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Objective. To assess the inter-rater reliability of student evaluations submitted through a web-based
calibrated peer review system versus faculty evaluations in a Doctor of Pharmacy (PharmD) curricu-
lum.
Methods. Two calibrated peer review assignments were integrated into two sequential pharmacother-
apy-based courses in the first professional year of the PharmD curriculum. To assess the inter-rater
reliability of student peer and self-evaluations compared to faculty evaluations, 50 student submissions
from each assignment were randomly selected for faculty evaluation, using the same evaluation criteria
used by students. Statistical analysis was performed to assess the difference between the scores given
by students versus faculty members and the correlation between the combined and individual assign-
ment scores given by students versus faculty members.
Results. Mean faculty scores did not significantly differ from student peer or self-evaluation scores.
When the assignments were combined, there was a significant fair correlation between scores assigned
by peers and those assigned by faculty members, and between scores assigned by students (self-evaluation)
and faculty members. For individual assignments, one showed significant positive correlations for both
peer and self-assessment compared to faculty, while the other assignment did not.
Conclusion. Incorporating longitudinal calibrated peer review activities into the PharmD curriculum dem-
onstrated fair inter-rater reliability between scores assigned by pharmacy student and faculty members.
Further research on calibrated peer review is needed in pharmacy education to evaluate its reliability and
utility. However, the current study suggests that the use of a web-based calibrated peer review system
within a pharmacy curriculum could provide additional opportunities for critical evaluation and student
self-assessment, as well as encourage more open-ended communication activities without increasing the
grading burden on faculty members.
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INTRODUCTION
Pharmacy education aims to develop learners with

critical evaluation and self-assessment skills not only for
use in patient care delivery, but also in continued pro-
fessional development.1 While self-assessment is an im-
portant skill, multiple studies within pharmacy education
have found that some student self-assessments are less
accurate than faculty evaluations of students’ work.2-4

Within higher education, peer and self-evaluation prac-
tices with training and calibration have been adopted
to address these evaluation deficiencies, but has also
been shown to be a beneficial learning experience
for students.5-16 Peer assessment also supports student

preparation for professional work environments where
pharmacists may provide performance evaluations to

peers or direct reports.6 Thus, pharmacy student partici-

pation in peer assessment allows opportunities for them

to practice providing appropriate feedback in a structured

learning environment, preparing them for their future

careers.1

In addition to enhancing student evaluation skills,
peer assessment activities can be a way of incorporating

open-ended written communication within a course, in-

cluding within large enrollment courses because prepa-

ration and review of these activities require less faculty

time.5-16 Conventional assessment methods such as

multiple-choice questions have limitations compared

to open-ended assessment activities.17,18 Constructing

multiple-choice questions can be challenging due to the
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existence of cueing which can lead students to an answer
or the potential misalignment with clinical practice, in
which students are not given only limitedmultiple-choice
options, but have extensive options to consider.17,18

While open-ended questions can better mirror the deci-
sion-making processes students will use in future practice
and provide the instructor with an enhanced view of a
student’s thought process, the increased faculty time
commitment and timeline for returning useful feedback to
students are often seen as obstacles.18 However, peer re-
view allows student pharmacists to provide timely and
individualized feedback to one another for open-ended
assessment activities.5-16

While peer and self-evaluation have documented
benefits, there are still some concerns regarding these
types of assessments. One particular concern is the pos-
sibility that student self-assessment will be less accurate
than faculty evaluation.2-6 This can be seen in caseswhere
students provide identical or high scores for all peers due
to fears of negatively impacting peer grades or due to
feelings of inadequacy as an evaluator as a result of lim-
ited clinical experience.2-4,6 One means of facilitating
appropriate peer and self-assessment is through calibrated
peer review.5 The process of calibrated peer review in-
cludes assignment submission and calibration, followed
by peer and self-evaluation.5 To ensure grading accu-
racy, after students submit their assignments, they
complete a calibration phase. During this phase, students
review sample student submissions and assess these
based on set criteria. Once they demonstrate evaluation
standards comparable to those of faculty members, they
are allowed to proceed to conducting peer reviews and
self-evaluations. The purpose of the calibration process
is to train students in using the evaluation criteria to limit
variance and enhance the objectivity of their assess-
ments.5 By incorporating calibration or standardized
review into peer assessment, data from higher education
demonstrates the strong levels of inter-rater reliability
and positive student perceptions of calibrated peer re-
view as an assessment method.6-16

