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Introduction
At the present, the common evaluations in the

teaching-learning process are often the pivotal
response, and even though clinical skills and practical
work play the main role in medical education, the
success of medical graduates largely depends on
memorized materials and focuses on remembering
simple information and doing low-level assignments.
Meanwhile, high cognitive levels are essential in
problem-solving and illness situations, which
necessitates the use of novel assessment methods (1).
In this regard, one of the new student performance
assessment methods is known as the objective

structured clinical examination (OSCE), which was

first introduced by professor Harden (1975) in
Scotland. However, this test is not similar to other
tests that include oral, descriptive, or multiple-choice
questions. In fact, the test has an organized framework
consisting of several stations using a simulation or
laboratory environment, the content of which is
determined based on the objectives of the course. The
test takers show their level of ability and skill during
the specified time at each station while being assessed
by trained supervisors at each station, who used
predeveloped checklists based on the specific goals of
each station.

These tests have played an important role in the

evaluation of medical students’ practical skills in the
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past few decades (2). Most clinical professors believe
that the mentioned test can better determine students’
performance, compared to traditional tests (3-6). In a
research by Manogue & Brown (1998), the OSCE was
an effective feedback technique for students (7). In
addition, the OSCE has a structured and completely
defined scoring method, the details of which are
determined based on principles and scientific
formulas of medical education. All test designers must
reach a consensus over various issues, including
deciding about the content of each station, the
checklist related to each station, scoring in each
station, the minimum pass level of each station, and
the total test quorum. During the test, students show
their knowledge and skills in a simulated
environment, and their level of preparedness for
dealing with real-world situations is assessed during
the process. Despite the effectiveness of OSCE in
terms of the evaluation of medical students’ clinical
competency, various limitations such as experienced
human resources, training people as standardized
patients, resources, facilities and time-consuming
processes have caused various executive problems,
which necessitate accurate planning by professors
(designers) and supervisors, the provision of a suitable
place, proper measurement tools, and the necessary
tools in each station for more success (8, 9).

In a critical review study, Turner et al. concluded
that despite the advantages of the OSCE, attempts
should be made to increase the number of these
benefits and improve the reliability of the test.
According to these scholars, a successful OSCE is the
result of purposive, coordinated and committed
planning to hold a large-scale test that can effectively
evaluate individuals (10). In another study, the
searchers mentioned the need for an experienced
team to successfully hold an OSCE (11), affirming that
a lack of access to these individuals, who can train
standardized patients and develop clinical scenarios,
was the main disadvantage of the test (12). Despite the
scientific proofing of the effective role and importance

of the OSCE, a low number of domestic studies have

focused on the improvement of the quality of the test
to get closer to scientific standards. Therefore, it
seemed that performing the necessary interventions
to improve the quality of design and implementation
of these tests can be effective in increasing the validity
and stability of their results. In addition, using
feedback in its scientific sense (i.e., objective,
conscious, and without judgment of) on the
performance of individuals with the goal of improving
skills presented by technical and special methods (13)
can be effective in eliminating the shortcomings and
problems of design professors and performers of the
OSCE in residency courses in the next rounds. With
this background in mind, the present study aimed to
improve the quality of OSCE design and
implementation in medical residency programs at the
School of Medicine, Hamedan University of Medical

Sciences using interventional feedback.

Materials and Methods
This quasi-experimental research was performed

on 10 educational departments with residents selected
by the census sampling method. First, we extracted the
scientific and technical principles required for the
design and implementation of OSCE by studying valid
resources, followed by preparing a primary checklist
in line with research goals. Afterwards, the validity of
the checklist was confirmed by asking the opinions of
experts in the field of medical education and teachers
involved in these tests. In addition, the inter-rater
reliability of the tool was approved by holding several
coordination meetings and reaching consensus
among the researchers. The researcher-made
checklist encompassed two sections; the first part
included information about the field of study, date and
location of the test while the second section contained
24 questions about how to adhere to standard
principles in the design and implementation of the
OSCE. In this regard, five questions were related to the
physical space of the test, whereas six, four, three, five,
and one questions were about content of stations, a

checklist of each station, specified time, scoring
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method of the test, and the number of stations,
respectively. The questions were answered based on a
range of yes, to some extent, no. Since there was no
standard for division, the scores were turned into a
100 scale with the agreement of the researchers. In this
regard, scores were divided into above the third
quartile (75%), between the second and third quartile
(50-75%), and below the second quartile. If more than
75% of the stations of a test had the desired criterion,
the answer was “yes” (with a score of 3) and if less than
50% of the stations had the desired criterion, the
answer was “no” (with a score of 1). Moreover, if 75%
-50% of the stations had the desired criteria, the
answer was “to some extent” (with a score of 2).
Therefore, the scores ranged from 24 to 72.

