were corrected

by the university teacher responsible for the course (last author).

The Kendall’s Tau-b correlation coefficient was used to measure the association between teacher
marks and peer rating. Kendall Tau-b is a nonparametric alternative to the Pearson correlation
coefficient and is appropriate for ordinal variables (Puth et al., 2015; Goktas and Isci, 2011; Gibbons,
1976), such as marks based on a list of criteria (Goktas and Isci, 2011; Howell, 2006; Gibbons, 1976).
To allow for comparison with previous studies on concurrent validity and interpretation of the effect
size (Cohen, 1988), the Pearson correlation was estimated using the computation and the converting
table presented in the literature (Walker, 2003; Gilpin, 1993; Strahan, 1982). Values exceeding .10, .30

and .50 were interpreted as small, medium and large, respectively (Cohen, 1988).

If peer raters detected valid differences in quality, the reliability of the peer raters was assessed. In

addition, we explored whether there was evidence of insufficient diagnosticity by comparing the marks



of works that were deemed substandard (i.e. below 50% of the maximum possible mark) by the

university teacher with those given by the peer raters.

All analyses were done using the R software, except for the two-tailed Kendall’s Tau-b statistic, which

was calculated using SPSS 25.
Cohort 1: Analytical rating using criteria
Method

During the spring of 2017, 260 students wrote their essays (Nenrolled = 279) and uploaded them to EdX,
an online learning platform hosting university-level courses. Students were asked to rate at least four
randomly assigned essays. Nine criteria were provided, which were marked on a Likert scale as follows:
1 (completely disagree), 2 (disagree), 3 (moderately agree), 4 (agree) and 5 (completely agree) (see

Appendix 2). All 260 students completed this exercise, resulting in 1,297 evaluations.

For each evaluation, the marks on the nine criteria were summed to produce a score ranging from nine
to 45. Subsequently, a mark was calculated by taking the average of the sum scores provided by the
(at least four) peer raters. Figure 1 depicts the distribution of these marks. All but one mark are
grouped on the 11 highest scale points, implying that only the top 29.7% of the available scale is used.
Moreover, 85.4% of the marks are situated at the three highest scale points (top 8.1% of the available
scale). The kurtosis and skewness values were 14.83 and -2.72 respectively; using the +2/-2 cut-off

(George and Mallery, 2010), they indicate a negatively skewed distribution with heavy tails.
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Figure 1 Overview peer assessment marks using analytical rating (N=260) (minimum score = 9)

To evaluate the concurrent validity of the peer assessment, the university teacher used the same nine

criteria and Likert scale as the students.



Results

The Tb rank correlation between teacher marks and peer rater marks using analytical rating is .174
(p<.05, see Figure 2), which corresponds to a Pearson’s r correlation coefficient of .264. This can be
interpreted as a small correlation. As evidence for concurrent validity was weak, reliability was not

investigated further.
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Figure 2 Scatterplot showing the relation between the marks from the university teacher and those

from the peer raters using analytical rating (minimum score = 9)

The teacher marks indicate that the quality of three of the 84 works was substandard (with teacher
marks of 9, 17 and 19 out of 45, respectively). None of these three essays was identified by the group

of students as being of insufficient quality (with peer marks of 28, 38 and 43 out of 45 respectively).

Cohort 2: Comparative judgement

Method



During the spring of 2018, 230 students wrote their essay (Nenroles = 235) and uploaded it to
Comproved, a web-based tool supporting an assessment with comparative judgement
(comproved.com, Lesterhuis et al., 2016). To assess their peers’ essays, students were invited to
carefully read the competence description, that is, the nine criteria used by the students of cohort 1
(see Appendix 3). Subsequently, they were presented with a pair of randomly selected essays
(excluding their own) and, based on the competence description, answered the question ‘Which is the

better essay?’ by clicking ‘Task A’ or ‘Task B’.

In line with recommendations from a recent meta-analysis (Verhavert et al., 2019), 12 evaluations per
essay were chosen, with the aim of reaching a reliability value of .70. Hence, students were asked to
complete six comparisons of two essays. A total of 222 students completed the six comparisons, while

one student completed five comparisons.

The resulting 1337 judgement decisions were statistically modelled using the Bradley-Terry-Luce
model (Verhavert et al., 2018; Lesterhuis et al., 2016), which generated a rank order of the essays from

weakest to strongest.

