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Abstract
Background: The assessment of dermatology undergraduates is being done through computer assisted objective 
structured clinical examination at our institution for the last 4 years. We attempted to compare objective structured clinical 
examination (OSCE) and computer assisted objective structured clinical examination (CA‑OSCE) as assessment tools.
Aim: To assess the relative effectiveness of CA-OSCE and OSCE as assessment tools for undergraduate dermatology 
trainees.
Methods: Students underwent CA‑OSCE as well as OSCE‑based evaluation of equal weightage as an end of 
posting assessment. The attendance as well as the marks in both the examination formats were meticulously recorded 
and statistically analyzed using SPSS version 20.0. Intercooled Stata V9.0 was used to assess the reliability and 
internal consistency of the examinations conducted. Feedback from both students and examiners was also recorded.
Results: The mean attendance for the study group was 77% ± 12.0%. The average score on CA‑ OSCE and 
OSCE was 47.4% ± 19.8% and 53.5% ± 18%, respectively. These scores showed a mutually positive correlation, 
with Spearman’s coefficient being 0.593. Spearman’s rank correlation coefficient between attendance scores and 
assessment score was 0.485 for OSCE and 0.451 for CA‑OSCE. The Cronbach’s alpha coefficient for all the tests 
ranged from 0.76 to 0.87 indicating high reliability.
Limitations: The comparison was based on a single batch of 139 students. Such an evaluation on more students 
in larger number of batches over successive years could help throw more light on the subject.
Conclusions: Computer assisted objective structured clinical examination was found to be a valid, reliable and 
effective format for dermatology assessment, being rated as the preferred format by examiners.
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Introduction
OSCE‑based assessment of the clinical skills of medical students 
was first introduced by Harden and Gleeson in 1979.1 Since then, 
its validity and reliability in evaluating clinical skills of medical 
students has been proven in numerous studies, across various 
subjects.2‑7 Over the years, many modifications of the OSCE format 
such as group OSCE,8 objective structured long examination record9 

and objective structured video examination10 have been introduced. 
CA‑OSCE was a modification introduced and evaluated in 
dermatology in 2012 by our institution.11 Its validity and reliability 
as an assessment method has also been established.11,12
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The essential difference between OSCE and CA‑OSCE is the 
presence of real patients versus “virtual” patients (computer‑based 
presentation of dermatoses). Apprehensions have been cast that 
validity of CA‑OSCE may be low as students are trained to examine 
real patients, and testing them on standard computer images may 
not be a true measure of assessment. However, various studies 
have found a good correlation of CA‑OSCE scores with those 
on conventional clinical examination, thus validating this as an 
assessment tool.12,13 The present study was aimed at assessing the 
relative effectiveness of OSCE and CA‑OSCE as assessment tools 
for undergraduate dermatology trainees.

Methods
This cross‑sectional study involved 6th  semester MBBS students 
undergoing 40‑day clinical posting  (as mandated by the Medical 
Council of India) in the department of dermatology, University 
College of Medical Sciences and Guru Teg Bahadur Hospital, 
New Delhi.14 The students were posted in four batches on a rotational 
basis from January to June 2015. An end of posting assessment 
based on CA‑OSCE format is being conducted in our institution for 
the last 4 years. For the purpose of this study, the students were also 
subjected to conventional OSCE simultaneously.

At the beginning of the posting, an introductory communication 
about the modified method of assessment was given to the batch. 
A  meticulous record of their attendance was maintained. At the 
end of posting, all students underwent both CA‑OSCE (50 marks) 
and OSCE  (50 marks) based evaluations, and marks scored in 
both the formats were recorded. Both examinations were designed 
on identical formats, carried equal weightage and were aimed at 
evaluating students’ knowledge and clinical skills. The examination 
was conducted in an institutional lecture hall offering comfortable 
seating for forty students and a good projection facility for the 
purpose of CA‑OSCE. An antechamber was used for conducting 
OSCE, having stations with real patients.

