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Background & Objective: Objective Structured Practical Examination (OSPE) has gained
popularity as an objective assessment tool. Traditional assessment methods such as video and
semester practical examinations are better suited to assessing the cognitive domain in
pharmacology. The competency-based medical education curriculum has shifted to the
psychomotor and attitude communication domains (hands-on demonstration on manikins,
criticism of prescription and medical literature, hands-on demonstration on manikins,
computer-assisted learning), and assessing these domains calls for more objective methods of
assessment, such as the OSPE. This study aimed to design and implement the OSPE as an
assessment tool for practical pharmacology for Phase 1l MBBS students. We also evaluated the
perception, acceptability, and usefulness of OSPE for the students and the faculty.

Material & Methods: The faculty was sensitized. Group discussions with the head of the
department and faculty were held regarding the content of the OSPE stations and the design,
planning, implementation, and feasibility checks. The OSPE was scheduled to be held at the
upcoming formative examination with a set of 8 OSPE stations and 2 rest stations. The OSPE
stations were set up in the department and were initially piloted by faculty. The OSPE was
carried out in the formative examination of Phase Il students. Feedback questionnaires for both
students and faculty members were prepared and validated prior to administration.

Results: Of the ninety-eight students in the batch, 96 participated. The average OSPE score
obtained by the students was 22.23 + 5.74 (the total OSPE score was 35). Ninety-six percent of
the students enjoyed the OSPE, 99% of whom were satisfied (Likert scale 3-5). All the faculty
agreed that the OSPE was unbiased and structured, although it required more effort, and
manpower and preparation were time consuming.

Conclusion: The key to a successful OSPE is careful planning. A well-designed OSPE can
drive learning and have a positive impact on education..

Keywords: objective structured practical examinations, pharmacology, assessment, design,
implementation, feedback

Introduction

Objective Structured Practical Examinations (OSPESs)
can assess practical competence and communication
skills. (1) The OSPE has gained popularity as an
objective assessment tool for medical students, residents,
and trainees. OSPE was described in 1975 and in greater
detail in 1979 by Harden and his group from Dundee (2,
3). In accordance with the National Medical Council
(NMC) Competency-Based Medical Education (CBME)

guidelines for the evaluation of medical students in India,
setting up OSPE stations and applying them has become
necessary (4). The disadvantages faced in conventional
practical examinations, especially in terms of their
outcome, are numerous (5, 6). Experiment variability and
examiner variability significantly affect scoring and are
not based on student variability. Traditional assessment
methods are better suited to assessing the cognitive
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domain in pharmacology (5, 6). The conventional
examination centers on the reporting of findings,
ignoring the ‘doing’ part. However, the new CBME
curriculum has shifted to the psychomotor and attitude
communication domains (hands-on demonstration on
manikins, criticism of prescription and medical
literature, computer-assisted learning, etc.) in
pharmacology, and assessing these domains calls for
more objective methods of assessment, such as OSPE.
The OSPE assesses the psychomotor and communication
domains, along with objective assessments of the
knowledge domain. In CBME, assessment drives
learning, thus making the assessment objective necessary
(7).

The OSPE is an assessment tool that evaluates student
competence at various stations, for example, (a)
identifying the equipment and accessories of an
experiment, the procedure of the experiment, and the
handling of instruments; (b) making observations and
interpretations of results and conclusions; (c) simple
procedures; (d) interpreting laboratory results; and (d)
addressing patient management problems,
communication, and attitudes. For this purpose, an
agreed-upon checklist and response questions are used
regarding the aspects mentioned above for the evaluation

of students’ competencies in both general and clinical
experiments. The teacher or observer evaluates the
student silently at some of the stations and evaluates
them according to the checklist provided. (8) The OSPE
provides an environment for “observing” students during
assessment.

With this background, this study aimed to design and
implement the OSPE as an assessment tool for practical
pharmacology for Phase Il Bachelor of Medicine and
Bachelor of Surgery (MBBS) students. We also
evaluated the perception, acceptability, and usefulness of
OSPE for the students and the faculty.

Material & Methods

Design and setting(s)

The study was carried out in the Department of
Pharmacology at a tertiary care medical college from
May 2021 to April 2022. Approval from the Institutional
Ethics Committee and the Scientific and Technical
Advisory Committee was obtained prior to the
commencement of the study.

