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Peer-assessment in higher education – twenty-first century
practices, challenges and the way forward

Michael Mogessie Ashenafi*

Department of Information Engineering and Computer Science, University of Trento, Trento,
Italy

Peer assessment in higher education has been studied for decades. Despite the
substantial amount of research carried out, peer assessment has yet to make
significant advances. This review identifies themes of recent research and
highlights the challenges that have hampered its advance. Most of these
challenges arise from the manual nature of peer assessment practices, which
prove intractable as the number of students involved increases. Practitioners of
the discipline are urged to forge affiliations with closely related fields and other
disciplines, such as computer science, in order to overcome these challenges.

Keywords: peer-assessment; formative assessment; summative assessment;
higher education

Introduction

Educational assessment can have formative or summative goals. Summative
assessment is intended to measure the extent to which a student has achieved pre-
specified learning goals. This type of assessment is commonly carried out at certain
intervals throughout a course (Harlen and James 1997; Morgan and O’Reilly 1999;
Myers 2014). Criterion-referenced summative assessment measures the achievement
of a student against clearly stated public standards regardless of the performance of
other students in the class, whereas norm-referenced summative assessment
evaluates the performance of a student against standards that are set according to the
achievements of all students in the group (Harlen and James 1997; Morgan and
O’Reilly 1999).

Formative assessment is rather student-centred – it is intended to provide support
and feedback to students in order that they monitor their own progress and identify
their strengths and weaknesses. It also helps teachers adjust their instruction in
accordance with the progress of the class. Formative assessment is commonly
intended to bear no summative value – it should not contribute towards final grades
and students should be kept informed on their results.

Several teaching–learning environments have adopted formative assessment to
take advantage of its intended benefits. Non-traditional environments, where the tea-
cher is not the sole assessor of a student’s work, commonly use either pure forma-
tive assessment or a blend of formative and summative assessments. In these
environments, students are heavily involved in evaluating their works as well as
those of their peers.
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In peer assessment, students or groups of students assess the works of other stu-
dents, their peers. Topping (1998) defines peer assessment more formally 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’ (250).

A significant amount of research in the area of peer assessment has been
conducted since the turn of the century. The purpose of this study is to provide a
comprehensive review of this research to highlight the challenges practitioners face,
and to recommend ways to overcome these challenges in the quest to revolutionise
educational assessment.

Peer assessment in the twenty-first century

An extensive review of literature of the past century regarding peer assessment by
Topping (1998) revealed factors that varied throughout the 109 studies that were
reviewed. Among these factors were the wide variation in curriculum areas or sub-
jects, the objectives of peer assessment projects, whether it was conducted in a for-
mative or summative manner, variation in the work being assessed, and varying
degrees of agreement between peer- and teacher-assigned scores. Topping concluded
that, given the varying nature of these factors throughout the studies considered, it
was difficult to make concrete conclusions about the soundness or practicality of peer
assessment in higher education courses, or to provide a general theoretical model.

Falchikov and Goldfinch (2000) conducted a meta-analytic review of studies that
compared peer- and teacher-assigned marks. They identified population characteris-
tics, the work being assessed, the course level, the nature of assessment criteria, and
the number of teachers and students involved per assessment task as the variables
that affected the quality of the studies.

Bangert-Drowns, Wells-Parker, and Chevillard (1997) outline criteria typically
used by meta-analytic reviewers when assessing the quality of research, present
statistical strategies that help define the notion of study quality, and discuss how these
criteria and strategies can be used to make reliable judgements of study quality.
Falchikov and Goldfinch subsequently applied these study quality assessment
measures when evaluating the quality of the experimental design of the studies.
Falchikov and Goldfinch summarised their study by concluding that, on average, peer
marks agreed with teacher marks. They identified six factors that were most likely to
influence improvements in agreement between teacher and peer assessments:

• asking peers to provide overall judgements based on well-specified assessment
criteria

• peer assessment in educational environments seemed more effective than in
professional settings

• better experimental designs led to better peer-teacher assessment agreements
• while there was no indication that multiple peer ratings increased agreement
between peer and teacher agreements, increase in the number of peers evaluat-
ing a single work seemed to lower agreement scores

• while there was no indication in the validity of peer assessment regarding sub-
ject areas, there were some cases where student assessments in medical subject
areas tended to agree less with those of teachers

• student-defined and well-understood criteria tended to lead to better agree-
ments between peer and teacher assessments.
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Inclusion factors

The keywords peer assessment, peer grading, peer evaluation, peer review, peer
feedback and peer interaction were used to search for relevant literature. The search
was carried out on Google Scholar.

