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Abstract
Background/purpose of study No study has evaluated the perception of medical undergraduate students to the electronic 
objective structured practical examination (e-OSPE) in orthopaedics. The aim of the present study is to evaluate the feasibil-
ity and perception of the medical undergraduate students to e-OSPE conducted by the department of Orthopaedics to assess 
problem-solving and clinical decision-making skills of medical undergraduate students.
Methods Medical undergraduate students of second and third year at our medical college who completed the orthopaedic 
clinical posting and appeared for the orthopaedic practical examination during the second wave of the COVID-19 pandemic 
were included in this prospective observational study. Students appearing for the exams from 20th March 2021 to 26th June 
2021 were invited to complete the questionnaire immediately after the e-OSPE. Internal consistency of the survey questions 
was assessed using Cronbach’s alpha.
Results 272 out of 312 eligible students completed the survey and the survey response rate was 87.2%. Nine groups of medi-
cal undergraduate students gave the orthopaedic practical exams from 20th March 2021 to 26th June 2021. 91.2% students 
felt that the e-OSPE represented a valid modality of evaluation of essential orthopaedic practical knowledge during the 
COVID-19 pandemic. The overall reliability of the 19 questions included in our survey was very high (Internal consistency: 
Cronbach’s alpha = 0.88).
Conclusion The e-OSPE was well received by the medical undergraduate students at our institute and the students had a 
positive perception about the new examination technique used in orthopaedics during the COVID-19 pandemic.

Keywords Education · Medical · Undergraduate · Formative assessment · Orthopaedics · COVID-19 · Electronic 
objectively structured practical examination · OSPE

Introduction

The onset of the COVID-19 pandemic had prompted medical 
colleges in India to shift to online delivery of medical teach-
ing to avoid compromising the teaching–learning process [1, 
2]. The COVID-19 pandemic has harmed postgraduate train-
ing in orthopaedics across various countries [3–6]. Malhotra 
et al. from AIIMS, Delhi have described their experience 
of conducting postgraduate orthopaedic examination during 
the COVID-19 pandemic and the students taking the exami-
nation and the examiners gave positive feedback about the 
examination process [7]. Suggestions have been given for 
conducting postgraduate orthopaedic examination during the 
pandemic [8, 9]. Experience from India has shown that elec-
tronic objectively structure practical examination (e-OSPE) 
is a feasible, valid, and reliable alternative in comparison to 
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the traditional OSPE in the field of biochemistry during the 
COVID-19 pandemic [10, 11].

There was a huge surge in COVID-19 cases in major cit-
ies of our state during the second wave, and hence, another 
lockdown was imposed in our city from 23rd March 2021. 
The medical undergraduate students attended offline and 
online lectures and the orthopaedic department devised 
a novel and innovative method (image-based short ques-
tion–answer practical examination) for the assessment of 
students.

Medical undergraduate students attended orthopaedic 
posting, but to maintain social distancing and safety of 
students, we conducted an image and video-based exami-
nation. No study has evaluated the perception of medical 
undergraduate students to the e-OSPE in the speciality of 
orthopaedics. The present study aims to evaluate the feasi-
bility and perception of the medical undergraduate students 
to the novel electronic objective image-based short ques-
tions–answers conducted by the Department of Orthopae-
dics to assess problem-solving and clinical decision-making 
skills of medical undergraduate students.

Methods

Ethical Consideration

Approval from the Institutional Ethics Committee for human 
research was obtained for the conduct of the present study 
and the participating medical students gave online written 
consent. Participation of the medical undergraduate students 
in the post-examination feedback was voluntary. There were 
no rewards or incentives for participating in the study.

Recruitment of Participants

Medical undergraduate students of 2017 (third clinical post-
ing), 2018 (second clinical posting), and 2019 (first clinical 
posting) batches at our medical college who completed the 
orthopaedic clinical posting and appeared for the orthopae-
dic practical examination during the second wave of the 
COVID-19 pandemic and those giving consent for voluntary 
participation were included in the study. Students appear-
ing for the exams from 20th March 2021 to 26th June 2021 
were invited to participate in this prospective observational 
study. Students that did not appear for the clinical exam and 
those that appeared for the exam but did not give consent for 
participation were excluded from the study.