The flow of the project interventions is shown in Figure
1.
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Implementation of OSPE

Sensitization of students (n=96)
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Figure 1.Flow chart of the study
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Initially, the sensitization and training of faculty and
Senior Residents (SRs) in the department was performed
through a one-day sensitization program. The concept of
OSPE was introduced, and the need to advocate OSPE
for formative examinations was deliberated upon in the
sensitization program.

Next, a group discussion with the head of the department
and faculty of the department was held regarding the
content of the OSPE stations to be included in the
formative examination. The role of the various faculty
and staff was discussed on that platform. Details of the
design, planning, implementation, and feasibility checks
were provided in the discussion. The OSPE was
scheduled to be held at the upcoming formative
examination, and a set of 8 OSPE stations and 2 rest
stations was considered. A core team consisting of three
members was formed to arrange and implement OSPE
with the department faculty.

A blueprint of the OSPE stations was created with the
core team under the following headings:

Position of

(RESPONSE station:
Adyerse drug reacfion

OSPE station 9
(SKILL station: Demonstration of the
effects of drugs on BP by Computer
assisted learning

OSPESiaton 2
(RESPONSE station:
Drug delivery
device)

i. Total number of OSPE stations,

ii. Place for conducting OSPE in the department

i. Content of OSPE stations

ii. Sequence of OSPE stations and remaining stations
with student flow (Figure 2)

iii. The following logistics are required for each station;
iv. Faculty required to be present in which stations
(Manned stations),

v. Time keeping, time allotted for each station, total time
required

vi. OSPE checklist for skill stations

vii. Marks allotted for each station

The OSPE questions and checklist were prepared by the
faculty of the department. The OSPE stations were set up
in the department and were initially piloted with faculty;
questions were checked for ambiguity, and checklists
were  scrutinized  for  completeness.  Feedback
questionnaires for both students and faculty members
were prepared and validated prior to administration.

OSPE stations

il OSPESTation &

SPESTation 10}
(RESPONSE station:
Pharmacokinefic/

Pharmacodynamic charts

OSPE station 3

(SKILL station: Demonstration of
routes of adminisiration on manikins)

OSPE station 7
(REST station)

— OSPEStation s
(RESPONSE station:
Calculations in

Pharmacolog

OSPEstations.
(RESPONSE station:
Prescription writing)

t

OSPE station 4
(REST station)

p—

Figure 2.The order of the OSPE stations. The OSPE stations were numbered from 1 to 10. The arrows show the movement of
students from OSPE station 1 to OSPE station 10. Of the 10 OSPE stations, 6 were unmanned response stations, 2 were skill stations
manned by examiners, and 2 were rest stations. The topics assessed at each OSPE station are shown in the schematic figure.

Of the 10 stations, 6 were response stations [spotter with
question on dosage form, spotter with question on drug
delivery device, calculations in pharmacology,
prescription writing, reporting an adverse drug reaction
on the Central Drugs Standard Control Organization
(CDSCO) Adverse Drug Reactions (ADR) reporting
form, pharmacokinetic/pharmacodynamics chart

evaluation]; 2 were skill stations (demonstration of
various routes of drug administration
[intramuscular/intravenous/subcutaneous/intradermal on
manikins, demonstration of the effects of drugs on BP
using computer-assisted learning software]); and 2 were
rest stations. The skill stations were manned stations.
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Participants and sampling

Phase Il included MBBS students who attended
pharmacology classes from 2021-22 and consented to
participate in the study. Since the OSPE was conducted
as a formative examination, all the students participated,
and a purposive sampling technique was used.

Tools/Instruments

The OSPE was used for the assessment in the following
steps:

Implementation of OSPE

All 10 OSPE stations were set up in the computer
laboratory of the Department of Pharmacology. Each
OSPE station was numbered, and questions were
attached alongside the station. The direction of
movement of the students is marked by arrows. Each
station was separated by opaque curtains. A bell was
marked every 6 minutes of the station time, and 1 minute
was allowed for movement to the next station.

