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ABSTRACT

Background: OSCE is an objective structured clinical examination, though the tool is designed to
increase the objectivity in the examination of the clinical cases, the inter and intra rater variability
of the tool needs to analysed. Aim: To determine the extent of intra and inter-rater variability
in OSCE. Settings and Design: The study was conducted in a medical college and is a cross
sectional study. Materials and Methods: 5 OSCE stations were designed and videos recorded
of the candidates performing the clinical exercise, 9 teachers were selected, three of assistant
professor grade (junior level), three of associate grade (middle level) and three of professor grade
(senior level), all the teachers were shown the videos on day 1 and the scores recorded, the same
videos were shown to the teachers on the second day and the scores recorded, each teacher
graded all the 5 OSCE recordings. Statistical Analysis Used: Student paired t test, One-Way
ANOVA and multiple comparison to Tukey test and Cronbach alpha. Software used for analyses
was SPSS 27.0 version. Results: when the scores were segregated according to level of Assessors
it was observed that there was significant intra-rater variability at senior level, while there is
significant inter-rater variability between junior and mid-level assessors. Conclusion: There is
intra and inter-rater variability observed in OSCE assessment when assessors were segregated in
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groups as per their seniority levels.
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INTRODUCTION

In medical education, Performance Assessment (PA) has been
widely employed Objective Structured Clinical Examination
(OSCE) being an excellent example. An OSCE usually comprises
a circuit of short stations, were candidates are examined on a
one-to-one basis with one or two impartial examiner(s) and
either real or simulatedpatients.! An OSCE is designed to be
objective — all candidates are assessed using the same stations
and marking scheme. In an OSCE, candidates get mark for each
step on the mark scheme which they perform correctly, which
therefore makes the assessment of clinical skills more objective,
rather than subjective.?

MATERIALS AND METHODS

5 OSCE stations were designed and videos recorded of the
candidates performing the clinical exercise, 9 teachers were
selected, three of assistant professor grade (junior level), three
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of associate grade (middle level) and three of professor grade
(senior level), all the teachers were shown the videos on day 1 and
the scores recorded, the same videos were shown to the teachers
on the second day and the scores recorded, each teacher graded
all the 5 OSCE recordings.

Statistical analysis used

Student paired ¢ test, One-Way ANOVA and multiple comparison
to Tukey test and Cronbach alpha. Software used for analyses was
SPSS 27.0 version.

RESULTS

The intra rater and inter-rater variability at day 1 and day 2 is
not statistically significant, but when we compare intra rater
variability between day 1 and 2 we observed statistical significance
difference between the scorings of day 1 and day 2 in the senior
level. When we compare for inter rater variability of day 1 and
day 2 between junior and mid-level it is significant, mid-level and
senior level it is not significant, junior level and senior level it is
not significant. When we compare all the three it is observed to
be significant.

when the scores were segregated according to level of Assessors
it was observed that there was significant intra-rater variability
at senior level, while there is significant inter-rater variability
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between junior and mid-level assessors. Inter-rater reliability is
the degree of agreement among raters. It is a score of how
muchhomogeneity or consensus exists in the ratings given by
various judges. Whereas,intra-rater reliability is a score of the
consistency in ratings given by the same person across multiple
instances.

DISCUSSION

Statistical analysis was done by using descriptive and inferential
statistics using student’s paired ¢ test, one way ANOVA, multiple
comparison: Tukey Test and Cronbach Alpha method of
reliability and software used in the analysis was SPSS 27.0 version
and p<0.05 is considered as level of significance. The purpose of
this study was to evaluate the inter rater and intra rater variability
among the various levels of medical teachers. The focus of the

study examined the consistency in grading between same
examiners on different day and different level.

The method in our study making use of the interrater and
intra-rater variability done on consecutive day and incorporation
of different level of examines has been done for the first time
(Tabless 1-8) (Figures 1-3).

There was no study found doing the intra rater variability study
involving the same examiner on different day which is unique
in this study®'! (Tables 1-8). Although there was no such study
which has made use of the above criteria, we found few studies
related to interrater variability which is compared with. Weaver
et al. showed interrater variability which was found to be similar
in our study when it was compared on different days.'? Mortsiefer
et al. showed inter significant interrater variability among the
clinical vs non clinical which was found to be similar with our

Table 1: Comparison of score at three levels at Day 1-Descriptive Statistics.