Online Examination

The practical examination consisted of 5–10 image-based 
questions. Students and faculty members were given verbal 

and written instructions regarding the pattern of the exami-
nation. The students were instructed to write the answers 
in pen and paper format, and were instructed not to answer 
any phone calls during the duration of the examination that 
lasted from 20 to 30 min.

The examination was conducted using Google meet or 
Zoom meet application. The entire batch of students was 
equally divided amongst various faculty members. Each fac-
ulty member was allotted 4–5 students for invigilation. Each 
faculty member posted the meeting link on the WhatsApp 
group of the batch of students posted in orthopaedics 1 day 
before the examination. The Microsoft PowerPoint slides 
were posted to the allotted invigilators the evening before 
the examination. The examination commenced at 9:30 am. 
All students were instructed to keep the mobile cameras on 
and to unmute the mikes for the entire duration of the exam. 
The cameras had to remain focused on the student’s face. 
Each slide had a clinical picture, clinical video, the image 
of radiograph, the image of bone, the macroscopic image of 
pathology specimen, or the image of an orthopaedic implant 
or appliance. All questions about the photograph/video were 
posted on the slide adjacently. The time and marks allot-
ted for each question were posted in the upper part of each 
slide. After a designated time of 3–5 min, the invigilators 
automatically changed the slides.

After the exam was over, the students were instructed to 
scan their answer sheets using a mobile scanning applica-
tion and were instructed to convert it into a single PDF file 
and post it to the invigilator on WhatsApp. The invigilators 
were instructed to ensure clarity of the answer sheets in PDF 
format before allowing the students to leave the Zoom meet/
Google meet. All the answer sheets were collected electroni-
cally by the invigilators and then posted answer sheets to two 
senior faculty members for assessment to maintain uniform-
ity in evaluation. Resubmission of answer sheets was not 
allowed once the student left the meeting room.

Once the examination was over and all answer sheets 
were submitted to the respective invigilators, a formative 
feedback session was organized online to discuss the correct 
answers and tips were given on how to approach problem-
based questions.

Offline Examination

One day before the examination instruction was given to 
all students to wear masks, maintain social distancing eti-
quettes and get their writing pads and papers. All students 
assembled in the orthopaedics ward teaching room that was 
located on the second floor of the hospital. All students were 
asked to keep their mobile phones inside their bags.

During the orthopaedics term, approximately 36–40 stu-
dents were posted out of the total batch of 150 students. The 
majority of the groups had a cohort of 37 students posted 
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in orthopaedics. The entire batch of students of 37 students 
was divided into two groups of 19 and 18 students. The 
offline examination was conducted in the seminar room of 
the orthopaedics department that was located on the third 
floor of the hospital. The first batch of 19 students went 
to the orthopaedics seminar room, while the second batch 
waited in the teaching room under the supervision of intern 
doctors. The questions were in Microsoft PowerPoint format 
and were projected on a large screen with the help of a port-
able LED projector. Faculty members of the orthopaedic 
department were present as invigilators during the exam. 
After the ending of the exam for the first batch, all students 
of the first batch were requested to assemble in another 
teaching room on the third floor under the supervision of 
another intern doctor. Then, the second batch of 18 students 
was instructed to come to the orthopaedics seminar room 
under the supervision of the intern doctors. Once the sec-
ond batch of students took their seats for the examination, 
the first batch of students was then free to use their mobile 
phones. The second batch of students then completed the 
offline examination, and after the examination, feedback was 
given to both batches of students. This method ensured that 
all students had the same set of questions no communication 
was allowed between the two batches of students, as the use 
of mobile phones was not allowed during the conduct of 
examination of both the batches.

Survey Questionnaire

The questionnaire used in the present study was adapted 
from previously published studies [12–15]. The partici-
pants were invited to give responses to the questions based 
on the five-point Likert scale (Table 1). The options were: 
strongly agree, agree; neither agree nor disagree, disagree, 
and strongly disagree.