To detect whether the judgement of some peer raters deviated from that of their peers’, the infit
measure was calculated (Lesterhuis et al., 2016; van Daal et al., 2019). It is common practice to
consider an infit exceeding two standard deviations from the mean to be large and significant (Pollitt,
2012b; Jones and Alcock, 2014; Jones et al., 2015), meaning that the rater repeatedly made
judgements that deviate from the final rank order (Lesterhuis et al., 2016; van Daal et al., 2019). Eight
raters showed such high infit values. In line with a suggestion by Pollitt (2012b) and Lesterhuis et al.
(2016), these eight raters and their 48 comparisons were omitted, which resulted in a set of 214 raters
having completed 1289 comparisons. This implies that the number of evaluations per essay differed
slightly: most essays were evaluated 12, 11 or 10 times (40.4%, 43.6% and 13% of all essays,
respectively), but six essays (2.6%) received nine evaluations, and one essay (0.4%) was evaluated eight

times (mean=11.2 evaluations per essay).

Based on the set of 1289 comparisons, the rank order and logit scores were calculated for each of the
230 essays (see Figure 3). The logit value (from -5.00 to 5.03) of each essay is represented by a dot,

and a confidence interval was created.
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Figure 3 The rank order of the essays

To evaluate the concurrent validity of the peer assessment, the university teacher used the nine
criteria (see Appendix 3) and scored each criterion as follows: 0 (disagree, grouping Likert scale items
1 and 2; see appendix 2), 1 (moderately agree) or 2 (agree, grouping Likert scale items 4 and 5).

Consequently, possible marks ranged from zero to 18 points.

The Scale Separation Reliability (Bramley, 2015), which can be interpreted as inter-rater reliability
(Verhavert et al., 2018), was calculated to establish the reliability of the rank order. Its value ranges
from 0 to 1, and a small measurement error (i.e. a value closer to 1) implies that the raters agree on
the relative position of the essays in the rank order (Verhavert et al., 2018). As the Scale Separation
Reliability is a consistency measure, in line with Cho and Schunn (2018), values exceeding .60 are

considered acceptable.

To assess whether there was insufficient diagnosticity, the logit scores from the rank order had to be
converted to marks. Following the procedure detailed by Settembri et al. (2018), two essays were
selected by the second author: one around position 33% of the rank order (logit score of -0.58) and
one around 66% (logit score of 0.61). The university teacher gave these the mark of 14 and 16 out of
20, respectively. The marks for the other essays were calculated using the logit scores from the rank
order and ranged from 3.4 to 19.6 out of 20. Figure 4 depicts the distribution of these marks. The
kurtosis and skewness values for the distribution of scores are 2.98 and -1.38, respectively. The

skewness values indicates no reason for concern, but the distribution has heavy tails.
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Figure 4 Distribution of marks (on 20) from peer assessment using comparative judgement

Results

The Tb rank correlation between teacher marks and the logit scores is .417 (p<.001, see Figure 5),

which corresponds to a Pearson's r correlation coefficient of .613. This can be interpreted as a large

correlation.?

1 When the comparisons performed by the eight raters showing high infit values were not excluded,

the Tb rank correlation between teacher marks and the logit scores was .430 (p<.001), which

corresponds to a Pearson’s r correlation coefficient of .625
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Figure 5 Scatterplot showing the relation between the marks from the university teacher (using
analytical rating, minimum score = 0) and the logit scores from the rank order created by the peer

raters (using comparative judgement)

To verify whether peer raters agreed on these differences, inter-rater reliability was calculated for the

set of 230 essays. The Scale Separation Reliability is .63.

The teacher marks indicate that three works out of 84 were substandard (with marks of 6, 7 and 7 out
of 18, respectively). These works also received insufficient marks based on the rank order created by

the peer raters (with peer marks of 3.5, 3.5 and 3.4 out of 20 respectively).

DISCUSSION

This study explored two rating methods for peer assessment (analytical rating using criteria and
comparative judgement) and examined the degree to which peer raters detected valid quality
differences, whether peer ratings were reliable and whether there was evidence of insufficient

diagnosticity.

For the first cohort of students, who used analytical rating with a list of criteria, the Pearson correlation

between the teacher marks and peer marks was small (.26), which raises concerns about the
12



concurrent validity of the peer marks (Cohen et al., 2008). This correlation is slightly below the .33

correlation found by Li et al. (2016) in their meta-analysis for studies in medical/clinical settings.