After a brief analysis of the contents of the studies returned in the search results,
all studies that did not discuss any aspect of peer assessment in detail, that were not
conducted in a higher education setting, or that involved assessment of professional
practice rather than academic products and processes, were excluded from the
analysis. Because this study is intended to extend existing reviews (Topping 1998;
Falchikov and Goldfinch 2000), all studies dated before 2000 were also excluded. A
further list of studies that were cited by the studies that were returned by the search,
and that met the inclusion criteria, was added to the initial list.

Fourteen studies discussing computer-based or web-based peer assessment tools
were identified in either the search results or in the citations. Because all those stud-
ies were published before 2009, the reader is encouraged to see Luxton-Reilly
(2009) for a comprehensive review of the predominant computer-based, web-based
or electronic peer assessment platforms in use by institutions of higher education
today.

Authors were contacted in order to obtain copies of studies that were not freely
available on the Internet. The final list of papers reviewed in this study is comprised
64 articles.

Literature review

Kollar and Fischer (2010) note that peer assessment is still in its infancy despite
decades of research in the field. They stress that it needs to establish affiliations to
closely related practices such as collaborative learning. This view is also shared by
Strijbos and Sluijsmans (2010), who argue that opportunities in advances in similar
fields have not been taken advantage of. The subsections that follow discuss issues
in peer assessment that have been identified by scholars and practitioners.

Student involvement

Several studies recommend that students be actively involved in the various stages
of peer assessment. Falchikov (2003) argues that any assessment task must have stu-
dents as active participants in order for it to be effective, should allow replication
and provide students with clear instructions regarding the processes involved. The
importance of student involvement in all stages is also highlighted by Tillema,
Leenknecht, and Segers (2011), while the importance of involving students in the
specification of assessment criteria has also been stressed by other studies (Bloxham
and West 2004; Sluijsmans et al. 2004).

The variables of peer assessment

A number of studies have determined important variables that are common in many
peer assessment practices. Psychometric qualities, domain-specific skills, peer
assessment skills and students’ attitudes towards peer assessment are four variable
categories Van Zundert, Sluijsmans, and van Merriënboer (2010) investigate in their
review of a selection of 26 articles published between 1990 and 2007.
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Topping (2010) identifies some uncertainties in peer assessment, and argues that
it should be explored in detail whether peer–peer relationships have an impact on
the process, whether peer feedback should be iterative or a one-off process, and if
assigning multiple peers to the same assessment task is more effective. In his review,
Topping reveals inconsistencies, contradictory results, and flaws or limitations in
experimental designs of the studies concerned.

Van den Berg, Admiraal, and Pilot (2006a) select 10 of the 17 variables identi-
fied by Topping (1998) that they consider important for an optimal peer assessment
design. They identify as important features the type of product being assessed,
whether the assessment is a substitution for staff assessment, whether it is mutual
and anonymous, whether assessor-assessed contact is face-to-face, whether the abili-
ties of group members are equivalent, whether assessment is individual or group-
based both for assessor and assessed, whether assessment is in-class or out-of-class,
and whether there is a reward for participation.

In a later study, the authors experiment with these variables to determine their
impact on oral and written feedback (Van den Berg, Admiraal, and Pilot 2006b).
They conclude that, in order for peer feedback to be optimal, peer assessment should
be done in small groups, with either formative or summative goals, and that written
feedback should be orally explained and discussed with the assessed. This, however,
raises the issue of whether such assessment is practical in large classes.

Interpersonal variables are also considered to affect learning outcomes in peer
assessment. Van Gennip, Segers, and Tillema (2009) identify psychological safety,
value diversity, interdependence and trust as four interpersonal variables that have
an impact on learning outcomes in peer assessment. Except for task interdepen-
dence, which refers to the responsible involvement of students in peer assessment
tasks, the interpersonal variables identified are specific to group-based peer assess-
ment tasks.

Quality of peer assessment

Reviews show that, although peer assessment quality is often discussed, there have
been few studies that evaluate the quality of peer assessment methods, and that
quality standards have yet to be formally defined as practitioners set out their own
quality measurement criteria. Tillema, Leenknecht, and Segers (2011) review
literature that discusses and applies measurements of quality in peer assessment, and
outline three quality criteria that should be met at all stages of the peer assessment
process. These are:

Authenticity – relates to actively engaging students in the assessment process to main-
tain relevance. It is linked in the literature to four specific criteria – representativeness,
meaningfulness, cognitive complexity and content coverage.

Transparency – refers to the assessment tasks being clear, understandable and doable
by those being assessed

Generalisability – refers to the extent to which the outcome of an assessment task can
be generalised to a broader set or related tasks that measure the same achievement. It
is linked in the literature to four specific criteria – comparability, reproducibility, trans-
ferability and educational consequences.