To perform the research, we first obtained the
necessary licenses and made the required
coordination with the school of medicine. We entered
all 10 schools (four surgery and six internal
departments) that held the OSCE at the residency
level. The desired checklist was filled by the
researchers after visiting and observing the OSCE held
in each of the mentioned departments with former
notification of the department and test developers. In
order to adhere to ethical considerations, informed
consent was obtained from the heads of the related
departments. After that, the educational departments
were randomly divided into five groups of control
(surgery, dermatology, ear, nose and throat,
cardiology, and psychology) and intervention (internal
medicine, anesthesiology, obstetrics and gynecology,
pediatrics, and pathology) departments, in a way that
each category included two surgery and three internal
departments. In the next step, appropriate and
necessary feedback was provided to the test designers
of the intervention group in separate meetings and
coordination with the dean and department heads
based on the observations and the contents of the
relevant checklist, and the necessary educational
consultations were designed and presented for them.
The meetings were held one month before the next
test and at the location of the Medical Education

Development Center of the university. This feedback
is based on the accepted principles in the science of
medical education and in the form of objective,
informed and non-judgmental critique of the
performance of test designers and test-takers in the
intervention group and by observing its conditions-
ie, direct, respectful, timely and with
recommendations for improvement (13) made by
experienced and proficient people in the field of
medical education and the design and implementation
of the OSCE test (preparation of test specification
table, content of each station, preparation of
checklists, allotted time, preparation of residents,
optimal physical space, test management, and scoring
method), as well as the necessary feedback on each
station and related content. In the end, the necessary
educational counseling sessions were held to remove
defects depending on the limitations of each
department, the spatial and temporal conditions, and
the number of residents. On average, four hours of
feedback provision were allocated to each department.
In addition, an example of standard OSCE was
exhibited in the form of separate slides. In the third
stage and after the intervention, the researchers
attended the next OSCE and collected data by filling
the related checklists. Data analysis was performed in
SPSS version 15 using descriptive and analytical
statistics (e.g., paired t-test). The relevant principles
were compared before and after the intervention in
both intervention and control groups, followed by
preparing the final report. It is worth noting that the
present research was approved by the research council
of the university and the ethics committee (letter No.:
D/P/16/35/9/3237). In addition, the results were
published anonymously and the researchers only

referred to the educational departments.

Results

The mean scores achieved for each item in each group
before and after the intervention are shown in Table

1. As observed, the scores of the intervention group
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increased significantly after the intervention, while no

significant difference was observed in the control

group before and after the intervention (0.003 and

0.456, respectively).

Table 1: Total scores of groups before and after feedback

group Score before Score after P value
feedback feedback
Intervention groups  Pediatric 53 65 0.003
Gynecology and Obstetrics 44 70
Internal Medicine 50 68
Pathology 53 70
Anesthesiology 50 59
Control groups Dermatology 41 41 0.456
Cardiology 41 40
Psychiatry 54 55
Surgery 51 52
ENT 59 45

According to the results, the highest error rate in both
groups before and after the intervention was related to
adherence to points related to checklist preparation
and scoring in each station, whereas the lowest score

was related to the number of stations and allotted time

of each station. There was no significant difference
between the groups in terms of the scores of the items,
except for the scoring method, which was higher in the
control group, compared to the intervention group
(Table 2).

Table2:The mean score of items in witness and intervention groups before feedback

Intervention group Witness group P value

Mean+SD Mean+SD
Aim & Content 12.4+1.5 12.4+2.5 1.00
Checklist 6.8+1.09 6.0+2.0 0.455
Environment 11+£2 10.6+3.9 0.844
Time 8.2+1.3 8.4+0.54 0.760
Number of stations 2.4+0.89 2.4+0.89 1.000
Scoring 8.2+0.44 9.0+£0.000 0.004
Sum 49+3.3 49.2+8.01 0.960

In addition, the two groups were homogenous
regarding the scores obtained before the intervention,
in a way that the t-test results demonstrated no
significant difference in the mean scores of the two
groups in this respect (P=0.96). After feedback,

however, a significant difference was detected

between the two control and intervention groups
(P<0.001), and the items are presented in Table 3
separately. As observed, there was a significant
difference between the two groups in all items, except

for the allocated time and the number of stations.
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Table3: The mean score of items in witness and intervention groups after feedback