Regarding the research question on insufficient diagnosticity, none of the three essays of insufficient
quality (as discerned by the university teacher) received a mark below 50% of the maximum score from
the peer raters. Nevertheless, peer assessors did indicate that two out of the three essays were of
lower quality than the other essays: they received clearly lower marks (28 and 38 out of 45,
respectively), while 85.4% of the marks were clumped in the three highest scale points, is in line with
previous findings (Emke et al., 2017; Cottrell et al., 2006; Heyman and Sailors, 2011). This may suggest
that (at least some) peer raters recognised that the work was of substandard quality, but did not fail it
(Hulsman et al., 2013), as was noted in previous research on student evaluators (Kakar et al., 2013;
Iblher et al., 2015). Given that it is not common practice to communicate the distribution of the peer
marks (in light of criterion-referenced testing), the students who wrote these essays may have
(wrongfully) concluded that their work was of sufficient quality. Consequently, an opportunity for
learning was missed (Yepes-Rios et al., 2016; Scarff et al., 2019; Mak-van der Vossen, 2019; Mak-van
der Vossen et al., 2018). For university teachers using peer assessment with analytical rating, these
findings suggest a recommendation to re-examine the lowest marked works (even if they received a

passing mark) and adjust the peer marks if need be.

For the second cohort of students, who used comparative judgement, the Pearson correlation
between the teacher marks and the logit scores from the rank order was large (.61). It should be noted
that the results were similar when the eight outlier raters were included (.625). This result is in keeping
with the .60 correlation in the meta-analysis by Li et al. (2016) with regard to studies in the social
sciences/arts and corroborates research findings on comparative judgement in veterinary education

(.69, Rhind et al., 2017) and teacher education (.60, Seery et al., 2012).

Importantly, however, some student raters had difficulty in discerning valid quality differences. Eight
raters (3.6%) made numerous judgements contradicting the consensus among the peer raters. The
literature has so far offered few insights into the reasons for this misfit: Were students distracted? Did
they favour their friends’ essays (Lanning et al., 2011; Cho et al., 2006; Papinczak et al., 2007)? Or did
they genuinely have a different view on quality? We found only one study examining misfit, but it
focused on experts (van Daal et al., 2019). More research on misfit in peer assessment is evidently
needed (Pollitt, 2012a) regarding both analytical rating and comparative judgement, as it will help to
unveil how this small group of students can be coached to improve their evaluative judgement (Tai et

al., 2016, 2018), which is key for lifelong learning (Rudy et al., 2001; Lew and Schmidt, 2011; Perera et

13



al., 2010; Papinczak et al., 2007). A first step could be to examine whether these misfitting students’

written feedback differs from the feedback provided by the other peer raters.

Although we aimed to reach a reliability level of .70, a Scale Separation Reliability of .63 was obtained,
which is considered acceptable. This contrasts with the low reliability level found by Reiter et al. (2002),
who used comparative judgement to provide tutorial evaluation in problem-based learning groups.
The reliability of comparative judgement may vary with the goal of the peer assessment (Norcini,
2003), namely, providing global impressions of colleagues or evaluating the latter’s performance on
structured tasks. The objective of .70 reliability was not reached due to the lower number of
comparisons made: eight students did not make any comparisons and an additional eight raters
showed high infit values. As the number of comparisons is the key determinant of the level of reliability
(Verhavert et al., 2019), future peer assessment using comparative judgement could anticipate the
drop-out and infit of raters by requesting for example, two evaluations more per task than the required

number (e.g. 14 evaluations when 12 are needed).

Regarding the research question on insufficient diagnosticity for the cohort using comparative
judgement, the three works that received insufficient marks from the university teacher also received
a mark below 50% of the maximum score based on the rank order. It should be noted that to convert
the logit scores from the rank order into marks, two essays were selected (around positions 33% and
66%, respectively, following Settembri et al., 2018) and graded by the university teacher. The peer
marks for the other essays (including the three works of insufficient quality according to the university

teacher) were calculated using the logit scores from the rank order.