This contrasts with the views of Gielen et al. (2011), who demonstrate that the
quality criteria that should be met in peer assessment are determined by the goal of
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the task. This approach of specifying quality criteria is perhaps more practical, as
peer assessment is implemented in such a wide variety of contexts that not many
practices would meet a single set of quality measurement criteria.

Case studies, action research and peer assessment instruments

The studies in this category investigate specific settings by conducting experiments
that intend to measure relationships between variables.

The value of peer feedback

The specificity of peer assessment criteria has been shown to affect the quality of peer
feedback – more specific criteria tend to provide more discriminative power to the
assessment task at the risk of diminishing the quality of peer feedback (Miller 2003).

A study regarding the nature and impact of peer feedback as perceived by 89
graduate students showed that elaborate and specific feedback from peers, although
found adequate, was perceived as having a negative impact by the students receiving
such feedback (Strijbos, Narciss, and Dünnebier 2010). The study states that the
degrees of specificity and brevity have varying impacts on students with different
levels of competence.

The impact of feedback on those who provide it has also been explored. Lin,
Liu, and Yuan (2001) report on the specificity of peer feedback, and how students
with various ways of thinking react to it, and suggest that specific feedback is more
helpful than holistic feedback in improving students’ performance.

It is also claimed that those students who provide their peers with high-quality
feedback tend to incorporate feedback from their peers effectively, raising their final
grades in the process (Althauser and Darnall 2001; Tsai, Lin, and Yuan 2002). While
another study could not confirm the existence of this relationship, it found a signifi-
cant relationship between the quality of feedback a student provided and the quality
of their own final project (Li, Liu, and Steckelberg 2010). How the nature of feed-
back and the number of peers providing it influence revision of initial work by the
receiver has also been studied by Cho and MacArthur (2010), who suggest that stu-
dents receiving feedback from multiple peers tend to perform complex revisions of
their work and produce higher quality products.

Other studies have stressed that training students in providing feedback, and in
peer assessment skills in general, improves the quality of feedback and as a result
the quality of the final version of the product being assessed (Hu 2005; Min 2006;
Sluijsmans and Prins 2006; Saito 2008). According to Chen and Tsai (2009), how-
ever, the improvement in quality becomes less significant in subsequent sessions.

Peer assessment design strategies

In a class of 12 students enrolled in a two-year postgraduate course, Topping et al.
(2000) conducted a formative feedback-based peer assessment experiment in which
each student reviewed an academic report of their peer submitted at the end of the
second term of the first year of the programme. Although participation was manda-
tory, assessment results did not contribute towards final marks. Assessment tasks
were completed out of class and anonymity of both parties was maintained.
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Assessment was reciprocal and paired. Both staff and students used 14 criteria when
assessing the academic reports. For each criterion, assessors provided a positive,
neutral or negative rating for the academic report. Only one student and one member
of staff assessed each report, except in cases of possible fails, when double or triple
staff assessments were carried out.

The study sought to investigate agreement between staff and student ratings of
the academic reports. Consequently, the total number of positive, neutral and nega-
tive flags, as well as the mean and standard deviation of the flags for student and
staff ratings, were computed. The authors reported percentages of overall positive
and negative flags and overall positivity – the difference between positive and nega-
tive flags. The authors concluded that there was an overlap in detail between student
and staff assessments, and that the validity and reliability of the approach appeared
adequate, while admitting the finding may not generalise to other settings.

This study demonstrates what many peer assessment practices share, and yet
how dissimilar they are, in the sense that the findings of one study support or contra-
dict those of another. A relatively small number of students, one-off experiments,
incomparable results and two or fewer assessors per task are common to many
poorly designed peer assessment practices, while those that exhibit high-quality
design usually maintain anonymity, apply prespecified assessment criteria, involve
significantly large number of students, use multiple students per assessment task and
are conducted repeatedly among a group of students. The study by Topping et al.
preserves anonymity and uses well-designed criteria, but its findings are not general-
isable as it involves only 12 students and uses percentages to report teacher–student
score agreements.

Ballantyne, Hughes, and Mylonas (2002) conducted a three-phase study span-
ning a two-year period involving 1654 students and 30 staff from three departments.
Peer assessment procedures outlined in the initial phase were revised together with
students and faculty, and re-implemented in subsequent phases. Despite its high
quality, this study, which utilised an action research process in the design of peer
assessment procedures, lacked qualities that would promote sustained implementa-
tion of the proposed approach. The distribution of assignments to peers was manual,
and given the high number of students involved, such was the effort needed to
implement anonymous peer assessment that some departments subsequently opted
to forgo anonymity.

Depending on how it is implemented, peer assessment may imply an increase or
decrease of assessment-related load on teachers. In this particular case, the increase
in load was shifted to students, as they were required to meet outside class every
week in order to exchange assignments and agree on final grades. Moreover, lack of
anonymity increased the risk of bias.

