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Introduction: A new curriculum for undergraduate medical
education has been introduced for all universities in
Bangladesh since 2002. It is expected that this new
curriculum will improve the qualitative level of medical
education. According to this curriculum the assessment
system for the students has also been modified. This new
scheme gives more emphasis on certain evaluation procedures
in written examination to be customized. For example, short
essay questions (SEQ) are preferred to long descriptive and
short answer questions (SAQ).  Questions should be specific-
answer oriented and targeted towards assessing the level of
cognitive domain of the examinees. No study has been carried
out about the state of orientation and implementation of the
new curriculum in Bangladesh.   

Material and Methods: This study analyzed all new and old
curriculum based written questions of the assessment
examinations (except MCQ) for undergraduate Physiology
course from 2001 to 2006, under 4 different universities in
Bangladesh. In total 63 physiology question papers were
included for evaluation. Data was statistically analyzed by
“mean of percentage with SD”, “Student’s t-test” and “One
way ANOVA”, using SPSS software. 

Results and Discussion: The analysis indicates that there are
significant improvement in type of questions (SEQ, SAQ and
combined) and language (specific vs. non specific) field.
However improvement in the fields of level of cognitive
domain addressed (Recall, Understanding, Application,
Combined – according to Bloom’s taxonomy of educational
objectives) was statistically insignificant.

From this analysis it is indicated that, to get the desired
benefits from the new curriculum for undergraduate medical
education, proper orientation and implementation of the
educators and evaluators are imperative.
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Introduction: Multiple Choice Questions (MCQs), whether
in the format of “true/false” or “one best answer” are expressly
designed to mainly assess knowledge. They have the
advantage of sampling broad domains of knowledge efficiently
and reliably (Norman, 1995). MCQ design is a complex and
time-consuming process in a multidisciplinary integrated
curriculum. Having constructed and assessed a test, a teacher
needs a method of determining which items are valid for
future use, which are to be modified and which are to be
eliminated. Item analysis is the process of collecting,
summarizing and using information from students’ responses
to assess the quality of test items (Nitko, 2001). The present
study is designed to analyze the quality of type A “one best
answer” MCQs of summative assessments of the Foundation 1
course of International Medical University (IMU) for
consecutive six cohorts by identifying levels of item difficulty
index and item discrimination index values in those tests and
to find out relationship, if any, between those levels.

Materials and Methods: The summative examinations in the
Foundation I course included one-best-answer MCQs,
true/false MCQs, short-answer-questions (SAQ) and
objective structured practical examinations on Anatomy,
P h y s i o l o g y, Biochemistry, Genetics, Statistics and
Behavioural Sciences. Five one-best-answer type A MCQ
items from each summative examinations from the M2-03 to
M2-05 cohorts and 20 similar items from summative
examination of the M1-06 cohort were selected for this study.
The marks awarded to the students for each item was
recorded. A correct response was awarded two marks and an
incorrect response was awarded 0 marks. The item difficulty
index (P) was calculated as the percentage of the total number
of correct responses (R) to the total number of responses (T).
Although there are various ways of calculating the item
discrimination index, we used the simplified technique of
Classical Test (CT) Theory used in the KPLI teaching module
on testing and evaluation formulated by the Te c h n i c a l
Teachers Training College Kuala Lumpur and also used by Si-
Mui Sim and Raja Isaiah, (2006) in item analysis of year II
Para-clinical MCQ tests in Faculty of Medicine, University of
Malaya, Kuala Lumpur. This method of calculating item
discrimination index (D) involves finding out the difference
between the percentage of students in upper group (UG) i.e.
the top 27% scorers, who obtained the correct response and
the percentage of those in the lower group (LG) i.e. the
bottom 27% scorers, who obtained the correct response
( K e l l e y, 1939). The items repeated in the summative
examinations of separate cohorts were also identified and
their difficulty and discrimination levels were compared.

Results and Discussion: Out of the 11 summative tests held
from 2003 to 2006 in Foundation I, the mean difficulty index
of nine tests were found in the range between 68% and 80%
and the remaining two tests had mean difficulty index more
than 80%(easy).