The Principal Investigator announced the details of the 
survey soon after the clinical exam and advertised the invita-
tion on the WhatsApp group created for students posted in 
Orthopaedics Department. The link to the survey question-
naire (26 items) on Google Forms was posted on the What-
sApp group of the batch of students soon after the exam 
within a few minutes (20th March 2021, 26th March 2021, 
10th April 2021, 23rd April 2021, 1st May 2021, 21st May 
2021, 22nd May 2021, 18th June 2021, and 26th June 2021). 
The administrator closed the survey response after 48 h. The 
students were able to review their answers, but editing of 
responses was not possible after submission.

Statistical Analysis

Categorical data were presented as proportions and per-
centages. IBM SPSS version 20 was used for the statistical 
analysis. For the Likert response, data were presented as 

mean, median, standard deviation, and interquartile range 
(25th percentile to 75th percentile).

Internal consistency of the survey questions was assessed 
using Cronbach’s alpha. A Cronbach’s alpha value ≥ 0.75 
is an indicator of good correlation amongst all the ques-
tions and suggests that the questions are measuring similar 
domains [16].

Results

Student Participation

Figure 1 shows the justification for including and exclud-
ing participants. 272 out of 312 eligible students completed 
the survey (response rate was 87.2%). Nine groups of medi-
cal undergraduate students gave the orthopaedic practical 
exams from 20th March 2021 to 26th June 2021. Table 2 
summarizes the curriculum included in each clinical posting 
along with the type of questions. 117 (43%) were from the 
2019 batch (1st clinical posting), 95 students (34.9%) were 
from the 2018 batch (2nd clinical posting), and 60 students 
(22.1%) were from the 2017 batch  (3rd clinical posting). 183 
participants (67.3%) gave the online orthopaedic exam and 
89 students (32.7%) gave the offline orthopaedic exam.

Outcomes

The response of the participants to various survey questions 
is summarized in Table 1, Fig. 2. 96.7% of participants 
agreed or strongly agreed that the questions were based on 
the application of knowledge. 93.8% of participants agreed 
or strongly agreed that the exam was well structured. 90.4% 
of participants agreed or strongly agreed that the exam 
was well administered. 92.6% of medical undergraduates 
agreed or strongly agreed that the number of questions was 
adequate. 85.3% of participants agreed or strongly agreed 
that the questions were clear. 85.3% of students agreed or 
strongly agreed that the case details provided in the slides 
were sufficient. 84.6% of students agreed or strongly agreed 
that the quality of clinical image, radiographic image, and 
video were sufficient to reach a diagnosis. 84.6% of par-
ticipants agreed or strongly agreed that adequate time was 
given for each question. 93% of students agreed or strongly 
agreed that the new exam format led to the evaluation and 
promotion of their problem-solving and decision-making 
skills in orthopaedics. 89.7% of students agreed or strongly 
agreed that their progress was evaluated. 90.4% of medi-
cal undergraduate students agreed or strongly agreed that 
the present exam format was acceptable to them. 91.2% of 
students agreed or strongly agreed that the new exam format 
represented a valid modality of evaluation of essential ortho-
paedic practical knowledge during the COVID-19 pandemic. 
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Table 1  Detailed response of the medical undergraduate students along with summary statistics. Interquartile range consisted of the 25th and the 
75th percentile

Question and their 
responses by the partici-
pants (n = 272)

Strongly 
disagree N 
(%)

Disagree N (%) Neutral N (%) Agree N (%) Strongly agree N (%) Mean ± Stand-
ard deviation

Median 
(Interquartile 
range)

Questions were based on 
application of knowledge

6 (2.2%) 0 3 (1.1%) 116 (42.6%) 147 (54%) 4.5 ± 0.73 5 (4–5)

Examination was well 
structured

2 (0.7%) 0 15 (5.5%) 134 (49.3%) 121 (44.5%) 4.4 ± 0.66 4 (4–5)

Examination was well 
administered

3 (1.1%) 2 (0.7%) 21 (7.7%) 114 (41.9%) 132 (48.5%) 4.4 ± 0.75 4 (4–5)

This format of exam is less 
stressful compared to 
viva-voce exam

5 (1.8%) 10 (3.7%) 46 (16.9%) 94 (34.6%) 117 (43%) 4.1 ± 0.95 4 (4–5)

This format of exam has 
less chance of failing

5 (1.8%) 24 (8.8%) 104 (38.2%) 104 (38.2%) 35 (12.9%) 3.5 ± 0.89 4 (3–4)