The examination was conducted in two phases; Phase 1 of the evaluation 
was CA‑OSCE  (ten questions) while Phase 2 was in OSCE format 
having ten stations, with each student given 2 minutes per station. Preset 
instructions were given before each part of the examination. Feedback 
from individual students and examiners was collected thereafter, by 
means of a questionnaire designed for the purpose.
1.	 Phase 1  (CA‑OSCE): A  Microsoft PowerPoint®  designed 

evaluation, consisting of ten questions of equal weightage. 
Each question was in the form of a clinical problem 
with relevant clinical details and representative clinical 
image (two slides), followed by a set of questions pertaining 
to identification of dermatoses, its causation, associations, 
relevant investigations or management issues  (five slides). 
Subsequently, the questions, which were of short answer type 
were projected. They pertained to the “must know” topics 
in dermatology as preordained in the university curriculum. 
The slides were designed to move in an automated manner 
at predetermined, standard intervals and it was not possible 
to navigate back. Phase 1 was completed in 35 minutes

2.	 Phase 2  (OSCE): This consisted of ten clinical stations, 
carrying equal weightage. The question format was kept 
identical to that of CA‑OSCE to ensure comparability; the 
only difference being that instead of clinical images, real 
or simulated patients were used for evaluation. Each station 
was allotted a uniform period of 2  minutes, and students 
were required to physically move between the ten stations. 

One of the stations had a faculty member acting as a 
simulated patient and evaluated the students on the affective 
domain, while another had a commonly used drug or drug 
kit being used, with relevant listed questions. The remaining 
stations had real patients, who had to be examined and then 
the relevant short answer questions answered in a sheet. For 
a batch of forty students, it took approximately 100 minutes 
to complete Phase 2.

Following this, the exiting students were required to fill up an 
anonymous questionnaire seeking their feedback regarding both 
the examination patterns. Faculty members conducting/invigilating 
both the phases were also asked to enter their subjective feedback.

The attendance, as well as the marks in both the examination 
formats were meticulously recorded and statistically analyzed 
using  SPSS  version  20.0. (IBM Corp. Released 2011. IBM 
SPSS Statistics for Windows, Version 20.0. IBM Corp., Armonk, 
NY, USA). The liability and internal consistency of both the 
formats was tested by calculating Cronbach’s alpha coefficient 
using Intercooled  StataV9.0. (StataCorp., 2005., Stata Statistical 
Software: Release 9. StataCorp. LP, College Station, TX, USA).

Results
The batch comprised 156 students. After excluding the students on sick 
leave, those not regularly attending the posting due to supplementary 
examinations and those who did not appear for their final assessment, a 
total of 139 medical students were included in the final analysis.

The mean attendance for the study group  (n  =  139) was 
77% ± 12.0% (range, 23%–98%). The average score of the students 
on CA‑OSCE format was 47.4% ± 19.8% (range, 10%–94%) while 
on OSCE format it was 53.5% ± 18%  (range, 2%–96%). It was 
seen that the students’ scores on both the examination patterns had 
a significant positive correlation, (Spearman’s coefficient = 0.593, 
correlation considered significant at the 0.01 level) [Figure 1].

Spearman’s rank correlation coefficient between attendance 
scores and the assessment score was 0.485 for OSCE and 0.451 
for CA‑OSCE showing that the performance of students in both 
the formats significantly correlated with their attendance as 
well [Table 1 and Figure 2].

Figure  1: Correlation between the two different assessment methods 
(*Spearman’s coefficient = 0.593, correlation being taken significant at the 
0.01 level)
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The students were further divided into two groups based on an attendance 
cut‑off of 75%  (the minimum essential attendance as mandated 
by the Medical Council of India).14 A total of 89 students  (64.1%) 
recorded  >75% attendance  (Group  1); while 50 students  (35.9%) 
recorded <75% attendance (Group 2). The mean scores on OSCE and 
CA‑OSCE of these two student groups are summarized in Table 2. 