The items were categorised in their discrimination indices
based on Ebel (1972) guidelines on CT item indices. As a
rule-of thumb, any item discrimination index of 0.2 or higher
is acceptable (Brown, 1983; Crocker and Algina, 1986).
Among the seventy items analyzed, forty-nine (70%) were
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found with index level of 0.2 or higher and were able to
discriminate good and weak students. Lin et al., (1999) in
item analysis of registered nurse licensure examination in
Taiwan held in 1996 found that 23 out of 80 (29%) MCQ
items on Basic Medical Sciences had discrimination indices
less than 0.2. Our study found 27% of the items with poor
discrimination index (0-0.19) and only two items with
negative discrimination index. The items with poor
discrimination index should be revised and those with
negative discrimination index should not be used.

While analyzing difficulty levels of items with good
discrimination index (0.3 or higher), this study found that
77.5% of these items had 30%-80% difficulty level, 20% were
easy (P>80%) and the rest (2.5%) were difficult items
(P<30%). This finding is similar to that found by Si-Mui Sim
and Raja Isaiah (2006) on a study in University of Malaya,
Faculty of Medicine where discrimination power increased
with level of difficulty of the items and began to decline with
increase in difficulty (P<25%).

Out of the eight test items repeated in separate cohorts, two
items were easy (P>88%) and poor in discrimination index,
hence need revision. The other six items showed uniformity
in the levels of difficulty (P 62% to 87%) and discrimination
index (D 0.2 to 0.7).
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Introduction
Assessments play an important role in education. It drives
students learning and gives an indication of the stability of the
curriculum. The assessments should be aimed at
discriminating the high achievers and low achievers. This
helps in selecting those who require close counseling. Too
frequent assessments will be harmful as it will make the
learners memorize, thus creating surface learners rather than
deep learners.  

The undergraduate course of nursing at International Medical
University is a 4-year full time programme comprising of 8
semesters. It was started in September 2005 and presently has
two batches that have completed the semester 1 examination.

Semester 1 consists of modules on basic medical sciences,
introduction to nursing, communication and holistic nursing.
During the semester, students undergo a training in
information technology. Semester spans for 18 weeks of which
the first 12 weeks will be formal class room teaching/learning
followed by a 6 weeks of clinical training. 

The assessment consists of different formats. In basic medical
sciences there are two written in course assessments (Class
test 1 & II), prior to the end of semester assessment. For
i n t r oduction to nursing module there is one in course
assessment and an assignment. For communication module
and holistic nursing module there is one written assignment
conducted within the semester and a clinical assessment
during the clinical posting. In end of semester assessment, all
the modules are assessed separately by written examination.

The written examination consists of best answer questions
(BAQ), extended matching questions (EMQ) and short
answer questions (SAQ).

Objective
The objective of this study is to analyse the validity and
consistency of the written examinations as an assessment tool
and to evaluate the student performance at such assessments.

Materials and Methods
Since the module on basic medical sciences consists of two in-
course assessments and an end-of- semester assessment,
comprising of a written component the marks of this module
were used in the study. The marks of the individual students
at all three assessment during semester 1 were analysed using
standard SPSS package. 

Results and Discussion
The sample consisted of 32 students. Scores of three
assessments (Class Test 1, Class Test II and end-of -Semester
examination) were used in gauging the association between
the class tests and the semester examination. The results
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showed that the average scores for all three assessments were
close to 74%. However the class test II registered a lower
minimum score compared with class test 1 and semester exam.
The coefficients of variation showed that the scores of class
tests (17.7&18.06) were greater than the scores of the
semester examination (8.78) indicating the higher
consistency of the class tests.

A higher percentage of students got less than 65 marks for the
class tests (18.7& 25.0) compared to end of semester
examination (9.4). The difficulty index showed that the class
tests were easier than the end-of-semester examination.
However, the discriminative index showed that all the three
tests were deficient in the desirable discriminative properties. 

The correlation analysis showed a strong positive correlation
between the class test 1 and class test II scores. However there
was no linear relationship between the scores of the class tests
and the end- of-semester examinations.

This study shows that the student performance varied at
different assessments in spite of the format of the examination
being the same. Their performance was not related to the
difficulty level of the examination. None of the examinations
were powerful enough to discriminate the high achievers from
the low achievers even though the consistency of the class
tests was higher than that of the end-of- semester
examination. Students’ perceptions on different assessments
and their learning style may be contributing to these variable
results. The questions of same quality and standard should be
used in class tests and end of semester examinations, as a
measure of strengthening the validity of assessments. 
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I n t r o d u c t i o n : The IMU clinical year students undergo
two major clinical examinations, one at the end of
semester 7 (31/2 year) and the other is at the end of semester 9
( 41 / 2 year). These examinations are 1 year apart. The
components of both the examinations include written theory
paper and clinical exam (OSCEs). Based on the external
examiners reports over the past two years (2005/2006),1 there
were some concerns as to whether the performance of the
students in semester 9 is actually better than semester 7 in all
the component examined after one additional year of
training. In order to address the concerns raised it is crucial to
evaluate the performance of the same cohort of students in
both these semesters.