Using automated peer assessment tools, teachers can afford to enjoy the advantages
that come with peer assessment without the negative impacts discussed, because such
tools offer anonymity and can easily automate assignment distribution, discussion and
submission of feedback and grades. Automated assessment can also help with calibrat-
ing grades assigned by multiple peers (Hamer, Ma, and Kwong 2005).

The most common implementation of peer assessment in higher education sce-
narios involves students making use of prespecified criteria to assess their peers and
assign marks or grades, possibly providing additional written feedback. Experimen-
tal variations of design include the teacher assessing the quality of students’
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comments on a piece of work, rather than analysing marks assigned by students to
that work (Davies 2006), students assessing each other without the provision of
explicit assessment criteria (Jones and Alcock 2014), and those focusing on improv-
ing specific processes in peer assessment, such as actively involving students in the
development of assessment criteria in order to improve their confidence and ability
in applying those criteria (Smith, Cooper, and Lancaster 2002; Orsmond, Merry, and
Callaghan 2004).

Peer assessment as perceived by students and teachers

The perspectives of participants in peer assessment have been sought in almost all
studies. Some studies have reported overall positive perceptions of students
(McLaughlin and Simpson 2004; Saito and Fujita 2004; Wen and Tsai 2006; Wen,
Tsai, and Chang 2006; Kwok 2008; Wood and Kurzel 2008; Xiao and Lucking
2008; McGarr and Clifford 2013). Some students have the view that engaging in
peer assessment tasks is productive and enables them to have a clearer view of how
teachers assess students (Hanrahan and Isaacs 2001). Other advantages of peer
assessment as perceived by students include increased responsibility for others and
improved learning (Papinczak, Young, and Groves 2007).

It has also been expressed that peer assessment is a time-intensive process as it
requires students to engage in non-trivial cognitive tasks, that it is intellectually chal-
lenging and that it creates a socially uncomfortable environment (Topping et al.
2000; Hanrahan and Isaacs 2001; Arnold et al. 2005; Praver, Rouault, and Eidswick
2011). In problem-based learning environments, students have expressed their con-
cerns that the use of peer assessment in a summative manner may undermine learn-
ing, especially when feedback is not incorporated (Sluijsmans et al. 2001;
Papinczak, Young, and Groves 2007). Students also tend to be disinclined to assess
their peers by just assigning marks, and think they should provide and receive
detailed and constructive feedback (Sluijsmans et al. 2001; Li and Steckelberg
2006).

After conducting a survey of 1740 students and 460 faculty involved in peer
assessment, Liu and Carless (2006) also report that issues of reliability of peers and
their perceived expertise arise when using peer assessment in a summative manner,
and that most students and faculty this as ineffective.

Do students’ negative attitudes towards peer assessment subside as they became
more involved in peer-assessment tasks? This has been shown to be the case in one
study (Sluijsmans et al. 2003), where students’ levels of test anxiety decreased and
their negative views diminished as they progressed through three peer assessment-
based courses administered over a duration of seven months.

Psychological and social factors in peer assessment

Gender effects are the least studied factors in peer assessment in higher education
(Falchikov and Goldfinch 2000; Falchikov 2003; Topping 2010). When considering
whether a student is biased by the gender of the peer they are assessing, one can
safely exclude practices that exercise anonymity.

The most affected peer assessment scenarios in terms of gender are those in
which the assessed work comes in the form of oral presentations. A study of 41
undergraduate students (20 females, 21 males) involved in oral presentations found

Assessment & Evaluation in Higher Education 7

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
O

ta
go

] 
at

 1
2:

12
 1

3 
D

ec
em

be
r 

20
15

 



gender influences on the assessment process (Langan et al. 2005). Male assessors
tended to rate male presenters very slightly higher than female presenters, while
female assessors did not show any variation in the way they assessed presenters of
either gender, a finding that has been corroborated by a similar study (Langan et al.
2008). Another study of 160 students involved in peer and self-assessment tasks
(N = 40 for peer assessment, 20 females, 20 males) found that female students found
it a stressful task (Pope 2005).

Validity and reliability of peer assessment

Studies measuring validity and reliability are common. Validity is measured in terms
of agreement between scores assigned by the teacher and those assigned by students.
Often referred to as reliability, inter-rater reliability measures the closeness of ratings
by peers assessing the same piece of work, or the closeness of the scores assigned
by two or more teachers. Fourteen studies examining the validity and reliability of
peer assessment that were published since the in-depth review by Falchikov and
Goldfinch (2000) were reviewed. In addition to the attributes adopted from the table
presented by Falchikov and Goldfinch (8–17), two additional attributes, contribution
towards final grade and anonymity, are reported.