As the Academy embraces and implements the
Pharmacists Patient Care Process (PPCP) within their
curriculum, a continuing challenge is assessing students’
true application andmastery of each PPCP phase in large-
enrollment courses.17-19 Calibrated peer review allows
for the student to demonstrate application of the PPCP not
only through the provision of the original submission, but
also further opportunity for growth through critical
evaluation in the review of calibrated, peer, and self-
submissions. Notably, calibrated peer review can help
accomplish this beneficial learning experience for stu-
dents while not adding to the grading workload of faculty

members.5-16 While other areas of education have eval-
uated the use of calibrated peer review, there have been
few published studieswithin health professions education
on this assessment technique.5-16 The purpose of this re-
search was to assess the inter-rater reliability of evalua-
tions for free-response assignments within a web-based
calibrated peer review software in sequential pharmaco-
therapy-based courses within a Doctor of Pharmacy
(PharmD) curriculum.

METHODS
Calibrated peer review assignments were incorpo-

rated into two sequential pharmacotherapy-based courses
in the first professional (P1) year of the curriculum: In-
troduction to Patient Centered Care (fall of P1 year)
and Integrated Pharmacotherapy 1 (spring of P1 year).
Courses were primarily delivered through team-taught
didactic instruction by faculty members in pharmacy
practice and the basic sciences. Courses in these areas
provide the foundation for the PPCP. However, because
of the school’s large enrollment of approximately 150
students, the primary mode of assessment was multiple-
choice examinations. Thus, calibrated peer review was
implemented as a supplemental assessment activity.

For each calibrated peer review activity, faculty
members provided a guidance document on the assign-
ment that included the focus and length of the submission
as well as the deadline for submission. For the first step of
the assignment, the faculty member provided students
with a patient case along with prompts or questions for
which theywere required to provide awritten response. In
other areas of higher education, essays are often used as
the prompt for a submission that will be peer reviewed,
but patient cases can be an appropriate alternative to es-
says for health professions education.5-14 Students were
given instructionswith each activity to respond to specific
PPCP questions about a patient case. Each calibrated peer
review activity included multiple, diverse PPCP compo-
nents, but not necessarily every part of the PPCP
depending on the focus of the activity and its timing
within the curriculum. Students were given one week to
submit a written response to the prompt of less than 1000
words. After reviewing the instructions and responding to
the prompt, students submitted their response through the
web-based calibrated peer review program, Gradient,
developed by Purdue University’s information technol-
ogy department in 2012.

In the second step of the process, students had their
evaluation skills calibrated by independently assessing
three faculty-provided sample submissions. These sam-
ples varied in quality (high, medium, and low) to enable
students to distinguish between levels of performance.
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To facilitate calibration and evaluation, faculty members
clearly defined performance criteriawithin rubrics, which
students were able to refer to when evaluating submis-
sions. For the calibration component, students were re-
quired to demonstrate alignment with an established,
predefined faculty score. If a student did not meet these
expectations, they could repeat the calibration exercises
until acceptable alignment was attained. The acceptable
of 10%variation in the calibration scores between student
and faculty evaluations was predetermined by faculty
members.

After completing the calibration process, the web-
based calibrated peer review software program random-
ized and anonymized three peer submissions for each
student to assess. In the third step of the process, students
evaluated peer assignments on the same predefined per-
formance criteria used for the calibration process. Stu-
dents were required to provide quantitative feedback
along with qualitative feedback for each submission
reviewed.

