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ABSTRACT

Introduction: There are several evaluations to assess the medical students finishing
the courses. Examinations could be multiple-choice questions that tend to evaluate
the memorization rather than analytical ability. Another is oral examination tests that
evaluate the ability in analysing the specific cases. However, though the oral examination
assesses by two examiners, still the subjectivity of the examiner cannot be ignored. This
study aims to provide insight on the correlation between test scores of multiple choice
question and oral examination in the medical undergraduate program. Methods: The
cross sectional study included test scores from first to fourth year medical undergraduate
students at Faculty of Medicine, Padjadjaran University. Scores were collected from
the Multiple Disciplinary Examination (MDE), a summative multiple choice exam; and
Student’s Objective Oral Case Analysis (SOOCA), a summative case analysis oral exam.
Test scores analysed were initial scores prior to remedial. Spearman’s correlation test
was used to analyse correlation between scores. Results: A total of 1031 corresponding
sets of MDE and SOOCA test scores were collected. Spearman test showed a positive
and significant correlation between MDE and SOOCA scores of all study courses
throughout the year. The strongest correlation was found in the sixth semester within
the Gastrointestinal System and Genitourinary System Block (rs=0.571 (p< 0.01). The
weakest correlation was found in the first semester within the Fundamental Basic Science
Il Block (rs=0.197 (p< 0.01)). Conclusion: There is a positive correlation between test
scores from multiple-choice question examinations and oral examination scores. Both
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INTRODUCTION

The medical education process ends with
some form of assessment or examination.
The students’ assessment serves multiple

the
students

institution
The
assessment could determine whether the

purposes  for lecturer,

and for the themselves.
learning objectives set a priori are met:
help of student learning, judging the
students’ competency, development and
evaluation of teaching programs, evaluating
of the learning process and predicting

the performance in the future.! Several
common methods used to examine the
output of medical education are multiple
choice question (MCQ), short modified
essay writing, oral or viva examination and
Objective Structure Clinical Examination
(OSCE).>* MCQ is useful to assess large
amounts of knowledge in a relatively
short time. It is reliable, objective and
possible to score by computer, minimizing

human error.'” However, it only focuses
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on information recall and comprehensive ability, with
little consideration to higher cognitive function of
studying.”” Another means of evaluation is the oral
examination. This evaluation aims to assess student’s
ability to deduce, solve problems,
effectively and explore reasoning in approaching clinical
problems or called as problem-based learning.>*!
However, oral examinations are prone to subjectivity,
such as imperfect validity process, high variability in

communicate

each examiner, inconsistencies in inter-rater reliability
and lack standardization of questions.! A constant
problem in the assessment of medical undergraduate
students is adjusting between the aim of evaluation with
the existing method, where one method might be highly
quantitative whereas the other is the opposite.*'"'* The
MCQ and oral examination have different parameters,
strength and weaknesses. Thus, the results or scores
between the two tests might not correlate even though
they are complementary to each other. So far, however,
there is little published data investigating this problem,
especially in Indonesia. Therefore, this study aims
to provide insight on the correlation between MCQ
examination and oral examination scores within the
medical undergraduate program.

MATERIALS AND METHODS
Data collection

The study is observational and analytical, using a
approach. The study population
includes examination scores from the undergraduate
program, Faculty of Medicine, Padjadjaran University.
Padjadjaran University is the pioneer of problem-based
learning system for medical undergraduate education
in Indonesia, with an average of 283 medical students
each batch. The scotes collected are from the MDE, a
summative assessment in the form of a multiple choice
question; and SOOCA, a summative assessment in the

cross sectional

form of an oral examination that uses case analysis
study.

The medical undergraduate program implements a block
system curriculum consisting of the Fundamental Basic
Science System (FBS) block I — IV and the Biomedical
Program (BMP) blocks (courses listed in Table 1). As
means of assessment, MDE and SOOCA examinations
are held eight times, twice in the first semester then once
at the end of semester 2 — 7.

The MDE and SOOCA scores collected are from first
to fourth year undergraduate medical students, a total
of 1031sets of MDE and SOOCA scores, during the
academic year 2015/2016. Primary inclusions were
MDE scores prior to remedial exam (if any) and

SOOCA scores. Incomplete scores were excluded
from the data. Data was retrieved from the Faculty of
Medicine Evaluation Library in the form of Microsoft
excel files in April-May 2017.

Data analysis

Variables were tested for normality of distribution using
Kolmogorov-Smirnov’s test. However, as data were
not normally distributed, Spearman’s correlation test
was used. Mean score of MDE and SOOCA for each
block was calculated and correlation test was conducted
to analyse the relation between MDE scores with its
corresponding SOOCA scores. Data management and
analysis were performed using SPSS 23.0 for Macintosh
Operating System (MacOs).