The number of questions 
were adequate

0 5 (1.8%) 15 (5.5%) 163 (59.9%) 89 (32.7%) 4.2 ± 0.63 4 (4–5)

Questions were clear and 
unambiguous

0 5 (1.8%) 35 (12.9%) 143 (52.6%) 89 (32.7%) 4.2 ± 0.71 4 (4–5)

Questions were asked from 
topics taught in the small 
group teaching

1 (0.4%) 2 (0.7%) 24 (8.8%) 144 (52.9%) 101 (37.1%) 4.3 ± 0.68 4 (4–5)

The case details given in 
the power point slide 
was sufficient clinical 
information

1 (0.4%) 9 (3.3%) 30 (11%) 138 (50.7%) 94 (34.6%) 4.2 ± 0.77 4 (4–5)

The radiograph image, 
clinical image and video 
quality were sufficient to 
reach diagnosis

1 (0.4%) 6 (2.2%) 35 (12.9%) 147 (54%) 83 (30.5%) 4.1 ± 0.74 4 (4–5)

Adequate time was given 
for each question

3 (1.1%) 15 (5.5%) 24 (8.8%) 132 (48.5%) 98 (36%) 4.1 ± 0.87 4 (4–5)

Bias in scoring due to 
personality, ethnicity, 
gender and fluency in 
English will be reduced 
in this exam

4 (1.5%) 16 (5.9%) 43 (15.8%) 123 (45.2%) 86 (31.6%) 4.0 ± 0.92 4 (4–5)

There is less chance of 
malpractice by students 
in this type of exam

4 (1.5%) 12 (4.4%) 51 (18.8%) 129 (47.4%) 76 (27.9%) 4.0 ± 0.88 4 (4–5)

The exam pattern evalu-
ates and promotes my 
problem-solving and 
decision-making abilities

0 0 19 (7%) 135 (49.6%) 118 (43.4%) 4.4 ± 0.61 4 (4–5)

My progress was evaluated 0 4 (1.5%) 24 (8.8%) 147 (54%) 97 (35.7%) 4.2 ± 0.67 4 (4–5)
The exam pattern was 

acceptable to me
1 (0.4%) 3 (1.1%) 22 (8.1%) 129 (47.4%) 117 (43%) 4.3 ± 0.70 4 (4–5)

In the present circum-
stance, the exam is a 
valid measure of essen-
tial orthopaedic practical 
knowledge

0 3 (1.1%) 21 (7.7%) 140 (51.5%) 108 (39.7%) 4.3 ± 0.66 4 (4–5)

In the present circum-
stance, the present format 
was the most practical 
method for assessing 
knowledge and applica-
tion of clinical topics 
taught in orthopaedics

0 4 (1.5%) 26 (9.6%) 132 (48.5%) 110 (40.4%) 4.3 ± 0.70 4 (4–5)
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89% of students agreed or strongly agreed that the present 
exam format was the most practical method for assessment 
of the application of knowledge during the COVID-19 pan-
demic. 91.5% of students agreed or strongly agreed that the 
exam format was standardized and uniform for all students.

For the open-ended question on strengths of the new exam 
format, 161 participants (59.2%) gave a positive response, 
six participants (2.2%) gave a neutral response, and three 

participants (1.1%) gave a negative response. Some of the 
positive responses from the participants are summarized in 
Table 3.

For the open-ended question about the limitations of the 
new exam format, 71 participants (26.1%) were satisfied and 
perceived the absence of limitations, 31 participants (11.4%) 
felt that the exam should have had a viva-voce component 
and exposure to real patients, 19 participants (7%) felt that 
time for each question was inadequate, 14 participants (5.1%) 
had issues with Internet and mobile phone connectivity, six 
participants (2.2%) felt that the exam was an “all or none” for-
mat wherein either you know the answer or you do not know 
the answer, five participants (1.8%) felt that more exposure 
to such questions should have been given during small group 
teaching, three participants (1.1%) felt that the offline exam 
pattern was more time-consuming, two participants (0.7%) felt 
that less clinical information was given in the slides, and one 
participant (0.4%) perceived the exam format to be stressful.