Next, students they used the same predefined per-
formance criteria they had used to conduct peer reviews to
evaluate their own work. Students had one week to
complete the calibration, peer, and self-evaluation steps.
Finally, after the review process was completed for peers
and self, students were able to view their scores in addi-
tion to peer feedback via the calibrated peer review
software. The final score for each individual assignment
was calculated based on the quality of the submission
(response to the prompt) as evaluated by peers (50%),
calibration performance (20%), peer review completion
(20%), and accuracy of self-evaluation compared to peers
(10%). Students received full credit if their self-evalua-
tion score was within 10% of the median peer review
score.

To assess the longitudinal use of calibrated peer re-
view in pharmacotherapy-based courses, we sought to
determine the inter-rater reliability of student peer and
self-evaluations compared to faculty evaluations. Two
academic years of data, 2015-2016 and 2016-2017, were
compiled from the calibrated peer review program. As-
signments from each course for which each step had been
completed were eligible for study inclusion. Assignment
submissions meeting this inclusion criteria were anony-
mized and then 50 assignmentswere randomly selected to
be evaluated by two separate faculty evaluators. For
faculty evaluation, two faculty members graded blinded
submissions using the same predefined performance cri-
teria used by the students at the time assignment was
completed.

With the objective of the research being to assess the
inter-rater reliability of the review process, the average

score from each cohort was used to assess the correlation
between faculty members and peer and faculty members
vs students’ self-assessment scores. As the data were
nonparametric, a Kendall’s tau test was performed to
evaluate the correlation.20,21 The strength of correlation
for Kendall’s tau was categorized as: little or none
(,0.25), fair (0.26-0.5), moderate to good (0.51-0.75),
and good to excellent (0.76-1).20,21 For the study, a
p value of,.05was used to assess significance. The study
was deemed exempt by the Purdue University Institu-
tional Review Board.

RESULTS
For the 2015-2016 academic year, 150 of 159 as-

signments (94.3%) met inclusion criteria, with the 50
randomly selected assignments representing 33.3% of the
eligible cohort. For the 2016-2017 academic year, 145 of
151 assignments (96.0%) met inclusion criteria, with the
50 selected assignments representing 34.5% of the eligi-
ble cohort. When combining both assignments, the mean
faculty score of 9.1 (SD51.4) did not significantly differ
from the peer evaluation score of 9.2 (SD50.9) (p5.73).
There was also no significant difference between the
mean faculty score and the student self-evaluation score
of 9.4 (SD50.7) (p5.07).

Inter-rater reliability results are provided in Table 1.
For student peer evaluation scores compared to faculty
scores and for self-evaluation scores compared to faculty
scores, there were significant correlations for the com-
bined assignments and for one individual assignment.

DISCUSSION
This study found fair correlation between calibrated

peer review by students and faculty evaluations, sug-
gesting that calibrated peer review may be a useful as-
sessment technique to incorporate in pharmacy courses
with large enrollments. This is the first study within phar-
macy education to highlight the potential use of calibrated
peer review to supplement traditional assessmentmethods.
Previous studies have shown discordance between student
self-evaluation and faculty evaluation.2-4 However, the
current study found no significant difference between
faculty scores and student peer and self-evaluations, which
could have resulted from the calibration phase.

Previous literature in higher education has demon-
strated the improvement of students’ writing and evalu-
ation skills as the result of completing calibrated peer
review activities.6-16 Studies have also consistently
demonstrated both the inter-rater reliability and positive
student perceptions of calibrated peer review.6-16 How-
ever, there is limited literature regarding the use of cali-
brated peer review within health professions education.
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McCarty and colleagues implemented calibrated peer
review for third-yearmedical students to provide learning
opportunities in documentation and evaluation of patient
care notes using three longitudinal activities. The study
results showed that medical students’ clinical writing
improved with each calibrated peer review activity. In
addition to enhanced clinical documentation, students
demonstrated a significant improvement in evaluating
clinical writing, with more student evaluations aligning
with the faculty scores for the third and final assignment.9

Although significant, the current study only found mini-
mal alignment between student peer evaluations and
faculty evaluations for combined assignments and one
individual assignment, but did not demonstrate improved
alignment over completion of multiple individual as-
signments as the study byMcCarthy and colleagues did. 9

In the current study, the lack of significant correlations for
both individual assignments could have been because of
the increased complexity of the second assignment.
Nevertheless, it is important for any rubric or evaluation
criteria to be explicit to help increase objectivity and
alignment of students’ evaluations with faculty evalua-
tion.22-24 Enhanced clarity in the evaluation criteria
should lead to enhanced positive correlation between
faculty and student grading.