It is important to keep in mind that students undertake different tasks for each rating method. In
analytical rating, students suggest a mark for each work, from which the average is then taken. In
comparative judgement, students collectively create a rank order by indicating the better work of
multiple pairs of work. Thus, both rating methods cannot be compared directly. When confronted with
clumping of peer assessment marks at the high end of the scale, which is not considered to be an
adequate reflection of the quality of the works by the teaching staff and leads to substandard work
being unrecognised (Heyman and Sailors, 2011), a teacher can first use the habitual strategies to
prevent peer overmarking, namely use anonymous works and multiple (at least four) peer raters
(Vickerman, 2009). If these strategies do not alleviate the problem (as evidenced in the present study
and prior research by Heyman and Sailors, 2011), it may be useful, as Falchikov and Goldfinch (2000)

indicated, to change the rating method used for peer assessment. The results of the present study

14



suggest that comparative judgement could be an alternative, as it reduces problems resulting from

rater leniency (Pollitt, 2012a); however, replication research is needed to confirm this.

For practitioners of peer assessment in medical education this implies that, depending on the goals of
student learning and learners’ characteristics, one or the other rating method may be more
advantageous. Using comparative judgement, students can learn to rank works on their quality in a
holistic way using the competence description. Nonetheless, they do not develop their ability to
identify substandard work. Using an analytical rating approach with criteria, students assess each
criterion and may identify substandard work. Consequently, analytical rating is generally considered
to be a more difficult task than comparing two works (Lesterhuis et al., 2016; Pollitt, 2012b), and

requires training (Gielen et al., 2011; Tekian et al., 2017).

Hence, in a medical education curriculum, the comparative judgement method may be adequate to
develop students’ first steps in evaluative judgement: the method can be used by learners with little
experience with peer- or self-assessment (Verhavert et al.,, 2019) and does not require training
(Lesterhuis et al., 2016), which can be difficult to organise given the large size of student groups in the
first years. However, for medical professionals, to be able to identify substandard work by colleagues
in the workplace (CanMEDS; Frank, 2009; GMC, 2009), to safeguard or foster the quality of patient care
(Chen, 2012; Hulsman et al., 2013), the medical education curriculum should allow students to further
develop their evaluative judgement in later years using analytical rating with criteria and training in

the use of these criteria.

Three additional differences between the two methods should be noted. The first is the length of the
works. In the present study, the peers assessed short essays. In the cohort using analytical rating, the
students assessed five essays, whereas in the cohort using comparative judgement, they completed
six comparisons, thus reading 12 works in total. If works are lengthy (e.g. multiple pages), the time
investment for students using comparative judgement rapidly becomes significant. The number of
comparisons could be reduced in such cases, but this will strongly impact the level of reliability
(Verhavert et al., 2019). In other words, comparative judgement appears less apt when works are
lengthy. A second aspect concerns the marks: comparative judgement does not automatically lead to
marks, which are often required in university contexts. In the present study, we followed the
procedure detailed by Settembri and colleagues (2018), which requires an extra step and time. If marks

need to be provided to the students rapidly, comparative judgement may be less practical.

Athird aspect that is ondoubtly key for practitioners is the quality of the written feedback. This requires

future research, however, as the feedback in the first cohort of students was very succinct. This was

15



possibly due to the fact that students were asked to provide this feedback below their rating of the
nine criteria (see Appendix 2): some may have missed this text field or felt that they had already
provided feedback by rating the nine criteria. An alternative reason, in line with recent findings on
teacher raters (Coertjens et al., 2021), is that comparative judgement fosters detailed feedback. In the
present study, the prompts for feedback differed too significantly between the two cohorts (i.e. a box
below the criteria versus two separate boxes on a new webpage, one for strong points and another
for suggestions for improvement). Therefore, further research is needed to explore whether analytical

rating and comparative judgement differ in the quality of the written feedback.

Limitations

Three limitations of the present study must be acknowledged. First, instead of randomly assigning
students to the two assessment methods, two cohorts of students were used. Although the results of
other assessments of the respiratory physiopathology course did not show any significant differences
between the two cohorts, groups may have differed in their motivation or their judgement skills.
Future research should consider the random distribution of peer assessment methods (Creswell,

2012).