Of the 15 studies, eight reported correlation coefficients. Of these, two reported
multiple correlation coefficients, which were calculated per criterion and hence were
considered independent. Averages have been used to allow single comparisons with
other studies. Of the remaining seven, four reported standard deviations and mean,
which were used to calculate effect sizes (d). Two of these studies reported standard
deviation and mean values calculated for each criterion used. In those cases, the
reported effect sizes are averages of the effect size calculated for each criterion.

One study (Lindblom-ylänne, Pihlajamäki, and Kotkas 2006) did not report any
statistics. Another (Cho, Schunn, and Wilson 2006) reported correlation coefficients
using bar charts, for which only approximate values could be obtained. Two studies
violated the definition of peer assessment. The study by Ryan et al. (2007) exhibited
a number of flaws, the most serious of which was that peers were asked to assess
class participation. By definition, peer assessment involves the assessment of a piece
of work produced by a student. The study in question does not involve such tasks,
and asking students to rate class participation is tantamount to asking them to rate
students based on effort. Moreover, the study fails to report important characteristics
of the experiment, such as the number of students involved.

The study by De Grez, Valcke, and Roozen (2012) uses students from an
advanced year class, who did not participate in creating the products being assessed,
oral presentations, which are not rated by students. Although interesting, such
assessment does not qualify as peer assessment. Moreover, although there were 209
submissions in total, only 29 submissions were evaluated by students. The report
fails to explain whether the comparison between student and teacher grades was
done on those 29 presentations. Global comparison might have used the values
reported for all 209 presentations assessed by teachers and the 29 presentations
assessed by students as well. The decision to remove one teacher’s evaluations from
the data in order to improve agreement scores casts more doubt on the validity of
the experiment, for which an effect size of 1.246 has been calculated.

Design quality of the study by Lindblom-ylänne, Pihlajamäki, and Kotkas
(2006) was deemed low, because it had a small sample size (N = 15) and based its
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conclusions on mere comparison of mean ratings, reported using a single chart.
Students were required to assess several individual dimensions instead of being
instructed to use prespecified criteria to provide global assessment. The effects of
these attributes of the study could not be examined, however, because the study
reported no statistics at all.

All other studies (N = 12) were evaluated as having high design quality, though
most of them failed to report several of the attributes discussed at the beginning of
this section. By comparison with the number of studies included in the meta-analysis
of Falchikov and Goldfinch (2000) (N > 50), the number of correlation and effect
size values reported here is too modest to make any strong conclusions (N = 8) or to
perform extensive meta-analysis. However, statistics consistent with those reported
in the work of Falchikov and Goldfinch will be reported whenever possible and
significant.

The correlation coefficients reported in the studies under consideration ranged
from 0.396 to 0.991. As in the study by Falchikov and Goldfinch, correlation coeffi-
cients are first transformed into z-scores, and the z-score of each study is weighted
by the number of comparisons between teacher and student assigned marks for that
study, before the average z-score for the studies is computed and converted back
into a correlation coefficient to yield the mean correlation coefficient for the studies.
Statistical justifications for this conversion and for applying weights are provided by
Shadish and Haddock (1994).

The mean correlation coefficient for the eight studies calculated in this manner
was r = 0.80. Although the number of studies considered is low, this value indicates
strong overall correlation between teacher and student assigned marks, and corrobo-
rates the findings of Falchikov and Goldfinch (2000).

In most of the studies discussed here, several of the design quality criteria identi-
fied by Falchikov and Goldfinch (2000) were either not met or their application was
not reported. Common design pitfalls included requiring students to assess several
individual dimensions instead of asking them to provide global ratings according to
clearly specified criteria. In the case of Patri (2002), unconventional control and
experimental group designs, such as mixing students from beginner-, intermediate-
and advanced-level courses in the same experiment, and allowing students to con-
duct group discussions regarding the work being assessed, could have produced
effects that are not controlled for.

In the study by Cheng and Warren (2005), three teachers assessed one class
each, marking the works of 17 students on average. The significant differences in
marking among the three teachers involved in the assessment suggested agreement
scores among them should have been reported. These differences might have led to
the variations in the effect sizes of the three classes – 0.479, −0.012 and −1.688.
The higher number of students per assessment task coupled with assessment of indi-
vidual dimensions may have led to fewer agreements.

The study by Cho, Schunn, and Wilson (2006) reported results using bar charts,
from which only ranges of correlations could be identified. The lack of reporting of
exact values meant that the results of the study could not be included in the compu-
tation of the average correlation.

The study by Xiao and Lucking (2008) allowed students in the control group to
remain anonymous while those in the experimental group could be identified, as
they were required to disclose their identity information in the process of providing
mandatory feedback. Because the study was not designed to explore the impact of
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anonymity, the decision to make the experiment anonymous should have been
reflected across both control and treatment groups.