RESULTS

A total of 1,031 students’ corresponding sets of MDE
and SOOCA scores were collected from the population.
This comprises of 272 students’ corresponding MDE
and SOOCA scores are from the first year I, 213 from
the second year 11, 283 from the third year and 263 from
the fourth year. From the first year, 270 in FBS I-1V and
263 in RPS I-1I met the inclusion and exclusion criteria.
From the second year, 212 in EMS-NBSS and 211 in
DMS-HIS met the inclusion and exclusion criteria.
From the third year, 280 in both CVS-RS and GIS-
GUS met the inclusion and exclusion critetia. From the
fourth year, all 263 in TM-FM met the inclusion and
exclusion criteria.

Analysis of data distribution using Kolmogorov-
Smirnov test showed that variables were not normally
distributed. Here we showed the data variation from
minimum to maximum; the lower (Q1) and upper (Q3)
quartile; the range of the variation (interquartile range
or IQR); and the median scores of MDE and SOOCA
examination per System/Block (Figure 1 and 2).

We found that in the first year, the median MDE scores
were lower than SOOCA scores while the range of
SOOCA score is wider than MDE (Figure 2). This
might be due to the different factors affecting each test.
In the second year, the median MDE scores is lower
than SOOCA scores and the range of SOOCA scores
is wider than MDE, however the gap between minimum
and maximum scores is smaller than the first year. This
might suggest a possible change in student’s capacity,
examiner, or level of course difficulty of the block itself.
There is no major change from the second year to
the third year (Figure 2B and 2C). Also the difference
in range between MDE and SOOCA scores in the
fourth year is the smallest compared to previous yeats,
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Figure 1: The variation of Data scores.
Displays the full range of variation from minimum to maxi-
mum, the lower (Q1) and upper (Q3) quartile, the range of the
variation (interquartile range or IQR) and the median.
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indicating a lower variation in SOOCA scores (Figure
2D). The Median of MDE scores relatively increases
from the first year to fourth year, indicating a general
improvement in MDE scores.

Further statistical analysis using Spearman’s correlation
test shows a positive and significant correlation between
corresponding MDE  scores and SOOCA scores
from all system blocks (Table 2). The strength of the
correlation, however, varies based on year and system
block. The correlation progressively increases from the
first to the third year with a slight decrease in the EMS
block (r= 0.32, p< 0.01). Afterwards, the correlation
progressively decreases from the third to the fourth
year, from GIS-GUS block (r= 0.57, p< 0.01), TM
block (r= 0.39, p< 0.01) and FM block (r= 0.31, p<
0.01). The strongest correlations are found in the third
year between MDE GIS scores and MDE GUS scores
with SOOCA GIS and GUS scores (r = 0.57, p< 0.01.
The weakest correlation was in the first year between

100, 00
90,00
£0,00
70,00
60,00
S0.00
40,00
30.00
20,00
10,00

0,00

Score

&
£ 5
& =7
N P
FFFS

Cé“r

Examination per System/Block

S & o ©
e o"‘xoﬁ‘* »Ea"\\
A

BN

€

100,00
20,00
&0,00
70,00
60,00
50,00
40,00
30,00
20.00
10,00

0,00

Score

A S
S
+ ¥
(‘,
Examination per
SystemvBlock

Figure 2: Box plots of all MDE and SOOCA scores.

The scores within the academic year 2015/2016 showing full range of variation from minimum to maxi-
mum, the lower (Q1) and upper (Q3) quartile, the range of the variation (interquartile range or IQR) and
the median. For the purpose of comparison, we divided the box plots per year; year | (A), year Il (B), year
11l (C) and year IV (D).
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Table 1: Courses in Faculty of Medicine, Padjadjaran University in the Academic Year 2015/2016.

Year | (2015) Year Il (2014) Year Il (2013) Year IV

Semester 1 2 3 4 5 6 7
FBS |

RPS | EMS DMS CVS GIS ™
FBS Il

System/Block RPS I NBSS HIS RS GUS FM
FBS Il
FBS IV

FBS: Fundamental Basic Science System; BMP: Biomedical Program; SPSS: Statistical Package for the Social Sciences; RPS: Reproductive System; EMS:
Endocrine and Metabolism System; NBSS: Neuro-behavior and Special Sense System; DMS: Dermato-musculo-skeletal System; HIS: Hemato-Immunology
System; CVS: Cardio-vascular System; RS: Respiratory System; GIS: Gastro-intestinal System; GUS: Genito-urinary System; TM: Tropical Medicine; FM: Family

Medicine.

Table 2: Correlation coefficients of MDE score with SOOCA score in The Academic Year 2015/2016.

SOOCA

FBS I-lI FBS lli-IV RPS I-lI

MDE

EMS-NBSS

DMS-HIS CVS-RS GIS-GUS TM5-FM

FBS | 0.21*

FBS Il 0.20

FBS Il 0.44~

FBS IV 0.44*

RPS | 0.43*

RPS I 0.44~

EMS

0.32*

NBSS

0.33*

DMS

0.41*

HIS

0.44*

Cvs

0.52*¢

RS

0.54*

GIS

0.57*

GUS

0.57*

™

0.39*

FM

0.31%

*Correlation is significant at p<o.o1

MDE FBS 1I scores with SOOCA FBS I-1I scores (r,=
0.20, p< 0.01).