Second, while the study relied on analytical rating using criteria, current literature suggests the use of
a rubric with descriptors (Vickerman, 2009). Indeed, the criteria (see Appendix 2) may have provided
too little support to students (thus undermining construct validity), and descriptors should have been
formulated to represent the degree to which criterion-referenced standards were met. It must be
noted, however, that peer overmarking has been observed when using rubrics as well (Lee et al., 2021;
O’Brien et al., 2008). Consequently, replication research using rubric rating is warranted. In addition,
more research is needed on how students interpret the analytical rating scale when overmarking. Such
in-depth qualitative research on students’ evaluative judgement (for example using think aloud or
Cued Retrospective Reporting, Catrysse et al., 2017; Brand-Gruwel et al., 2017) when students using
different rating methods could provide insight into their thought processes and motivation while

assessing peers’ work.

Third, comparative judgement is mostly used with raters who receive the competence description, but
no additional training (McMahon and Jones, 2015; Bouwer et al., 2018; Pollitt, 2012b). For analytical
rating, however, additional training (e.g. evaluating a few papers in class) has been recommended
(Gielen et al., 2011; Norcini, 2003; Tekian et al., 2017) as it is believed to be beneficial for construct

validity. Although research has shown that, even with such training, differences in leniency between
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student raters and overmarking persist (Kakar et al., 2013; Aryadoust, 2016), the lack of training may
have worsened the clumping of marks and the insufficient diagnosticity in the present study.
Therefore, future research should consider three conditions: comparative judgement and analytical

rating with and without training.

CONCLUSION

The present study explored two rating methods for peer assessment, namely analytical rating using
criteria and comparative judgement. Results suggest that when strategies commonly used to prevent
peer overmarking and insufficient diagnosticity do not alleviate the problem, university teachers may
consider changing the rating method to comparative judgement. As the present study is the first to
explore multiple rating methods for peer assessment in medical education with regard to concurrent

validity, reliability and insufficient diagnosticity, replication research is necessary.
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Appendix 1. Task instructions

There are numerous air pollutants. Choose one air pollutant that affects the respiratory system (e.g.,
particles emitted by the automobile industry, ozone that irritates the respiratory tract, sulphur-based
gases or nitrogen gas, chlorine from swimming pools, smoke or dust from a sandstorm, the
constituents of a cigarette, pollutants inside buildings ...)

Undertake some research about this pollutant:

e What kind of pollutant is it? A gas, a particle, a dust?

e What is the source of emission? Natural, industrial?

o Ifitis a particle, what is its diameter?

e Where in the respiratory tract does this pollutant act?

e What is its mechanism of action related to those seen in the videos (asthma, emphysema, ...)

e Can | trust the medical literature that | have found? What makes me doubt? What makes me
trust it?

e What is its effect on health?

e What advice or prevention can we offer?

e What is your personal opinion on the risks described for this air pollutant?

Write a text of 20 lines summarizing your knowledge about this pollutant.

Your 20 lines text will then be reviewed by peers who will judge it according to different criteria:
Clarity, comprehension, and level of detail of the text

The link with the content seen in the MOOC videos (at least 3 different links)

The respect of the instructions provided, the authors’ ability to synthesise

The citation of the sources used
The degree to which the text is interesting and pleasant to read
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Appendix 2. Instructions for assessing for cohort 1

On the EdX platform, the following criteria were presented to the students:

The text provides clear and understandable information

The text provides detailed information

The text makes at least 3 links with the elements covered in MOOC videos
The author follows the instructions provided

The author did a good job in synthesizing the information

The author references the bibliographic sources used

| was interested to read this text

The length of the text was pleasant (not too long, not too short)

| was positively impressed by this text

LN R WNPRE

Each of the criteria was judged on a 5-point Likert scale (1 (completely disagree), 2 (disagree), 3

(moderately agree), 4 (agree) and 5 (completely agree)).

Each student was instructed to assessed at least 4 essays.
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Appendix 3. Instructions for assessing for cohort 2

On the Comproved platform, the following information was presented to the students:

e Thefirst step in evaluating the essays is to compare the essays in pairs. So, read both essays taking
into account the judgment criteria below:

The text provides clear and understandable information

The text provides detailed information

The text makes at least 3 links with the elements covered in MOOC videos

The author follows the instructions provided

The author did a good job in synthesizing the information

The author references the bibliographic sources used

| was interested to read this text

The length of the text was pleasant (not too long, not too short)

A L G A

| was positively impressed by this text

e Repeat the process 6 times. Each student will thus receive feedback from 6 people, and the

copies of the entire class will be rank ordered.
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