Other study characteristics that were either not reported or were only implied by
the studies include agreements between group-assigned scores and teacher-assigned
scores where appropriate, population characteristics such as age and gender, contri-
bution of peer assessment tasks towards the final grade, anonymity and the level of
course.

Effect size (d) was either reported or calculated for five studies (Cheng and
Warren 2005; Bouzidi and Jaillet 2009; Matsuno 2009; Ozogul and Sullivan 2009;
De Grez, Valcke, and Roozen 2012), and ranged from −0.407 to 1.246. Negative
effect sizes indicate that peers were stricter than teachers and positive values indicate
vice versa. The weighted average of the effect sizes, calculated using the number of
comparisons as weights, was d = 0.27, a significant value as smaller effect
sizes imply more agreement between student and teacher scores (Falchikov and
Goldfinch 2000).

Due to the small number of studies (N = 8 for correlation coefficient, N = 5 for
effect size) and missing information in some of the studies, such as the number of
students involved in a single assessment task and course level, it was not possible to
build a descriptive linear regression model that would explain the effects of the vari-
ables under study. Nonetheless, important observations can be made by examining
the data presented in Table 1.

The disciplines in which the studies were conducted ranged from education,
business, law and medical education to computer science and engineering, with
nearly half of the studies conducted in business and teacher education programmes.
Most of the work that was assessed by peers was in the form of written assignments
and oral presentations.

The study by Bouzidi and Jaillet (2009) explicitly described its goal as reduc-
ing the teacher’s workload. Consequently, it sought to examine whether peer-
assigned marks were tantamount to teacher assigned marks. While such an
approach might be construed as contributing very little to student learning, due to
its strong emphasis on improving the summative value of peer assessment, it is
worth noting that, in disciplines such as computer science and mathematics, sum-
mative peer assessment may be fairly utilised to reduce the teacher’s workload,
as it is very likely to produce high levels of validity and reliability. In such disci-
plines, questions usually assess mathematical or logical reasoning, students are
often required to perform calculations and develop algorithms in order to solve
technical problems, and only a few and very specific criteria are used in the
assessment of answers. The high correlation values reported in the study by Bou-
zidi and Jaillet, which involved students enrolled in a computer architecture
course, may serve as evidence of this observation.

It is surprising to find that, despite recommendations based on influential reviews
regarding score agreement studies, most researchers still opted to apply a single
statistical method to report measurements. The statistics reported in the studies
reviewed here included correlation coefficients, one-way and multiple analysis of
variance, Cronbach’s alpha, t-tests, intraclass correlation, mean and standard
deviation. Reporting multiple statistics would allow straightforward comparison of
studies and encompass the various interpretations of validity and reliability in the
process.

10 M.M. Ashenafi
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Discussion

While research in peer assessment has been conducted in both academic and profes-
sional settings, the studies reviewed here were all conducted in higher education.
The variables of interest to each study and the settings in which they were con-
ducted have led to a multitude of design strategies, most of which are commendable
and provide insight into the intricacies of the practice. Studies by Cho, Schunn, and
Wilson (2006), Ozogul and Sullivan (2009), Smith, Cooper, and Lancaster (2002),
and Xiao and Lucking (2008) are exemplary for involving a large cohort of students,
while Sahin (2008) highlights the advantage of involving students in the specifica-
tion and development of assessment criteria.

Although a fair proportion of the studies preserve anonymity of students, the
challenges of doing so are highlighted as the number of students grows. Moreover,
processes such as oral presentations and interviews can hardly be anonymised. Yet,
the advantages of anonymity, whenever it can be applied, should not be underesti-
mated as it has the potential to minimise undesired behaviour such as favouritism or
bias.

Several issues of concern have been found to reverberate across the wide array
of studies investigated. Lack of common standards stands out among these issues, as
it has made the evaluation and comparison of practices and instruments difficult if
not impossible. Researchers have yet to agree on exact interpretations of validity
and reliability of scores, which statistics to use to measure and report agreement
scores, and, most importantly, on how peer assessment experiments should be set up
and conducted. Most studies mix experiments and attempt to measure several
variables.

Another issue of concern is that many peer assessment practices have failed to
take advantage of advances in related disciplines. Although a few studies have
pointed out how peer assessment can be incorporated into comprehensive learning
environments, such as problem-based learning and collaborative learning, the vast
majority of peer assessment activities are standalone practices in conventional
classrooms.