For the open-ended survey question on suggestions for 
improvement in the exam format, 97 participants (35.7%) 
were satisfied and felt that no change was needed in the new 
exam format, 13 participants (4.8%) suggested increasing 
the time for answering each question, 12 participants (4.4%) 
have recommended sensitization and training of tackling 
problem-based questions during small group teaching, 12 
participants (4.4%) have suggested the addition of multiple-
choice questions to the exam format, 3 participants (1.1%) 
suggested incorporation of viva-voce component, one partici-
pant (0.4%) has suggested increasing the number of questions, 
and one participant (0.4%) felt that the exam should be more 
patient-oriented.

Reliability

The overall reliability of 19 questions included in our survey 
with a five-point Likert response was very high (Internal con-
sistency: Cronbach’s alpha = 0.88). This suggests that all the 
questions were measuring the same domain of participant per-
ception to the e-OSPE.

Table 1  (continued)

Question and their 
responses by the partici-
pants (n = 272)

Strongly 
disagree N 
(%)

Disagree N (%) Neutral N (%) Agree N (%) Strongly agree N (%) Mean ± Stand-
ard deviation

Median 
(Interquartile 
range)

The exam was standard-
ized for all students

0 5 (1.8%) 18 (6.6%) 141 (51.8%) 108 (39.7%) 4.3 ± 0.67 4 (4–5)

Total number of students in 

various batches who were eligible 

to take the e-OSPE in 

Orthopaedics during COVID-19 

pandemic

(N = 338)

Excluded because students 

absent in the examination 

(n = 26)

Students who gave the 

examination from 20th March 

2021 to 26th June 2021 

Eligible participants (N = 312)

Students who gave consent for 

participation and completed the 

survey

(N = 272)

Exclusions (n = 40)

� Did not undertake the survey 

(n = 36)

� Undertook survey but did not 

give consent (n = 4)

Fig. 1  Participant flow diagram in the present study
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Discussion

We need to adapt to the challenges posed in orthopae-
dic education of postgraduate students [17], interns [18], 
and undergraduate students during the present pandemic. 
There is a paucity of evidence related to the use of innova-
tive assessment methods. Though many articles [19, 20] 

have discussed methods to improve orthopaedic education, 
no study has addressed the question of the practical appli-
cation of knowledge of undergraduate medical students in 
orthopaedics.

Medical undergraduate students of our medical college 
had a positive perception of practical orthopaedic assess-
ment using the e-OSPE during the COVID-19 pandemic. 
Our sample of 272 participants was comparable to previ-
ously published studies [12, 15, 21]. On the five-point Likert 
scale, the median values of questions on examination being 
well structured, the examination being well administered, 
and clarity of questions asked were comparable to a previ-
ously reported study [15]. However, the median values of 
questions about the reduction in bias due to influence of 
social and personality-related factors, evaluation of progress, 
acceptability of new exam pattern, exam being the most 
practical method to evaluate the application of knowledge, 
and exam being standardized for all students were higher in 
the present study compared to the study by Majumder et al. 
[15]. The study by Majumder et al. [15] was conducted in 
the West Indies, was a summative university examination of 
final-year MBBS using the traditional OSCE method, and 
included all topics except orthopaedics. Our study pertained 
to formative assessment, and hence, probably students were 
under less stress compared to those appearing for sum-
mative assessment and hence the difference in perception 
of stress levels. The above differences could be plausible 
explanations for the difference in observed values. On the 

Table 2  Content and details of e-OSPE for different batches of medical undergraduate students

1st clinical posting 2nd clinical posting 3rd clinical posting

Duration of clinical posting 2 weeks 4 weeks 2 weeks
Total number of questions 5 10 5
Duration of examination 20 min 30 min 30 min
Time for each question Uniform Uniform Variable

4 min for each question 3 min for each question 18 min for short case
3 min for other questions

Type of questions Complications in orthopaedics (2 
questions)

Clinical images (2 questions) Short case (Elicit clinical history, 
enumerate clinical findings, 
clinical tests, investigations and 
management)

General principles of assessment 
and treatment of trauma patient (2 
questions)

X-rays (4 questions; 2 trauma and 2 
elective)

Orthopaedic appliance (splint/cast) 
[1 question]

Osteology (1 question) Tables (X-ray/osteology/specimen/
implants and appliances)