OSPE stations were implemented in the formative
examination held in December 2021. All 98 students
consented to participate in the OSPE examination. The
students were divided into 5 batches of 20 each, and the
assessment was held over 5 days, using different sets of
questions for each batch. Care was taken to have
questions of the same difficulty level. The students were
sensitized in a separate demonstration room where the
concept of OSPE, the various stations, their contents,
their position, the time allowed, and their movement
were discussed. The students were allowed to clear up
their confusion and queries.

Data collection methods

The data were collected on standardized feedback
questionnaire forms. At the end of the OSPE, feedback
was obtained from both faculty and students in
standardized feedback forms regarding their satisfaction,
performance of the OSPE, time management,
competency coverage, relevance of the questions asked,
any other station that might have been included, and
acceptance and scope of improvement. The attitudes
regarding OSPE among the students and facilitators were
documented on a 5-point Likert scale ranging from 1 to
5 (where 1 stands for strongly disagree, 2 for disagree, 3
for neutral, 4 for agree, and 5 for strongly agree).
Development of the Feedback Questionnaire

The experts identified the key areas, item formats, and
item domains from which the preliminary questionnaire
was developed. The questions were then tested for
validity before the final questionnaire was developed.

Pilot testing was conducted prior to the final data
collection, and minor revisions to the questionnaire were
made.

The validity of the parameters of face validity and
content validity was tested as follows:

Face validity: Eight experts were asked to comment on
the item domain and item pool of the questionnaire. They
were asked:

1. Do the questions reflect the attitudes, acceptance, and
satisfaction of students regarding OSPE?

2. Are the questions simple and unambiguous?

3. Are the questions easily understandable?

Content validity: Eight experts were asked to comment
on each item as “essential” or "nonessential.”.

The content validity ratio (CVR) for each item was
calculated by the following formula (9):
CVR=ne-(N/2)/(N/2).

where ne is the number of panelists indicating essential,
and N is the total number of panelists.

Those items which minimum CVR was 0.75 (according
to Lawshe’s critical value for 8 experts) were included in
the final questionnaire (9).

Data analysis

Data collection and analysis were performed
simultaneously. The quantitative data are expressed as
the mean + standard deviation. Categorical data are
expressed as percentages. For comparisons between
quantitative data, the student’s t test was used, and for
qualitative data, the chi-square test or Fisher’s test was
used. A p value of < 0.05 was considered to indicate
statistical significance.

Results

Of the ninety-eight students in the batch, 96 participated
in the OSPE examination. The demographic profiles of
the study participants are shown in Table 1.

Table 1.Demographic profile of participants

Parameter Number of students (n = 96)
Age (years)

Range 19-24

Mean + SD 20.80+1.29

Median (IQR) 21 (20,22)

Gender .

Male: Female 66:30

Residence 87:9

Day scholar: Boarding
Abbreviations: SD, standard deviation; IQR, interquartile range

Two students were absent on the day of the examination.
The total score of the OSPE was 35. The average OSPE
score obtained by the students was 22.23 + 5.74. The
highest score was 31, and the lowest score was 3. The
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interquartile range was 19-26.5. As shown in Table 1,
nearly 14.58% of the students scored less than 50%.
Approximately 27.08% of the students scored above
75% in their assessments (Table 2).

Table 2. Performance of students on the OSPE examination
Range of marks (Total =35)  No of students (n = 96)

1_<175 14 (14.58%)
175-<26.25 56 (58.33%)
> 26.25 26 (27.08%)

Feedback from students

Of the 96 students who participated in the OSPE, 95
completed the feedback questionnaire (1 student did not
provide the feedback form). Nearly 66.32% of the
students were moderately to severely worried about the
OSPE examination, and 91.57% of the students found the
OPSE orientation session helpful and adequate. Ninety-
two (96.84%) students confirmed that the content of the
OSPE covered the topics of the curriculum being taught.
The Teaching and Learning Methods (TLMs) used in
class adequately prepared 92.63% of the students for the
OSPE (Table 3).

Nearly all (98.95%) students found that the OSPE
examination organization and conduct were adequate
and that the environment was comfortable (97.89%).
Few students (7.37%) reported that the time allotted to
each station was less than sufficient for the completion
of tasks, and 3.16% of them had difficulty understanding
the questions. Most students (93.68%) enjoyed OSPE,
98.95% of whom were satisfied (Likert scale 3-5). A total
of 96.84% of the participants found OSPE to be a nearly
absolutely fair and unbiased method of assessment. The

confidence among the students increased from 30.53%
prior to the OSPE examination to 70.53% after the
examination (p < 0.001) (according to the student’s t test)
(Figure 3). A total of 85.26% of the students would like
to recommend the OSPE method of examination to
future students. Nearly 96.84% of them could appreciate
moderate-to-absolute areas of weakness after the
examination (Table 3).