Advances in computer science disciplines are being applied in almost all social
systems and scientific disciplines to help solve problems that were deemed intract-
able or very challenging until recently. Unfortunately, peer assessment has yet to
take advantage of such advances, as the use of computers has not gone beyond
implementing web-based tools. In an upcoming study, the author intends to provide
a review of the problems in peer assessment that practitioners deem challenging, and
to demonstrate how similar problems in computer science have been solved or are
currently being addressed.

The majority of peer assessment practices are conducted in a one-off or non-
iterative manner. The validity of this approach is put in doubt when the goal of the
task is to measure how the practice improves long-term learning. Such learning out-
comes cannot possibly be measured over one or two semesters. Its effective mea-
surement involves putting in place programmes that implement peer assessment
throughout the duration of the educational programme itself.

The requirements for introducing such programmes in higher education
institutions are, however, restrictive as they involve redesigning well-established
curricula, additional investment, taking considerable risks both on parts of the
institution and students, and may require making modifications to existing policies.
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This is probably the most prohibitive reason that has limited practitioners to
implementing peer assessment for shorter durations and in small class sizes.

Despite this restriction, a large number of studies have been conducted over the
past fifteen years. Most of these studies are disconnected and only a few truly build
upon previous findings. Most studies have insignificant variations in the variables
being studied and usually reach similar conclusions that neither strengthen nor con-
tradict the findings of previous studies. Given the restrictive nature of the problem,
the most productive path for researchers to follow would be to conduct incremental
research or research that replicates previous findings if solid results are to be estab-
lished. This observation is probably best revealed by comparing how peer assess-
ment score agreement studies that have been conducted during the past 15 years are
strikingly similar, both in their design and findings, to those conducted in the previ-
ous century.

Other factors that have been identified by scholars as needing further investiga-
tion, but have received relatively small attention, include the impact of gender, race
and similar factors on the process, how anonymity plays a role in lessening or elimi-
nating unintended effects of these factors, how to address possible educational dis-
honesty such as plagiarism and collusive behaviour, and the impact of formative
peer assessment on the performance of students in tasks of summative nature such
as final examinations.

Formative peer assessment could help students monitor their own progress and
identify their strengths and weaknesses. For the teacher, formative peer assessment
may also serve the purpose of identifying and monitoring students who may need
additional supervision. The potential role of formative peer assessment as a tool of
early intervention is, however, not investigated in many of the studies. It is under-
stood that this role can hardly be studied in one-off experiments, and its investiga-
tion essentially requires redesigning these experiments as iterative processes.
Nonetheless, researchers interested in exploring the applicability of formative peer
assessment are encouraged to consider designing future experiments with iterative
and replicable processes.

Manual peer assessment is common in many studies. The opinions of teachers
involved indicate that manual assessment is just as burdensome as conventional
assessment, while most students identify the unfair increase in workload as a poten-
tial deterrent to practicing peer assessment. Automation has already proved success-
ful in reducing the workload of both students and teachers, as well as in eliminating
other unintended problems brought about by manual peer assessment, such as bias
and favouritism. Researchers might argue that their specific design is difficult to
automate, but it should be noted that all the designs applied in the studies discussed
here can be automated, although to varying degrees.

Recommendations

The author recommends a number of possible additions to future research in peer
assessment. One is to explore the applicability of educational games to peer assess-
ment practices. The application of educational games in classrooms has been under
investigation for over fifty years. Whether they actually improve student learning is
still open to debate and findings vary across fields. Some early studies found simula-
tion games showed little or no superiority to conventional instruction in the social
sciences (Cohen and Bradley 1978; Fraas 1980; Szafran and Mandolini 1980;
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Klein and Freitag 1991), whereas positive results were reported in the fields of mathe-
matics, physics and biology (DeVries and Slavin 1976; White 1984; Spraggins and
Rowsey 1986). Yet, it should be noted that most early studies focused on the applica-
bility of educational games at elementary and high school levels. For a thorough
review of studies, the reader is referred to Randel et al. (1992) and Wu et al. (2012).

Although the results may be suggestive of similar outcomes in the introduction
of such games to the realm of peer assessment, researchers are strongly encouraged
to consider the degree to which advances in computer science and related technolo-
gies have had an immense role in overcoming many challenges in both academia
and industry when contemplating the potential of educational games to enhance peer
assessment.

Peer assessment is a scenario in which two or more students are involved in
completing tasks that require fairly equivalent levels of participation for the entire
process to be effective. Eliciting participation when students are not willing to
actively participate in learning activities usually involves providing incentives of
either collaborative or competitive nature to enhance the learning process.