O b j e c t i v e : The aim of this study was to compare the
performance of the same cohort of students sitting for the end
of semester 7 examination and again at the end of semester 9
examinations. This was a prospective comparison study for
the period of 1 year.

Materials and methods: A total of 57 students sat for the end
of semester 7 examinations in February 2006. All these
57 students passed the semester 7 examinations and proceeded
to complete training throughout semester 8 and 9. In February
2007 this same cohort of students sat for the end of semester
9 examinations. The overall mean score of both semester 7
and 9 were obtained and compared. The individual
component of the final marks in semester 9 which comprises
the continuous assessment marks, the theory paper and the
clinical OSCE were also compared with the marks they
obtained for each component in semester 7. Paired t-test was
used to calculate statistical significance difference.

Results: The overall mean score of the end of semester 7 was
62.01 ± 4.05 and the mean score for semester 9 examination
was 63.08 ± 6.00  The difference of score was statistically
significant. (p= 0.016, 95% CI: 1.95- 2.08).  The mean score
for in-course assessment in semester 7 was 60.62 ± 2.86 and in
semester 9 it was 61.78 ± 4.90. The difference was also
significant. (p=0.018, 95% CI: -2.11-0.21). The mean score
for the written theory paper was 61.35 ± 6.53 in semester 7
but it was 59.14 ± 6.19 in semester 9 ( p=0.001, 95% CI:
1.048-3.372). The mean score for clinical OSCE in semester
7 was 64.49 ± 5.31 and it was 67.00 ± 7.71 in semester 9.
This difference was highly significant. (p=0.003, 95% CI:
4.13-8.84).

Discussion: The overall marks for semester 9 examination
were significantly higher than semester 7 examination.
The only component in which the students performed better
in semester 7 was the theory paper. The possible reason for
this was the format of theory paper in semester 9 and semester
7 was different. The semester 9 theory papers was a modified
essay question (MEQ) which involved more clinical
reasoning as compared to the semester 7 short answer question
(SAQ).2,3 Both the in-course assessment and clinical OSCE
showed significant improvement in scores from semester 7 to
semester 9. The additional year of clinical training apparently
improves students’ clinical reasoning, knowledge and clinical
competency.

Limitations:
The study is largely based on end of semester evaluation and
the theory component in both semesters is not directly
comparable. Case mix in the OSCEs was not identical
between the semesters. There was more emphasis on clinical
management in semester 9.

Conclusion: This study demonstrates that students performed
better at the end of semester 9 examinations compared to
semester 7. These findings are encouraging as it alludes to the
additional one year of clinical training impacting positively
on student’s knowledge and clinical skills.

Key words: Semester, examination, comparison, performance,
clinical
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Introduction: Established 15 years ago, the International
Medical University (IMU) runs an innovative PBL (and
therefore integrated) curriculum with the peculiarity of
partnership with (currently) 26 partner medical schools
(PMS) spread over the globe.  After a 2.5 year training in the
phase I component of the curriculum (akin to the traditional
pre-clinical years, but with substantial clinical component),
our students proceed to what traditionally is the clinical years
with the choice to transfer to any one of our PMS from where
they graduate. The Deans of the various PMS, therefore, have
a stake in the quality of the phase I students and require a
clinical skills preparedness assessment of these students who
transfer into various stages of the various PMS curricula.

M e t h o d s : We therefore, evaluated student and teacher
(supervisor) rating of history taking, physical examination,
communication skills, English proficiency, medical
knowledge, conduct / professionalism, and student overall
performance. A four-point Likert scale questionnaire was
administered (by mail) to two cohorts of students- M1/03,
M2/03 (first and second intakes of year 2003 now in PMS)
and C1/06 and C2/06 (corresponding cohorts in the local
phase II programme).  The paired t-test was used for
comparing supervisor’s with students’ rating while the Kruskal
Wallis test was used for assessing inter-cohort differences.
Significant difference was pegged at p ≤ 0.05. 

R e s u l t s : Supervisors’ rating of M1/03 students was
significantly higher for communication, and conduct/
professionalism skills, but lesser than student rating for
physical examination skills.  Ratings for all the other
competencies were essentially the same.  Supervisors and
students agree that 20% or more students have problems
(major / minor) with history-taking and communication
skills.  Students, but not supervisors perceive same magnitude
of problems with English proficiency, medical knowledge and
overall performance.