Level N Mean Std. Deviation Std. 95% Confidence Interval for Mean Minimum Maximum
Error
Lower Bound Upper Bound
Junior Level 5 17.13 1.44 0.64 15.33 18.92 15.33 19.33
Mid-Level 5 17.13 2.03 0.91 14.60 19.66 14.33 19.00
Senior Level 5 17.00 1.33 0.59 15.34 18.65 15.33 18.67
Total 15 17.08 1.51 0.39 16.25 17.92 14.33 19.33
Table 2: Comparison of score at three levels at Day 1-One way ANOVA.
Source of variation Sum of Squares d, Mean Square F p-value
Between Groups 0.059 2 0.030 0.011 0.989
Within Groups 32.044 12 2.670 NS, p>0.05
Total 32.104 14
Table 3: Comparison of score at three levels at Day 1-Multiple Comparison: Tukey Test.
Level Mean Std. Error p-value 95% Confidence Interval
Difference (I-J)
Lower Bound Upper Bound

Junior Level Mid-Level 0.00 1.03 1.000, NS -2.75 2.75

Senior Level 0.13 1.03 0.991, NS -2.62 2.89
Mid-Level Senior Level 0.13 1.03 0.991, NS -2.62 2.89

Table 4: Comparison of score at three levels at Day 2- Descriptive Statistics.
Level N Mean Std. Deviation Std. 95% Confidence Minimum Maximum
Error Interval for Mean
Lower Upper
Bound Bound
Junior Level 5 17.20 1.65 0.42 16.28 18.11 15.00 20.00
Mid-Level 17.00 1.55 0.40 16.13 17.86 14.00 19.00
Senior Level 18.20 1.26 0.32 17.49 18.90 15.00 20.00
Total 15 17.46 1.56 0.23 16.99 17.93 14.00 20.00
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Table 5: Comparison of score at three levels at Day 2-One way ANOVA.

Source of variation Sum of Squares d, Mean Square F p-value
Between Groups 12.40 2 6.20 2.74 0.076
NS, p>0.05
Within Groups 94.80 42 2.25
Total 107.20 44
Table 6: Comparison of score at three levels at Day 2-Multiple Comparison: Tukey Test.
Level Mean Std. Error p-value 95% Confid ence Interval
Difference (I-J)
Lower Upper Bound
Bound

Junior Level Mid-Level 0.20 0.54 0.929, NS -1.13 1.53

Senior Level -1.00 0.54 0.175, NS -2.33 0.33
Mid-Level Senior Level -1.20 0.54 0.085, NS -2.53 0.13

Table 7: Comparison of score at Day 1 and at Day 2 -Student’s paired t test.
Day 1 Day 2 Mean Difference t-value
Junior Level 17.13+£1.45 17.20£1.65 0.06%0.79 0.32
p=0.75, NS
Mid-Level 17.13£1.95 17+1.55 0.13£1.68 0.30 p=0.76, NS
Senior Level 17+1.73 18.20+1.26 1.20+1.42 3.26
p=0.006, S

Table 8: Inter rater Variability.

Junior vs Mid

Mid vs Senior

Junior vs Senior Junior vs Mid vs

Senior
Cronbach Alpha 0.891 0.202 0.134 0.640
p-value 0.0001, S 0.56, NS 0.63, NS 0.0001, S
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Figure 1: Comparison of score at three levels.

Figure 3: Comparison of score at day 1 and at day 2.
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Figure 2: Comparison of score at three levels at day 2.

study.”® Our study has some similarity with the Faherty et al.
where they have obtained less variability when the examiners are
paired as compared to the individual examiner."

CONCLUSION

There is intra and inter-rater variability observed in OSCE
assessment when assessors were segregated in groups as per their
senioritylevels. This knowledge can be used for further application
in the medical curriculum for the non-biased assessment of the
students.
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SUMMARY

The purpose of conducting and undertaking this study was to
truly assess and analyse the implication of the assessment of the
students through the different teachers and how they interpret
the performance of the students under different time.
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