Feedback from Faculty

The faculty of the department comprised one professor,
one associate professor (lead author), one assistant
professor, one demonstrator, and one senior resident, and
all of them agreed that the faculty sensitization program
held in the Department of OSPE was effective and
useful. All of them agreed that the learning objectives
during the teaching-learning sessions, the TLMs used,
and the curriculum topics taught were satisfactory and
aligned for conducting OSPE examinations. All the
faculty agreed that the OSPE was unbiased and
structured, although it required more effort, more
manpower, and more preparation than traditional
assessments. One hundred percent of the faculty
members found that the OSPE was better than traditional
assessment. Seventy-five percent of them believed that
further OSPE for practical examinations may be
conducted in the department and that OSPE was feasible
both during formative and summative examinations.
However, one faculty member disagreed with the
feasibility of conducting OSPE for summative
examinations (Table 4).

|Confidence before and after OSPE examination |

o un O

1 (Not at all 2
confident)

40 35
35
30
25 22 3 21
20
15 9
3 4

B Confidence before OSPE examination M Confidence after OSPE examination

27
J

5 (Absolutely
confident)

Figure 3. Column graph showing the increase in confidence before and after OSPE examination. The
numbers on top of each bar represent the number of students who opined for that response. The scale of
confidence ranged from 1 = not confident at all to 5 = absolutely confident.
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Table 3. OSPE feedback from students

Feedback questions for students (n = 95) 1 2 3 4 5
Worried about OSPE 14 18 29 24 10
(1 = not worried at all, 5 = severely worried) (14.73%) (18.95%) (30.53%)  (25.26%) (10.53%)
Orientation prior to OSPE 2 6 12 17 58
(1 = inadequate, 5 = adequate) (2.11.%) (6.32%) (12.63%) (17.89%) (61.05%)
Content of OSPE covered topics taught in class 0 3 7 25 60
(1 = least coverage, 5 = most coverage) (3.16%) (7.37%)  (26.32%) (63.15%)
TLM used in class prepared for OSPE 3 4 20 24 44
(1 =not at all, 5 = absolutely yes) (3.16%) (4.21%) (21.05%)  (25.26%)  (46.32%)
OSPE organization and conduct 0 1 4 13 77
(1 = disorganized, 5 = absolutely organized) (1.05%) (4.21%)  (13.69%) (81.05%)
Sufficient time allotted for each OPSE station 3 4 9 25 54
(1 = very insufficient, 5 = absolutely sufficient) (3.16%) (4.21%) (9.47%)  (26.32%) (56.84%)
Understanding of questions given at OSPE stations 1 2 11 23 58
(1 = not at all understood, 5 = completely understood) (1.05%) (2.11%) (11.58%) (24.21%) (61.05%)
Environment at OSPE comfortable 1 1 4 20 69
(1 = not at all comfortable, 5 = absolutely yes) (1.05%) (1.05%) (4.21%)  (21.05%) (72.64%)
Enjoyed OSPE 4 2 16 33 40
(1 =notat all, 5 = enjoyed absolutely) (4.21%) (2.11%) (16.84%)  (34.74%)  (42.10%)
OSPE fair and unbiased 2 1 7 19 66
(1 =not at all fair, 5 = absolutely fair) (2.11%) (1.05%) (7.37%) (20%) (69.47%)
OSPE is better scoring than traditional assessment methods 0 2 13 26 54
(1 =not at all, 5 = absolutely better) (2.11%) (13.68%) (27.37%)  (56.84%)
Satisfaction with OSPE 0 1 12 43 39
(1 = not at all satisfied, 5 = fully satisfied) (1.05%) (12.63%)  (45.26%)  (41.06%)
Want next practical examination by OSPE 1 0 11 20 63
(1 =notat all, 5 = absolutely yes) (1.05%) (11.58%) (21.05%) (66.32%)
Confidence before OSPE examination 9 22 35 21 8
(1 = not at all confident, 5 = absolutely confident) (9.47%) (23.16%) (36.84%) (22.11%)  (8.42%)
Confidence after OSPE examination 2 3 23 40 27
(1=not at all confident, 5 = absolutely confident) (2.10%) (3.16%) (24.21%)  (42.11%) (28.42%)
Recommendation of OSPE method of examination to future students 3 2 9 25 56
(1 =not at all, 5 = absolutely yes) (3.16%) (2.10%) (9.47%)  (26.32%)  (58.95%)
Identification of areas of weakness by OSPE stations 1 2 3 33 56
(1 =not at all, 5 = absolutely yes) (1.05%) (2.10%) (3.16%)  (34.74%) (58.95%)