Supervisors for M2/03 cohort and the students agree in their
assessment for all the competencies except for
communication, and conduct/professionalism skills in which

the students rated themselves significantly lower.  Supervisors
and students concur in rating ≥20% of students as having
problems with communications skills and English proficiency
in addition to a similar rating by students for history-taking
and medical knowledge.

Data for the C1/06 and C2/06 cohorts revealed differences
between supervisor and student self-assessment for all the
criteria (C2/06) except (C1/06) conduct / professionalism.
Supervisors and students (C1/06 and C2/06) concur that ≥
20% of students have problem with physical examination
(C1/06 and C2/06) and medical knowledge (C1/06). In
addition ≥ 20% students (C1/06 and C2/06) perceive
problems with all the competencies (C2/06) except (C1/06)
conduct /professionalism.

D i s c u s s i o n : Overall, our data show a tendency for our
students (both PMS and local) to underestimate themselves
(relative to the supervisors).  For all criteria in which student
assessment differed significantly from those of supervisors,
students’ average rating were lower than those of the
supervisors, except for the physical examination rating for
cohort M1/03.  Focusing on the supervisor rating, and using
our 20% cut-off mark, our data indicate that communication
skills is the least performing criterion with ≥ 20% of students
having problems in either M1/03 or M2/03 cohort. The
M2/03 cohort also recorded 23% problem cases with English
proficiency- the language of communication in the PMS.
Neither the C1/06 nor the C2/06 recorded significant
problems with communication skills as these are largely local
students interacting with the local population.  Cultural
shock / differences may explain the consistent poor rating in
communication skills of the PMS cohorts.  Problems with
medical knowledge also featured with M1/03 and C1/06
cohorts, indicating a need for more attention on this and
communication skills.

C o n c l u s i o n s : On the whole, the percentage frequency
distribution curve for each of the cohort is skewed to the left
meaning that a very big majority of the students in each
cohort fall within satisfactory or highly satisfactory grading.
This is as to be expected and is an indicator that while there
is a need to put effort into improving IMU students’ English
communication skills in particular and other aspects of
Clinical skills in general, the situation is not critical.  In
addition, the sample size of this study is small for strong
conclusions.
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I n t r o d u c t i o n : The Objective Structured Clinical
Examination (OSCE) is now a gold standard the world over as
a tool to evaluate the clinical competency of medical and
pharmacy undergraduate students [1-4]. OSCE has been rated
as the most reliable and valid tool of assessing clinical
competency [5-7]. However, it has not been used extensively
in pharmacy education due to high costs and difficulties
associated with developing and implementing this vital
assessment method [7,8]. The Kulliyyah of Pharmacy,
International Islamic University Malaysia (IIUM) has taken a
pioneering role during the 2005/06 academic session by
applying OSCE among the fourth (final) year students of the
Clinical Pharmacy III course. A survey was conducted to
assess students’ perception, acceptance and explore the
strengths and weaknesses of the new tool.

Methods: A group of faculty members developed a blueprint
to serve as a guideline for designing and running an OSCE.
The examination was performed in two concurrent sessions
for two groups consisting of 21 students each. A session
comprised of 7 stations (including 2 stations provided for
rest). Students were given 15 minutes at each station and
assessed through a structured, standardized, and validated
marking scheme. A validated questionnaire with 49 items,
modified from a study by Pierre et al., [3] was administered
immediately after all students completed the examination.
The questionnaire comprised of demographic data of the
respondents and questions to evaluate the nature,
organization, content, and structure of the examination;
quality of performance of the examination; perception of
OSCE validity and reliability; and rating of OSCE in relation
to other assessment methods using a 5-point Likert scale.
Open-ended follow-up questions were also included to
generate qualitative data. 