Within pharmacy education, there is no existing
published literature evaluating the use of web-based
calibrated peer review. There is one study within phar-
macy education highlighting peer review in a workshop
series to build writing, critical thinking, and constructive
feedback skills.25 The study by Davis found positive
perceptions of student self-rated evaluation, but other
endpoints were not assessed in this study.25 Unlike that
study, in the current study, the calibrated peer review
software provided enhanced functionality, allowing for
randomization and anonymization of student responses.

Students were unaware of who they were evaluating,
which potentially improved their objectivity when com-
pleting their evaluation.5,8 Also, a major feature missing
from the study on peer review by Davis was the calibra-
tion step.25 Calibration is a vital component of the web-
based peer review platform as it assists in standardizing
assessment by requiring students to demonstrate a caliber
of critical evaluation skills before progressing to peer and
self-evaluation.5,8 Students are aware that their peers have
been trained regarding evaluation criteria before grading
their submissions. Outside of evaluation competencies
associated with calibrated peer review, this assessment
process enables students to provide free response answers
to elaborate on the PPCP or other pharmacy concepts.1,5-16

Open-ended communication activities are vital in pre-
paring student pharmacists for future clinical experi-
ences.9 Given the drawbacks to using multiple-choice
questions and the faculty time required for traditional
grading of free-response activities, calibrated peer re-
view allows faculty members to require students to
submit written communication without increasing time
spent on grading.5-18

This study has limitations. First, a random conve-
nience sample of students was selected for this study
rather than including the entire class. Additionally, the
study focused on assessing the inter-rater reliability of
overall student and faculty evaluations, rather than on
assessing individual student achievement and documen-
tation of the PPCP. However, this could be tracked lon-
gitudinally for each student through the calibrated peer
review software and incorporated into programmatic as-
sessment data. An additional limitation is the limited
strength of the correlations.While significant correlations
were identified, the strengths of the correlation were
mostly fair with onemoderate level of agreement, and not
all reached statistical significance. Finally, the current
study examined only two calibrated peer review assign-
ments rather than reviews longitudinally across
throughout a curriculum. Nevertheless, the study does
have strengths in that it is the first study to evaluate the
incorporation of web-based calibrated peer review as-
signments within pharmacy education. It is among the
first uses of web-based calibrated peer review with pa-
tient-based activities within health professions education.
While the strength of the correlations was fair between
student and faculty assessments of assignments within
pharmacotherapy-based courses, further evaluation
within pharmacy education is warranted. Based on the
potential of this educational tool, the use of calibrated
peer review has expandedwithin pharmacotherapy-based
and other professional courses within the institution’s
curriculum over the past three years.

Table 1. Comparison of Pharmacy Students’ Peer and Self-
Evaluations Versus Faculty Evaluations

Comparison Group
Kendall’s

Tau
p

Value

Student peer evaluation vs faculty
evaluation
Combined 0.16 ,.01
Assignment 1 0.21 .01
Assignment 2 0.11 .13

Student self-evaluation vs faculty
evaluation
Combined 0.28 ,.01
Assignment 1 0.44 ,.01
Assignment 2 0.13 .16
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CONCLUSION
Incorporation of longitudinal calibrated peer review

activities throughout pharmacotherapy-based courses
demonstrated fair inter-rater reliability for pharmacy
student evaluation as compared to faculty assessments.
Given that the correlations were only fair, further studies
regarding calibrated peer review within pharmacy edu-
cation are needed to evaluate the reliability and utility of
this tool. This study introduces and demonstrates the
potential of calibrated peer review within a pharmacy
curriculum to increase opportunities not only for critical
evaluation and self-assessment, but also for open-ended
written communication activities without increasing
faculty-grading burden.
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