It can be seen that the mean assessment scores of Group 1 students 
were higher than those of Group 2 in both the examination formats. 
The Spearman’s Rho for nonparametric data also shows that 
correlation between the scores on CA‑OSCE and OSCE was better 
for the Group 1 students (attending >75% classes) as compared to 
those attending lesser number of classes.

The Cronbach’s alpha coefficient for both the examinations was 
consistently high  [Table  3] thereby proving the validity and 
reliability of both methods of evaluation.

The feedback from students was collected by means of a 
questionnaire [Table  4]. The students graded their responses on a 
3‑point Likert scale (not prevalidated). Majority of the students rated 
OSCE as a better means of evaluation. Out of 139 students, a total 
of 102 students (73.4%) Found it easier to attempt an examination 
by viewing real dermatoses than by viewing clinical images. 
Sixty‑eight students (48.9%) said that the time allotted per question 

was sufficient in OSCE but not in CA-OSCE; however, 26 of 
them (18.7%) were indecisive. On the contrary, though, 97 (69.8%) 
rated CA-OSCE as a systematic (less chaotic) examination pattern 
as compared to OSCE. When asked to choose, 86 (61.9%) students 
chose OSCE to be retained as the mode of assessment in future.

Examiners’ subjective feedback was collected as an open‑ended 
questionnaire. It showed that although both the examination patterns 
covered relevant topics well; CA‑OSCE seemed less chaotic and 
easier to manage. Chances of cheating were negligible. Majority 
of the faculty were in favor of CA‑OSCE as the mode of future 
assessments.

Discussion
In medical education, OSCE has time and again been proven to 
be a valid and reliable assessment method.2‑7 A properly designed 

Figure 2: Correlation between the attendance scores of the students and their 
marks on both the formats

Table 1: Spearman’s rank correlation coefficient between attendance scores and the two different methods of assessment (n=139)

Assessment method Mean assessment score (%) SEM Spearman’s coefficient
CA‑OSCE 47.4 1.683 0.451*
OSCE 53.5 1.525 0.485*
*Correlation taken significant at the 0.01 level  (two‑tailed). CA‑OSCE: Computer assisted objective structured clinical examination, OSCE: Objective structured 
clinical examination, SEM: Standard error of mean

Table 2: Mean scores on CA-OSCE and OSCE for the two student groups (Group 1 with >75% attendance and Group 2 with <75% 
attendance) and their correlation with the attendance scores

Student 
distribution 
(Group wise)

Mean attendance 
score 

(% attendance±SEM)

Range (%) Mean assessment score (% attendance±SEM) with correlation co‑efficient 
for nonparametric data (Spearman’s rho)

CA‑OSCE Spearman’s rho OSCE Spearman’s rho
Group 1 (n=89) 84±12.0 75‑98 52.6±2.1 0.346** 57.5±1.8 0.482**
Group 2 (n=50) 65±12.3 23‑74 38.1±2.4 0.251 46.2±2.6 0.437
**Correlation is significant at the 0.01 level (two‑tailed). CA‑OSCE: Computer assisted objective structured clinical examination, OSCE: Objective structured clinical 
examination, SEM: Standard error of mean

Table 3: Evaluation of the conducted examinations using 
Cronbach’s alpha coefficient of reliability

Student Distribution (Batch wise) OSCE (α†) CA‑OSCE (α)
Batch A (n=36) 0.84* 0.80*
Batch B (n=31) 0.87* 0.76*
Batch C (n=38) 0.84* 0.78*
Batch D (n=35) 0.86* 0.82*
†α refers to Cronbach’s alpha coefficient, *A value between 0.65 and 0.80 or 
even higher reflects high reliability. CA‑OSCE: Computer assisted objective 
structured clinical examination, OSCE: Objective structured clinical examination

Table 4: Students’ subjective feedback: Question‑wise analysis

Which/in which 
exam pattern

OSCE (%) CA‑OSCE (%) Can’t decide (%)

Dermatoses were 
better identifiable?