Notes: The score of each question ranges from 1 to 5. For each question, 1 represents the lowest value and 5 represents the highest value. The number and percentage
represent the number and percentage of students who opted for that particular score, respectively.
Abbreviations: OSPE, objective structured practical examination; TLM, teaching learning method.

Table 4. OSPE feedback from faculty

. Strongly . Strongly
Feedback questions for Faculty agree Agree  Neutral Disagree disagree

The one-day sensitization programme on OSPE held in the department on 1 3 0 0 0
07.10.2021 was useful during designing and implementation of OSPE.
The learning objectives during the teaching-learning session was conducted in 1 3 0 0 0
tune with the OSPE examination.
The teaching learning methods and tools were satisfactory for conduct of OSPE 0 4 0 0 0
examination.
The content of the OSPE stations was satisfactory with respect to curriculum 1 3 0
topics taught.
The OSPE conducted was unbiased and structured. 2 2 0
The preparation of OSPE stations required more effort on your part than 3 1 0 0 0
traditional practical examinations.
For conduct of OSPE, more manpower is needed compared to traditional 1 2 0 1 0
practical examinations.
The preparation of OSPE stations, making good quality comprehensive 2 2 0 0 0
question bank and check lists for conducting OSPE stations is time consuming.
OSPE method of examination was better compared to the traditional practical 4 0 0 0 0
examinations that has been previously conducted in Pharmacology.
Further practical examinations in the department should be conducted by the 2 1 1 0 0
OSPE method.
OSPE is feasible to be used both during formative and summative assessment

; 1 2 0 1 0
of students in Pharmacology.
OSPE is repetitive/boring for the observers. 0 0 2 1 1
Discrimination between average and brilliant student may be difficult in OSPE. 0 1 0 2 1
OSPE can test depth of knowledge of a student. 1 1 2 0 0
OSPE method of examination could be recommended to other departments in 2 2 0 0 0

the institute.
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Fifty percent of the faculty disagreed that OSPE is boring
and repetitive, while 50% were neutral about it. Seventy-
five percent of the faculty disagreed that OSPE cannot
discriminate between average and brilliant students.
Fifty percent agreed that the OSPE can test the depth of
knowledge of a student. All the faculty members wanted
to recommend the OSPE form of assessment to other
departments (Table 4).

Discussion

The acquisition of practical skills is one of the most
important attributes of medical students’ training.
Objective assessments of practical (psychomotor,
communication, and attitude) skills pose a formidable
challenge to examiners. The assessment of practical
skills in pharmacology needs to improve from subjective
to objective methods. OSPE is one such method. The
CBME curriculum incorporates all three domains—
cognitive, psychomotor, and affective—in the practical
syllabus for pharmacology. Skill assessment by
traditional methods is subject to variability on the part of
the examiner, patient, or student, which significantly
affects the score. Traditional methods tend to evaluate
the global performance of the student but not the
individual competencies. Most of the time, the final
outcome is tested, but the process of arriving at the
conclusion is not. According to CBME, individual
competencies and their development require special
focus. Additionally, feedback during the assessment
process can be provided to the students, which allows for
improvements in their skills. The OSPE provides for an
objective assessment of competencies so that variability
is decreased. It tests not only skills and knowledge but
also attitudes. The OSPE tests students’ ability to
integrate knowledge, clinical skills, and communication
with patients and can be used by a large number of
students at the same time. Keeping in mind the wider
applicability of the OSPE, we designed and implemented
the OSPE in our Department of Pharmacology for
formative assessment.