Implant and appliance (2 questions)
Pathological specimen (1 question)

Marks for questions Uniform Uniform Variable
Short case 30 marks

10 marks for each question 5 marks for each question Tables (4 stations) 20 marks
Total marks 50 50 50

Fig. 2  Summary of the response of the medical undergraduate stu-
dents
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five-point Likert scale, the mean values of questions about 
helping in the evaluation of progress and examination pat-
tern being acceptable were higher in our study compared to 
that reported by Furnmedge et al. [13]. The study by Fur-
medge et al. had a considerably larger sample size and evalu-
ated the role of traditional OSCE for formative, low stake 
assessment in various colleges in the UK. The proportion of 
students agreeing to questions on clarity of questions, provi-
sion of adequate time to answer the questions, and the ability 
of the exam to evaluate problem-solving abilities was higher 
compared to previously reported values [12, 21]. Both the 
studies evaluated the traditional OSCE, whereas our study 
evaluated e-OSPE and this could be one reason for the dif-
ference in values.

Assessment of medical students is challenging during the 
present pandemic, and in some countries, there has been a 
cancellation of clinical exams, and in some centres, online 

assessments relying on identification of clinical signs from 
videos were used [22]. A survey amongst medical under-
graduate students in the UK has revealed that about 37% of 
students perceived that their training in orthopaedics was 
poor [23]. Though the study included only final-year stu-
dents and the mean duration of clinical posting in ortho-
paedics was 2.5 weeks, many students perceived that they 
lacked competence in basic orthopaedic skills. In India, the 
total duration of clinical posting in orthopaedics ranges from 
8 to 10 weeks and the new guidelines from the National 
Medical Council of India aim to provide competency-based 
training to medical undergraduates.

Objective question patterns such as Single Best Answers 
(SBA) and Extended Matching Questions (EMQ) could be 
assessed in theoretical exams, however; practical exams 
should assess the reasoning and decision-making abilities 
of the students. Our examination pattern included the use 

Table 3  Responses from participants regarding strengths of the new examination format

“Problem solving based questions requires knowledge and based on the results of the exam self evaluation can be done”
“Clinical case base question and how to reach a diagnosis”
“It was less stressful and almost all topics were covered unlike viva where we read everything n just 5 min viva is there so this exam is more 

scoring. problem based questions were there so it'll b helpful to us in PG entrance exam..because pattern is quite same”
“Clinical base question solving skills get strong and discussion after exam gets us know our mistakes and how to approach a question”
“Based on only practical knowledge”
“Less crowded area, images and videos”
“No patient is required, application of knowledge assessed”
“In current circumstances, this was the only exam that was conducted with all COVID-19 precautions and measures so far. Appropriate clinical-

based questions were incorporated”
“Great format and less chance of copying “
“Clinical orientation & our ability of quick thinking in limited time. + same questions to everyone makes it unbiased”
“Student friendly”
“Online zoom meet in presence of invigilator”
“The exam was well balanced about how to reach diagnosis by our knowledge with image and tests”
“It is based on checking problem solving attitude of students. Based on clinical cases. And writing paper in front on examiner makes it trustwor-

thy processes of evaluation and reduces chances of malpractice”
“Bias will be reduced and got sufficient time to explain what we know which is not possible everytime in viva. And also the last part post-exam 

for discussion of questions was great”
“Less stressful and conceptual thinking”
“Clinical questions were well structured, though the questions were a bit difficult, looking at the positive side one question cleared more than one 

concept”
“The exam did impart proper knowledge in the form of assessing an Orthopaedic patient and helped me know how the investigations were 

carried out when after exams discussion was there and answers were discussed. Broad spectrum information in form of diagnosing, clinical 
finding and then investigations. I really appreciate the way exam was conducted and would like to give such exams in future also”

“Image based learning which helps us in clinical situations”
“Frankly speaking some Gujarati medium students not have that kind of English fluency which is must require in Viva, so due to that reason they 

could not express themselves very well. So this is the strength of this format that they can write and don't lose their confidence”
“The photos presented during the exam which makes us think practically are the strength of exam”
“It will inculcate fast decision making quality, because there is a time constraint for a particular question, it will prevent overthinking while in 

exam”
“More of practical knowledge and skill assessment rather than routine fact checking. Students are encouraged to think in application based man-

ner so is quite valuable in our clinical practice to become a competent clinician”
“Sharpening of the clinical knowledge on the basis of the clinical findings given In the questions. 2. Vertical integration of the medical subjects”



696 Indian Journal of Orthopaedics (2022) 56:689–698

1 3

of open-ended questions to evaluate the problem-solving 
abilities of the medical students. Boscardin et al. [24] have 
reported the beneficial effects of open-ended questions and 
their ability to predict performance in future high stake 
examinations.