102 (73.4) 30 (21.6) 7 (3.6)

Was more systematic 
(less chaotic)?

20 (14.4) 97 (69.8) 12 (8.6)

Provided sufficient 
time to answer?

68 (48.9) 45 (32.4) 26 (18.7)

Would you prefer for 
future assessments?

86 (61.9) 33 (23.7) 20 (14.4)

CA‑OSCE: Computer assisted objective structured clinical examination, 
OSCE: Objective structured clinical examination
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OSCE is a great tool to assess students’ knowledge and clinical 
competence.15 It covers all the levels of Miller’s pyramid and hence 
constitutes a valid examination.1 At the same time, the traditional 
multistation OSCE format suffers from shortcomings such as 
excessive requirement of time, resources and workforce.11,12

In recent times, CA‑OSCE has been tried to overcome these 
shortcomings.11‑13  The time required to set up multiple stations 
is saved, and limitations such as patient non‑cooperation and 
observer fatigue are bypassed. Dermatology departments usually 
face shortage of faculty; hence, CA‑OSCE appears to be an 
effective and innovative assessment tool. We had introduced this 
format in our institution 4 years ago and it has been accepted well 
by both students and faculty.11 Our institution had pioneered the 
replacement of traditional, theoretical, essay type questions being 
used previously with CA‑OSCE in the year 2010.11 The change 
was aimed at evaluating the higher cognitive skills of the students 
instead of purely theoretical knowledge. As “assessment drives 
learning,” it was seen that the change in assessment pattern led to 
an improved attendance as well.11 However, it fell short in assessing 
the psychomotor and affective domains. In a subsequent analysis, 

Kaliyadan et  al. found a good correlation between CA‑OSCE 
scores and overall academic performance of the students.12 The big 
question still remains if CA‑OSCE can completely replace the more 
exhaustive OSCE.

From an operational point of view, the study highlights certain basic 
differences in the examination formats. Based on the findings of 
the study, Table 5 summarizes an overall comparative evaluation of 
both the examination patterns.

The results showed that students tended to score slightly better in 
OSCE as compared to CA‑OSCE. This may be attributed to multiple 
factors. The more obvious explanation could be that the students 
were able to identify the dermatoses better in real patients than 
in clinical images. However, on close scrutiny, it was found that 
there could be other factors at work. In an OSCE, they reportedly 
got sufficient time to answer and thus could go back to a previous 
question in case they changed their mind upon seeing further 
questions. Admittedly, there were much better prospects of cheating 
too, because of the relatively chaotic atmosphere. Students tend to 
intermingle and discuss answers in an OSCE setting. Furthermore, 

Table 5: Comparative evaluation of the two exam formats: computer assisted objective structured clinical examination and 
objective structured clinical examination

Parameters assessed CA‑OSCE OSCE
Time considerations (batch of forty students)

Total time required to administer the exam 35 min (fixed time, does not vary with 
number of students)

100 min (proportional to the number of students)

Time required per student 0.875 min per student 2.5 min per student
Logistic requirements

Number of invigilators required One faculty
One resident
One technical/office staff

Two faculty
Three residents
One technical/office staff

Infrastructure required Requires a lecture hall equipped with a 
laptop and a good projection facility

Requires more space as a patient examination area 
(clinical setting) with  up to ten chairs/tables. May require 
screen or separate cubicle for examination of genital area

Software requirement Requires a good image‑bank
Microsoft PowerPoint® program

None

Number of patients required None 8‑9 patients with representative dermatoses
Domains of learning assessed

Cognitive domain (knowledge, 
comprehension, application, analysis, 
synthesis and evaluation)

Assessed effectively Assessed effectively

Psychomotor domain (imitation, control 
and automation)

Cannot be assessed Not assessed in the present study but can be assessed if 
a bedside investigation is asked to be demonstrated

