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Abstract: Despite the generally positive learning effects of peer assessment, undesirable
behaviors exhibited during the process have been reported (e.g., peer assessors engaging at
a superficial level, or giving biased judgements). With reference to related literature and
based on non-participant observation of student assessors’ behavior in classrooms and
document analysis of past student assessors’ work, a measure consisting of four variables
was devised to serve two purposes: on the passive side, to alleviate such reported hindrances;
on the active side, to engage peer assessors in sensible, prudent ratings. The devised measure
quantifies the performance of student assessors based on the scores they give to their peers’
performance/work as compared to that of the teacher/expert on each assessment criterion
and two other noteworthy variables (i.e., fine discrimination ability, completion rate). A
validation study which involved two classes of university sophomores was conducted. The
students presented individual projects while participating in assessing their peers’
performance via an online system, which only differ in whether the devised measure was in
use (the experimental group, N = 53) or not (the comparison group, N = 47) for the two
respective class. The statistically different results in peer assessors’ performance between
the two treatment groups, t (98) = 8.97 <.001, attested the efficacy of the devised measure
in encouraging higher quality peer assessments.
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1. Introduction

Peer assessment has been a subject of investigation since Topping’s (1988) highly cited review paper.
Studies investigating the potential of peer assessment for the support of the teaching and learning
process have mushroomed over the years. Empirical studies accumulated over the last three decades
have generally confirmed the positive effects of peer assessment for promoting academic performance
(Double, McGrane, & Hopfenbeck, 2020; Li, Xiong, Hunter, & Guo, 2019), deeper learning (Li, Bialo,
Xiong, & Hunter, 2020; Sluijsmans et al., 2002), core 21% century skills development (Yu & Wu, 2016),
and positive social-affective outcomes (vanGennip, Segers, & Tillema, 2009).

In light of the many affordances of networked technology, online peer assessment has been an
emerging area that continues to attract increasing attention from academics and educators (Kulkarni et
al. 2015). Currently, many online peer assessment platforms are available in the market to support the
assessment of students’ produced work/performance and the effort and time invested by the involved
collaborative group-members. While supportive evidence on learning gains from these developed
systems has been reported, some undesirable signs and behaviors exhibited during peer assessment have
been noted. Examples of these aspects include peer assessors engaging at a superficial level and giving
biased, unfair judgements (Adachi, Tai & Dawson, 2018; Liu & Carless, 2006; Yu & Sung, 2019).
Hence, devising efficacious designs to help alleviate these challenges of online peer assessment is a
worthwhile and important endeavor.

In this work, a peer assessment measure is proposed. The peer assessment measure, in the form
of an equation, quantifies the quality of the assessors’ assessment and consists of four variables. A
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validation study was conducted to provide preliminary data on the efficacy of the devised peer
assessment measure.

2. An Online Peer Assessment Measure to Promote Engaged Process

Knowing that the relative accuracy of peer and teacher/expert ratings is a major concern of educators
(Lietal., 2015), the correlation between peer and teacher/expert ratings takes center stage in the devised
equation. In addition, non-participant observation of student assessors’ behavior exhibited during the
peer assessment process in classrooms and document analysis of past student assessors’ ratings of their
peer work/performance from the previous academic year were employed to identify other noteworthy
variables — differentiation of peer work/performance along each criterion and completion rate. In short,
the equation devised to quantify the quality of each student assessor’s performance consists of four
variables: Y = wiXi + WXz + WaXs + WaXs, Where w denotes the respective weighting associated with each
variable. Each of the four x variables is explained below.

Considering that peer assessment criteria may be subjective (e.g., organization, logic, clarity,
appeal, interest, visual design, conciseness, etc.) and objective (e.g. within the limit of time or page) by
nature, variable x; deals with all criteria of a subjective nature whereas variable x. deals with the
objective type. Both variables x; and x, are obtained by calculating the correlation between a student
assessor’s score with that of the teacher/expert on each respective criterion. With reference to Li et al.
(2015) meta-analysis which found the estimated average Pearson correlation (i.e., r) between peer and
teacher ratings to be moderately strong (i.e., r = .63 to be exact), the calculated r is translated to a score
by referring to Tables 1 and 2 for subjective and objective criteria, respectively. Generally, the student
assessor and teacher/expert’s low r corresponds to a low score (with calculated r below 0 being given
a scoring of 0) whereas higher r corresponds to a higher score.

Compared to subjective criteria (x1), objective criteria (x2) is expected to have a clear-cut
benchmark to compare against. Thus, it would demand a higher correlation between the score of the
student assessor and that of the teacher/expert than subjective criteria. As shown in Tables 1 and 2,
when the calculated r equals to or higher than 0.83, it is given a full score of 100 for subjective criteria.
As for objective criteria, the calculated r would need to equal to or higher than 0.90 to be given a full
score of 100. Also, the translated scores of all criterion are summed and averaged for subjective and
objective criteria, respectively.