Recent studies have investigated the effectiveness of using competitive and col-
laborative games to improve learning outcomes and increase student involvement.
The most notable of these is the study by Burguillo (2010), which utilises game the-
ory to build competitive tournaments in which groups of students from a computer
science course compete at the end of the course. In this tournament, groups of
students compete in the Prisoner’s Dilemma game (Axelrod and Hamilton 1981) to
earn extra points that will count towards their final scores for the course. Based on
positive and consistent student survey results over five editions of the same course
in which the tournaments were conducted, Burgillo suggests that competitive games
provide strong motivation for students and increase their performance. Other recent
studies seeking to augment the learning process with competitive games have also
reported positive results (Lawrence 2004; Hwang, Wu, and Chen 2012;
Muñoz-Merino et al. 2012; Pareto et al. 2012; Mustika et al. 2014).

The values of interaction and collaboration among students as part of the
learning process have also been emphasised in recent studies. Many of these
studies utilise computer software to enhance the collaboration process. An earlier
study conducted among 127 MBA students, that used a group decision support
system to enhance collaboration, reported that the process led to higher levels
of skill development and learning as perceived by students, as well as better
performance at end-of-course examinations (Alavi 1994). More recent technol-
ogy-based collaborative learning studies involve Internet-based learning environ-
ments (Michailidis and Tsiatsos 2014; Rojas, Kapralos, and Dubrowski 2014;
Sun and Shen 2014).

Automation of peer assessment tasks could allow researchers to efficiently incor-
porate healthy competition and collaboration into the practice, and conduct further
research on the impact of these variables. Automation could also greatly enhance
the efficiency of the processes involved. One of the possible reasons for not design-
ing manual peer assessment tasks as iterative processes is that they would be time
consuming and ultimately impractical. For instance, random distribution of peer
assessment tasks, coupled with multiple rounds of feedback, would become impossi-
ble as the number of students involved grows. Automated peer assessment can be
designed to be virtually free of any delay that is introduced as a result of manual
distribution of assignments and communication among students. Indeed, automation
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streamlines the processes to allow efficient and iterative communication among
peers in the provision of feedback, and revision and resubmission of the assessed
work (Gehringer 2001; Sitthiworachart and Joy 2003; Li, Steckelberg, and
Srinivasan 2008).

Other advantages that come with automation of peer assessment tasks include
moving towards a ubiquitous learning environment where peer assessment is not
confined to the classroom (Jones and Jo 2004; Sun and Shen 2014), and
reduced teacher workload (Bouzidi and Jaillet 2009). Advanced opportunities
brought about by automation include detection of academic dishonesty such as
plagiarism, application of social network analysis in large classes, automated
essay scoring, automatic calibration of peer-assigned scores (Hamer, Ma, and
Kwong 2005; Giovannella and Scaccia 2014), and utilising student-generated
data to build models that predict student performance (Ashenafi, Riccardi, and
Ronchetti in press).

Students, especially in the initial stages, are often critical of their peers’ ability in
assessing their work. Another recommendation is research on whether this criticism
has foundation or arises from bias. A possible scenario is where a teacher plays the
role of a student and assesses ‘peers’ in an anonymous experiment where students
are not notified of the teacher’s involvement. Changes in opinions of students, or
otherwise, after the conclusion of the experiment should provide enough information
to accept or reject the null hypothesis that students are not unreasonably critical of
their peers’ ability to assess their work.

Many positive findings have come from peer assessment studies conducted over
the past fifteen years. For instance, most of the studies discussed have shown that,
although student have doubts and initially tend to resist being involved, such resis-
tance subsides over time. Most of these studies also support the findings reflected in
reviews of studies conducted before the turn of the century.

However, peer assessment is at a stage where practitioners and educators need to
establish design quality and measurement standards, for it to emerge from the forest
of solitary case studies and small-scale short-term experiments, to become the revo-
lutionary educational assessment practice it has long promised to be. The establish-
ment of such standards guarantees proper evaluation and comparison of practices,
and promotes novel and incremental research by specifying clear milestones and
roadmaps.

It is also an opportune time for scholars in education and computer science, as
well as for other practitioners of peer assessment, to realise that it is now an interdis-
ciplinary practice. Some of the challenges that prevent large-scale implementation
and detailed study of peer assessment practices already have their counterparts in
computer science either solved or under rigorous study. Therefore, interfaculty col-
laborations will be just as important as the establishment of standards in allowing
researchers to focus on the most important factors in order to bring to fruition peer
assessment practices of the twenty-first century.
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Notes on contributor
Michael Mogessie Ashenafi is a doctoral candidate with the department of computer science
at the University of Trento. His research focuses on the application of advanced computer
algorithms to student-generated data to automate peer-assessment practices. He has recently
noted that there is lack of collaboration between scholars in education and their counterparts
in computer science in addressing the challenges of peer- assessment. He has hence carried
out this review with the intention of demonstrating that little progress in peer-assessment
research has been made since the turn of the century and that an interdisciplinary approach is
needed in order to move forward.
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