Intervention group Witness group P value

Mean+SD Mean+SD
Aim & Content 16.6+0.89 11.4+1.5 0.000
Checklist 10.2+2.4 6.0£2.8 0.037
Environment 13.6+0.89 9.2+3.5 0.028
Time 9.0+£0.000 8.6+0.054 0.141
Number of stations 3.0+0.000 2.4+0.89 0.172
Scoring 14.0+£1.4 9.4+8.9 0.000
Sum 66.4+4.6 46.8+6.4 0.001

Discussion
The present study aimed to present feedback as

one of the most important and emphasized strategies
in medical education in its scientific sense, which is
objective, conscious, and without judgment of the
performance of the individual or individuals with the
aim of improving skills in an appropriate and timely
manner with an emphasis on enhancing the strengths
and eliminating the weaknesses. Intervention through
feedback increased adherence to the items of
principles related to the design of a standard checklist
and development of proper content for stations, as
well as providing a suitable physical space for stations
and using the scientific and standard formulation for
scoring in the intervention group, showing a
significant difference compared to before the
intervention. There was no significant difference in
the intervention group regarding the number of
stations and appropriate test time. In this regard, our
findings in the first four items are in line with foreign
studies by Turner and Holmbole and domestic
research of Noohi and Malekanrad (10-12, 14)
regarding the necessity of using expert station
designers, developing scenarios, employing skilled
people to hold the test, and improving the quality of
the stations’ content. We also found no significant
difference in the group regarding the last two items
after the intervention, which might be due to the
appropriateness of the stations and their durations in

all educational groups before the intervention. In

addition, there was no need for interventional
feedback to designers in order to increase or decrease
the number of stations and duration of each of them,
standardize the process and make the necessary
corrections. In a similar research, Hosainrezaee et al.
improved the OSCE design for nursing students and
increased its validity and reliability by correcting the
education and test environment for the faculty,
students, and those involved in the test (15).

Other studies employed different methods (e.g.,
focus group, Delphi method, and a pilot study) to
improve the OSCE (16, 17). In another study by Garcia
et al. (2017), the test results were analyzed in addition
to holding the annual OSCE in pediatrics, which
helped identify the weaknesses of students and
shortcomings of the test and improve the process (18).
In a review study, Adib et al. described the effect of the
OSCE on nursing students’ anxiety, satisfaction, and
learning, concluding that students could be accurately
analyzed by the accurate design of stations, proper
preparation of students and teachers during
education, providing the suitable environment and
necessary equipment and workforce, and allocating
sufficient time to the OSCE (19). Emadzadeh et al.
(2017) performed a research at Mashhad University of
Medical Sciences to evaluate the challenges of the
OSCE from the perspective of the participants.
According to the results, the subjects mainly
complained about the disproportion of the time

allotted to each station to the requested subject and
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items. In addition, they marked that taking the same
OSCE test during education could have a great impact
on reducing participants’ stress and their success in
the pre-board OSCE (20). In a study by Shahzad et al.
(2017), data were collected through interviews with
dental students and graduates in Pakistan. Students
mostly complained about the insufficient time of
stations and lack of coverage of all educational goals
(21). Contrary to the recent research, these studies
recognized the lack of proportion of the time of each
station to its content as a weakness of the OSCE. This
could be due to the standard allocation of time to each
station in the present study and evaluation of the issue
from the perspective of students and test-takers in the
mentioned studies.

In a study conducted by Humayun (2016), it was
concluded that despite many studies and measures
taken to improve OSCE tests, they need to be
upgraded in terms of scoring and educating standard
and simulated patients, as well as training evaluators
at each station (22). In another qualitative study
conducted by Obizoba through observation and semi-
structured interviews with 10 faculty members
involved in test design, the results showed that an
OSCE can be designed for BSc or lower-level students
in case of technical support and improvement,
training and guidance of faculty members for the
proper design of different stations and appropriate
educational objectives (23). These studies, on the one
hand, indicate the existence of structural and content
problems in most of the stations of these tests and on
the other hand, indicate the need for intervention to
improve the design quality of OSCE tests. In this
regard, our research showed that providing
appropriate feedback with an emphasis on enhancing
the strengths and eliminating the relevant weaknesses
can be considered as effective ways to improve the
design and implementation of these tests. One of the
major drawbacks of the present study was the lack of
including all dimensions of the OSCE (e.g.,
standardized patients and simulated patients), which

should be assessed in separate studies.

Conclusion
The current framework could be used as a basis for

standardization and organization of comprehensive
assessment system in universities. The framework
included four axes of goal, structure and
organizations, design and implementation of the
comprehensive assessment system, and quality
assurance of the assessment system as the key axes of
the assessment system. The implementation of the
assessment system can facilitate to achieve
“assessment for learning” approach through the
organization of various components of the student

assessment.
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