Results and Discussion: Of 42 students, 41 returned the
questionnaire (response rate 97.6%). Over 80% of the
students found OSCE to be helpful in highlighting areas of
weaknesses in their clinical competencies. 78% agreed that
OSCE was comprehensive, whereas 66% believed that it was
fair. However, about 12% noted that they were not fully aware
of the level of information needed to accomplish the tasks.
About 46% felt that the 15 minutes allocated per station was
inadequate. About half of the students raised concern that
personality/ethnicity/gender as well as inter-patient and inter-

assessor’s variability were potential sources of bias which could
affect their scores. However, an overwhelming proportion of
the students (90.2%) admitted that the OSCE provided a
useful and practical learning experience, which is consistent
with similar studies reported elsewhere [1, 3]. From thematic
standpoint, many students felt that OSCE is an anxiety-
producing examination and should be introduced earlier into
the curriculum. This survey highlighted the strengths and
weaknesses in the development and implementation of OSCE
in the IIUM’s pharmacy curriculum for future improvements. 
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I n t r o d u c t i o n : The University of Colombo, Faculty of
Medicine (UCFM) introduced a Behavioural Sciences Stream
(BSS) into its new curriculum and up to now 5 batches have
graduated. This study was done to identify the graduates’
perception of the BSS and the impact of BSS inputs for
professional practice. The initial results of the study, covering
graduates working in the Colombo Group of Hospitals are
presented here.   

Material and Methods: A descriptive study was done among
graduates using a self-administered questionnaire. Graduates
were asked on usefulness and ability to apply the principles
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adequately in 12 content areas done through the BSS
curriculum during professional practice. They were also asked
about their perceptions of teaching learning methods and
assessments used in the BSS and overall perception,
satisfaction and suggestions for the BSS. Descriptive statistics
were used for analysis and non paired t test was used for
comparison between mean scores.  

Results: Out of 115 questionnaires distributed, 91(71%)
graduates responded. 55.6% were males; 80.4 % were House
officers (HO) 16.3 % post intern Medical Officers (PMO) and
3.3% registrars. Mean time after graduation was 14 months for
HOs, 26 months for PMO and 37 months for registrars.

The mean score of usefulness of inputs (table 1) was more
than 3.5 in a rating scale of 0-5 for obtaining consent (4.0)
building rapport with patients (4.0), maintaining
confidentiality (3.8), breaking bad news (3.8), providing
information (4.0), communicating with the terminally ill
(3.8) and changing unhealthy behaviours of patients (3.6).
The mean scores for usefulness was less than 3 for handling a
crisis (2.7), coping with work stress (2.8) and preparing a
scientific communication (2.9).

The mean scores for ability to apply principles adequately
were more than 3.5 for obtaining consent(3.9), building
rapport with patients(3.9), breaking bad news(3.6) and
providing information(3.7), 

Statistically significant difference between the mean scores of
usefulness of inputs and the ability to apply the principles was
found for maintaining confidentiality (P =0.03)
communicating with the terminally ill (P =0.001) and
changing unhealthy behaviours of patients (P<0.001). 

The method of teaching which had the highest mean score
was student seminars/presentations (3.7) followed by lectures
(3.5), role play(3.3) and small group discussions(3.0).

Perception regarding BSS was relevant in 33.7%, useful in
50% and a waste of time in 9.8 % when the graduates were
students and after starting work as doctors, the perception was
relevant in 22.8%; useful in 61.4%, important in 9.6% and a
waste of time in 5.9%. The perceptions changed for the better
from waste of time or relevant to useful or important in 35.9%
of graduates.

The mean score of satisfaction about BSS curriculum was, for
content areas covered (3.4), organization of BSS (3.2),
teaching and learning methods (3.3), assessments (2.9) and
adequacy of time spent on BSS activities (4) on a rating scale
of 0-5. Suggestions included teaching, learning and
assessments to be integrated to clinical setting and using
m e t h ods such as Objectively Structured Clinical
Examinations (OSCE) for assessments. 

Discussion: Most UCFM graduates perceived BSS as relevant
or useful and perceptions changed for better after graduating.
The identified specific areas were perceived as useful and they
were able to apply the principles in most areas adequately
during their professional practice.  The significant differences
noted in mean scores of usefulness and ability apply to
principles in maintaining confidentiality and communicating
with the terminally ill could be due to cultural reasons while

difference in changing behaviour could be due to inadequate
contact with patients after discharge in a tertiary care setting.
Integrating BSS teaching and particularly assessments to
clinical teaching should be further enhanced.