In the OSPE examination, only 14.58% of the students
scored < 50%, while 27.08% scored > 75%. Thus, the
OSPE score remains relatively high. Most students were
worried prior to OSPE, but after the orientation session,
their apprehension was mitigated. The students had not
attempted any previous OSPE in pharmacology, and the
importance of the OSPE orientation session is thus
stressed. The students could understand and follow
instructions properly without any confusion due to the

orientation session. In 2016, Vishwakarma K et al. also
conducted a study on OSPE in which they sensitized and
oriented students beforehand regarding the pattern of the
OSPE examination and the discussion of sample
questions (10).

It was more students in our study (97%) who said that the
topics on the test were related to what they had learned
in class than in Vishwakarma et al.'s study (74% of
students agreed that there was a link between the topics
taught and the topics tested). Ninety-three percent of our
students opined that the TLMs used in class prepared
them for the OSPE examination. In CBME, alignment of
the assessment with learning objectives and the TLM is
ensured to achieve a specified educational outcome, and
if any one corner of the “golden triangle” is changed, the
others should follow suit (11). At our institution, all three
vertices of the golden triangle were aligned.

During the OSPE, only 3% of the students had difficulty
understanding the questions, which was comparable to
the 6% of the students with similar understanding
difficulties in the study by Vishwakarma et al. The time
allotted at our stations was 6 minutes each, compared to
5 minutes reported in other studies (10). Seven percent
of our students found the time inadequate, compared to
5% in the Vishwakarma et al. study (10). The
environment at the time of the examination was
comfortable, as reported by 98% of the students, and they
appreciated the organization and conduct of the exam.
Nearly all reported a satisfaction rate of > 3 on the Likert
scale, substantiating our efforts to implement OSPE for
the first time in our department. The areas of weakness
and scope of improvement could be appreciated by
nearly 97% of the students, making OSPE a healthy
assessment method. Additionally, the students were
ready to recommend OSPE to future students and
themselves. This shows that the students are ready to
accept OSPE as their assessment method for future
examinations. This finding is in agreement with a study
by Chandelkar et al., where it was found that all the
students accepted OSPE because it helped them improve
not only their practical skills but also their application in
pharmacology (12). The OSPE was perceived as fair,
unbiased, and scoring, akin to a study by Malhotra SD et
al., where 66.4% of students found that the OSPE format
was fair and more objective than conventional
examinations (6). The acceptability of OSPE is thus
increased as each student has to perform the same tasks.
The faculty of the department were appreciative of the
faculty sensitization program, as it helped them decide
what tasks to assess beforehand, set deadlines, and
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organize the OSPE in the department. The faculty also
found OSPE to be an unbiased way of assessing students,
as preprepared checklists and answers with marked
distributions were available. Despite the effort and time
invested in preparing OSPE questions, checklists, and
answers, 100% of the faculty members found that OSPE
was better than traditional practical exams. This
feedback was similar to that shared by Saurabh MK et
al., where all the faculty members favored the OSPE
method of assessment (5). The feasibility of OSPE for
summative examination was not recommended by one
faculty member because of a lack of manpower in the
department. However, the facilitators could assess the
depth of knowledge of the student via the OSPE, even
though the evaluation was silent. Thus, the OSPE
inculcated a culture of observation during assessment
and did not ask questions. They felt that OSPE should
also be recommended in other departments of the
institute.

Our study was limited by the fact that communication
skills could not be incorporated into the OSPE because
the topic has yet to be covered in class.

Conclusion

The key to a successful OSPE is careful planning. A
well-designed OSPE can drive learning and have a
positive educational impact. The OSPE, which was
carried out for formative examinations in pharmacology,
showed that it is well accepted by both students and
teachers. Careful specification of the content of the
OSPE increases its validity, and a structured marking
schedule increases its objectivity. This paves the way for
the incorporation of OSPE into further formative and
summative examinations, keeping in mind the
modifications suggested by the students and facilitators
and thereby improving upon the stations. The ability of
the OSPE to be structured and objective is limited by
examiner bias, and the OSPE may be considered for
medical education assessments. The various universities
may formulate model OSPE stations, questionnaires, and
checklists for the medical schools under them for
uniformity of examinations. Further research needs to be
done to make OSPE more viable in resource-poor
(manpower and logistics) settings.
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