End of clinical posting assessment is a continuously 
evolving process and the feedback obtained from the medi-
cal undergraduate students reaffirms our beliefs about main-
tenance of standard and quality of the evaluation process. 
Constructive feedback from the students helps us to improve 
the assessment process, so that it helps the students to pre-
pare for high stakes’ summative assessment examinations for 
obtaining their medical licence and to gain entry to postgrad-
uate training posts. A formative evaluation method should 
be able to encourage and motivate the students to perform 
better in future assessments, and should be able to give an 
idea to the students about their progress in the subject.

All students get the case of similar complexity and there 
is less chance of luck factor playing a role. It is possible to 
examine students’ knowledge and problem-solving capabili-
ties based on various orthopaedic conditions. The advantage 
of the novel examination method as compared to traditional 
OSCE is summarized in Table 4. The advantages of the pre-
sent examination system include its ability to test problem-
solving skills, clinical reasoning abilities, interpretation, and 
decision-making abilities of students. The objective was to 
evaluate “Knows how” domain of Miller’s pyramid instead 
of testing recall knowledge. This pattern of examination is 
likely to benefit the medical undergraduate students for their 
future high stake examinations.

There are no valid scales to assess the perception of medi-
cal undergraduate students to new methods of examination 
and the scale used in our study was based on questionnaires 
used in previously published studies [12, 13, 15]. In the pre-
sent prospective study, the students were allowed to submit 
the responses within 48 h from the time of examination to 
minimise recall bias. Offline teaching was suspended for the 
medical students at our medical college, and hence, we had 
shifted to complete online teaching and assessment from 
22nd March 2021 to 15th June 2021. We had offline teaching 
for the students from 11th January 2021 to 20th March 2021 
and from 16 to 26th June 2021. In our study, six batches 
(66.7%) had online teaching and online assessment, two 
batches (22.2%) had hybrid methods with online teaching 

and offline assessment, and one batch (11.1%) had offline 
teaching and an offline assessment.

The present e-OSPE has some disadvantages that need 
acknowledging. The new examination format would eval-
uate the interpretation of history given by the patient but 
would not evaluate history taking abilities of the student. 
The examination would only evaluate the inspection skills 
of the student, but would not be able to evaluate palpation 
skills or ability to test the passive range of motion or abil-
ity to perform special tests. In addition, our examination 
pattern would not be able to evaluate communication skills 
and other professional skills that are evaluated during the 
viva-voce examination. However, there are better ways to 
determine professional skills such as multisource feedback. 
All the exams conducted by our department were e-OSPE 
patterns and we did not compare our results to the traditional 
OSPE.

Ours is the first study to describe the perception of medi-
cal undergraduate students to the novel assessment method 
used for formative assessment in the subject of orthopae-
dics during the COVID-19 pandemic. Our study deals with 
the perception of medical students from a single medical 
college, and hence, we would need to ascertain whether 
reproducible results could be obtained from other medical 
colleges. Our sample size was large and the response rate 
was high.

Conclusion

The e-OSPE was well received by the medical undergrad-
uate students at our institute and the students had a posi-
tive perception of the new examination technique used in 
orthopaedics during the COVID-19 pandemic. We need to 
have contingency plans in place should we need to revert to 
online educations methods at short notice. The transition can 
be smooth only if we are well prepared in advance and the 
orthopaedic teaching fraternity shares its innovative teaching 
and assessment methods for undergraduate and postgraduate 
students. We have described our experience with the new 
format of examination for formative, low stake assessment 
and the encouraging feedback from our study which makes 
this format a viable option even for summative assessment 
should the pandemic force such a situation in the future.
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