DISCUSSION

Medical undergraduate study in Indonesia has gone
through significant changes with the introduction of the
problem-based learning system. Padjadjaran University has
pioneered the implementation this system in 2001 and
was the first to add structured oral examination as means
of assessment in medical undergraduate education.
Prior to oral exams, the multiple choice-based exams
were the only tool to assess comprehension. This study

sets out with the aim to identify correlation between

568

the MCQ and oral examination used to assess medical
undergraduate study.

The MCQ and oral examination are distinct methods
with different parameters. The MCQ is shown to be
a reliable and reproducible test. Wass ¢ a/ in 2001
reported the reliability of a 4-hr long MCQ paper to be
>0.90, exceeding the requirements for a reliable test.”
As for structured oral examinations, Val Waas e/ 4.
describes that reliabilities can be achieved appropriate
to high stakes examinations if sufficient resources are
available."” Interestingly, despite the difference in the
studies of reliability and other components between
MCQ and oral examination, our study found a positive

correlation between MDE and SOOCA scores
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throughout study course and year. This telationship
may partly be due to SOOCA examination achieving
reliabilities appropriate with MDE, therefore showing a
significant positive correlation.

The strength of oral examination is the ability to test
aspects of clinical competence that cannot be assessed
by MCQs, therefore commonly used to complement
MCQs or other papet-based tests.'*'* The mainlimitation
of traditional oral examination is the lack of examiner
standardization, resultingin low reliability between scores
and poor equality of scores between examiners, leading
to possible unfair results.*'"'"'® The study, however,
suggests that these concerns can be compensated by
the reasonable reliability of oral examination that is
standardized, structured and conducted with a specially
chosen set of examiners.'>""*" This study also shows
variations in the strength of correlation from years and
course blocks. The weakest correlation between MDE
and SOOCA scores was found in the first semester
and the highest in the sixth semester. Furthermore,
the gap between median scores between MDE and
SOOCA scores were highest in the first semester and
progressively narrows in the following semesters. This
suggests possible factors influencing results, which
may be due to the examiner, the tests and the students’
communication skills."**" A prominent reason for gaps
between MDE and SOOCA scores may be language
barrier. The majority of medical students in Padjadjaran
University are Indonesians, with the exception of a few
Malaysians in third and fourth year, with English as their
second language. The MDE questions are completely
compiled in English, using vignette questions as the
main form of evaluation, while in SOOCA students
deliver their examinations in Indonesian or their most
confident language (in English for Malaysian students).
First year students are given the time to adapt with
academic English. Undergraduate program conducts
Test of English as a Foreign Language (TOEFL) for
first year students, with the requirement that every
student must achieve a minimal score of 550 by the
end of their first year in order to pass to the second
year. Therefore students progressively increase their
proficiency in English. As shown in this study, the trend
of median scores of MDE examination increases from
first to fourth year.

The highest correlation was found in the sixth semester.
In addition to increase proficiency in students’ English
capacity, there may be improvement of communication
skills and the variation in the level of difficulty of the
system itself. The correlations in the fourth year are
not as strong as the third year, but the difference in the

median of MDE and SOOCA scores is not as wide as
other years.

Limitation of this study includes the cross-sectional
approach that may not portray the progressive nature of
each subject’s score. Despite the ease of analysis of the
MDE and SOOCA scores, this study has not included
factors that might influence the MDE and SOOCA
scores, such as different examiner in SOOCA and the
student’s English as a second or foreign language in
MDE.

For further studies, correlation between MDE scores
and SOOCA scores of the same individual should be
followed up from year one or semester to another in
order to analyse if the individual themselves has an
influence on the difference of correlation between
systems or blocks. It is also interesting to analyse the
correlation between MDE scores with the student’s
TOEFL scores; since MDE is an examination in English
done by students using English as a foreign or second
language, resulting language barrier that might affects
MDE scores, thus affecting the correlation between
MDE and SOOCA scores.

CONCLUSION

Our findings demonstrated that there is a positive
correlation between test scores from multiple choice
question examinations and oral examination scores.
Both tests complement each other in evaluating medical
undergraduate education.
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PICTORIAL ABSTRACT

Examination as means to evaluate medical students completing the courses
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SUMMARY

Multiple choice question (MCQ) and oral examination
are generally used to evaluate the output of medical
education. The MCQ and oral examination have
different parameters, strength and weaknesses. Thus,
the results or scores between the two tests might
not correlate even though they are complementary
to each other. This study aims to provide insight on
the correlation between MCQ examination and oral
examination scores within the medical undergraduate
program. Scores were collected from the Multiple
Disciplinary Examination (MDE), a summative
multiple choice exam; and Student’s Objective Oral
Case Analysis (SOOCA), a summative case analysis
oral exam. Spearman’s correlation test was used
to analyse correlation between the scores. Despite
the difference in the studies of reliability and other
components between MCQ and oral examination, our
study found a positive correlation between MDE and
SOOCA scores throughout study course and year.
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