Affective domain (attitude and 
communication skills, interpersonal skills)

Cannot be assessed Assessed effectively

Subjective evaluation
Student’s feedback More systematic

Less chaotic
Negligible chances of cheating

Dermatoses are easily identifiable
Provides sufficient time to answer
Preferred pattern by students
Good acceptance by students

Examiner’s feedback Smooth process with students remaining 
seated at their assigned places
There is no scope for discussion or noise
Negligible chances of cheating
Able to test entire class in one sitting
Uniform instructions need to be issued
The process of awarding scores is totally 
objective, unbiased

Chaotic process with a need to manage students who are 
waiting to enter the stations as well as those who have 
completed the ten stations
They tend to intermingle and discuss answers and this 
needs to be curtailed, requiring additional support staff
Students seemed rushed and stressed
Patients can be noncooperative
Observer’s fatigue
Student scores are awarded in a more subjective manner

CA‑OSCE: Computer assisted objective structured clinical examination, OSCE: Objective Structured Clinical examination
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with OSCE, the subjective bias of the examiner comes into play as 
the examiner could be sympathetic and award better marks. Previous 
studies have proved the validity of CA‑OSCE in dermatology and 
shown a good correlation with the traditional evaluation system and 
overall academic performance of a student.12,13 Our study proved its 
effectiveness in comparison to OSCE as well.

When asked to choose, more number of students overall preferred 
OSCE over CA‑OSCE; however, on individual points, the latter 
had more acceptance among students as well as faculty. Students 
found this system less chaotic and more uniform. All the required 
instructions are given to the whole batch simultaneously, avoiding 
any unnecessary confusion. The system was also less stressful for 
both examiners and examinees. We perceived that time constraints 
bothered many students; hence, in the future CA‑OSCE could 
incorporate time‑out or a timed rest interval after a some questions, 
so that students can go back and make changes in their answers, or 
attempt left out questions if required.13

Our findings also show that in both of these formats, the scores 
directly correlate with the students’ attendance. This implies that the 
students who attend clinics regularly were able to score better in 
both the formats. They were better equipped to identify dermatoses 
and also tackle clinical management‑related issues. Thus, both 
examination patterns reflected high validity, i.e.,  both patterns 
could assess true clinical knowledge. There was a marginally 
better correlation of OSCE scores with attendance as compared 
to CA‑OSCE scores; however, this difference was not statistically 
significant. The assessment scores of both the examination patterns 
were mutually correlated, and it was found that a well‑read, regular 
student performed equally well in both the patterns.

Limitations
An ideal examination format should be able to assess all three domains 
of learning (cognitive, psychomotor and affective). CA‑OSCE has 
limitations as it can assess only cognitive domain  (though more 
objectively than standard written exams). OSCE stations having a 
simulated patient (a faculty member) enabled us to assess affective 
domain; however, psychomotor skill evaluation could still not be 
done as that would require stations asking students to perform a 
bedside test or procedure. Our resources did not permit this, but 
future studies can attempt to include such stations. Furthermore, 
ours was a cross‑sectional study involving a single undergraduate 
batch; future longitudinal studies with multiple batches can throw 
more light on the subject.

Conclusions
OSCE is an effective assessment method in medical education, 
owing to its ability to test all domains of learning  (cognitive, 
psychomotor and affective) simultaneously and objectively. 
However, our study found CA-OSCE to be an equally effective tool 
in assessing dermatology undergraduate trainees, and this could 
be the technique of choice for examiners in the setting of limited 

faculty and limited resources. Further acceptability can be improved 
by small, simple measures such as ensuring good quality images 
and incorporating rest intervals. It would be useful to incorporate 
innovations for assessment of psychomotor and affective domains 
within this system, by designing hybrid formats  (limited station 
OSCE with CA‑OSCE). Further studies with larger sample sizes can 
help in improving the effectiveness of these formats.
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