Table 1. x; Scores Corresponding to Given r Values for Subjective Criteria

Calculated r value Scoring
[0.83, 1.00] 100
(0.63, 0.83) 100*(0.17 + 1)

0.63 80
[0.00, 0.63] 100*(0.17 + 1)
(0.0, -1.0) 0
Table 2. x» Scores Corresponding to Given r Values for Objective Criteria

Calculated r value Scoring
[0.90, 1.00] 100
[0.00, 0.90] 100*(0.10 + r)

(0.0, -1.0) 0

For the x3 component, we adopt the concept of item discrimination as stressed by psychometrics
to denote the ability of a test item to discriminate amongst examinees (Amedahe & Asamoah-Gyimah,
2016). The spread and range of student assessors’ scoring on each assessment criteria are considered in
our devised equation. To this aim, standard deviation (denotes sd), which connotes the spread of scores
one gives to their peers, is used to see if student assessors possess the intended fine differentiation on
each criterion. Conceptually speaking, high sd would represent high differentiation ability while
concentration of scoring around a rating scale is characterized by low sd. Nonetheless, to account for
undesired possible polarized scoring, which would also result in high sd, xs is proposed to be calculated
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as listed in Table 3. Here, M = maximum possible value of sd, which will change depending on the
number of points in a scale. M is calculated as: (the number of points in a scale - 1)/2. For example, for
a 7-point scale, M = (7-1)/2 = 3.

Table 3. x3 Scores Corresponding to Calculated sd Value

Calculated sd value Scoring
[0.00, (1/3)M) 100*(3/M)*sd
[(1/3)M, (2/3)M] 100
((2/3)M, M] 100*(3/M)(M — sd)

The last variable attributing to the quality of student assessors’ performance, x4, considers peer
assessment task completion. It is calculated by counting the total number of peer assessment forms
individual student assessor submitted against the expected number of forms to be submitted. The score
the student assessor receives is proportional to the rate of which s/he completes the assigned peer
assessment. Student assessors with a 100% completion rate are granted a full score on this metric.

3. A Validation Study on the Proposed Measure Efficacy
3.1 The Participants, Context, and Online Learning System

Two classes of college sophomores (N = 100) taking a required three-credit course (i.e., Transportation
Engineering) from a university located in central Taiwan participated in this validation study. As part
of the course requirement, the participants were asked to make an oral presentation with PowerPoint on
their chosen topic. They were also asked to assess their classmates’ presentation. The participants were
informed that both their performance on PowerPoint presentation and peer assessment activity
accounted for 20% of their final grade.

An online system to support online peer assessment activity developed by the authors was
extended by embedding the devised equation to be activated by the instructor. Each of the participants
would rate their peers’ presentation on each of the devised criteria of the instructor’s choice on their
choice of personal devices.

3.2 Research Design, Data Analysis, and Test Results

To test the efficacy of the devised equation, a validation study involving two intact classes was
conducted. Both participating classes used the same online system for the peer assessment activity. The
only difference between the two group lies in whether the equation function is activated (the
experimental group, N = 53) or not activated (the comparison group, N = 47). The participants of the
experimental group were simply told that with reference related literature, a measure to objectively
quantify their performance at peer assessment activity was in place. However, the participants had no
knowledge as to what variables were involved or how their assessment scores were calculated.

For this validation study, five criteria were devised for the peer assessment activity. They are
the overall visual design of PowerPoint slides, oral communication (e.g., fluency, clarity, logic), content
(e.g., organization), control of presentation time, and presence and appearance. The participants were
directed to rate their peers’ presentation on a 7-point Likert scale on each of the five criteria. Minimal
instruction was provided for the four subjective criteria as the participants’ judgements may vary
contingent on individual liking. Nonetheless, for objective assessment, a scoring instruction was
developed for the objective criterion (i.e., the ‘control of presentation time’ criterion of this study) (see
Figure 1 for the score to be given for the assessment of control of presentation time.
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Figure 1. Scoring instruction given and posted for objective criteria — control of presentation
time
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In this validation study, the instructor of this course played the role of the expert. The expert
respective scores given to individual presentation was compared to that given by each student assessor
in a criterion-by-criterion fashion and then averaged before being translating to xi:. For the validation
test, the weighting for the four variables were arbitrarily set at: 0.4, 0.2, 0.2, and 0.2 for xi, X2, X3, and
Xa, respectively, where each of the four subjective criteria accounts for 10% of presentation score.

Descriptive statistics of the two participating classes in peer assessment performance are listed
in Table 4. Further independent sample t-test performed found a statistical difference between the two
treatment groups, t (98) = 8.97 < .001. In other words, integrating the devised measure in the online
peer assessment system helps promote higher quality peer assessment.

Table 4. Descriptive Statistics of Peer Assessment Performance in the Two Treatment Groups

Treatments The comparison Group (N The experimental
Statistics = 47) Group“(N = 53)
Mean 62.74 84.98
Standard Deviation 15.94 6.27

“The devised measure integrated in the adopted online peer assessment system

4. Conclusions

The learning effects associated with peer assessment have generally been confirmed positively. Yet, a
couple of undesirable signs and behaviors exhibited during online peer assessment have been noted.
With reference to related literature and based on non-participant observation and document analysis of
student assessors’ behavior and ratings in the previous semester, a measure consisting of four variables
was devised to engage peer assessors in prudent ratings while alleviating implicit personal bias from
affecting peer evaluation scores. As evidence by the validation study, the devised measure is efficacious
in promoting overall better peer assessment performance.
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