Table 1 
Mean Mean
score score

of of
BSS input usefulness ability p-value significance

to
apply

principles

Obtaining consent from patient 4.0 3.9 0.21 NS

Building rapport with patient 4.0 3.9 0.27 NS

Maintaining confidentiality of
3.8 3.5 0.03 Spatient

Breaking bad news 3.8 3.6 0.10 NS

Providing information to
4.0 3.7 0.05 NSpatients

Communicating with
3.8 3.3 0.001 Sterminally-ill patients or family

Trying to change unhealthy
3.6 2.7 <0.001 S

behaviours of patients

Maintaining a good
relationship with members of 3.4 3.1 0.06 NS
health care team

Handling a crisis situation 3.0 2.8 0.27 NS

Managing limited resources 2.8 2.6 0.36 NS

Coping with work stress 2.9 2.6 0.25 NS

Preparing a scientific
2.9 2.6 0.17 NScommunication

NS = not significant           S = significant 
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Qualitative Analysis Of Summative Examination
Questions Used In Preclinical Phase Of The
Medical School At The International Medical
University (IMU)

Jennifer Perera, Joachim Perera, Ranjit De Alwis,
H S Nagaraja, G Ponnudurai, P Thanikachalam

International Medical University, Bukit Jalil, Kuala Lumpur, Malaysia

I n t r o d u c t i o n : Assessment is an integral component of
learning. Good quality assessment not only satisfies the needs
of certification but also contributes to the student learning. It
enhances the teaching activities and provides valuable insight
into the educational process. 

Assessment tools should be both reliable and valid.
Assessments have to be valid, in terms of the content area
tested and purpose. If the objective of the test is to assess the
ability of a student to arrive at a diagnostic decision, use of an
assessment tool that tests recall capacity of a student is
invalid. Reliability is an inherent quality of a test item. The
internal characteristics of the test item either negatively or
positively influence the reliability. While a clear unambiguous
question generates consistent patterns of response thus
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increasing the reliability, the use of double options, vague
frequency options and grammatical clues in all types of
multiple choice questions (MCQ) will create a negative effect
on reliability. In short answer questions (SAQ) and structured
essay questions (SEQ), provision of complex and redundant
data with clues in subsequent questions will reduce the
reliability and validity.

Objective: To assess quality of One Best Answer (OBA) &
SAQ in terms of validity and reliability.

Methods: A sample of 197 OBA and 68 SAQ from all
examinations held between January 2006 – January 2007 were
assessed by subject experts using a checklist which dealt with
clarity of questions, technical item flaws, cognitive level
(Bloom 1984), use of case scenarios and presence of multiple
subject integration. The questions developed by assessors
themselves were removed from the process to reduce personal
bias.

Results: Majority (67.5%) of the questions were clearly
worded. Absolute terms (eg never, always) were used in 8.1%
of OBA. Grammatical clues, double option testing and vague
frequency options (usually, often) were detected in 17.8%,
26.4% and 17.3% of the OBA questions respectively. Thus
the numbers of OBA and SAQ with one or more errors in
relation to reliability were 84(42.6%) and 16(23.5%)
respectively

With regard to validity, the majority (79.6%) of questions,
assessed low order (knowledge and comprehension) cognitive
domains. There was a significant correlation between use of
case vignettes in questions and higher cognitive levels.
Multiple subject integration was present in 23.4% of questions
but this alone did not increase the cognitive level of
assessment.  

Discussion: It is important to use a checklist in question
setting and vetting to prevent technical flaws in questions
(Jozefowicz et al 2002). Use of case vignettes which integrate
concepts from basic science and clinical science is recognized
as an important tool in assessing higher order cognitive
abilities (Case et al 1998). It is recommended that such
questions are formulated by a team consisting of basic sciences
specialists and clinicians in order to improve the validity,
reliability and cognitive level of assessment. 
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In-Course Assessments Can Identify Distinction-
Potential And Borderline-Fail Students
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Cheong Soon Keng1, Zaki Morad Mohd Zaher1,
Tiew Tiing Yek1, Khin Ye Myint1, Velayudhan Menon1,
Koh Kwee Choy1, Wong Mun Hoe1, Chandni Krishnan2,
Norlizawati Idris2, Loh Keng Yin3, Ramesh Chandra Jutti4,
Kandasami Palayan4

1Department of Medicine, 2Academic Affairs Department, 3Family Medicine,
4Deanery, International Medical University, Clinical School Seremban

Background: Tutors are often criticized for not identifying
students who are likely to fail or earmark distinction-potential
students for greater supervision. Assessments conducted after
each posting by individual disciplines may serve this purpose
but are not given adequate emphasis by tutors. 

Methods: We evaluated retrospectively the results of a batch
of 90 3rd year medical students obtained at their Internal
Medicine End-of-Posting exams (Int Med EOP) in relation to
their final marks at the end-of-Semester 7 Exams (EOS).  The
students were groups into 10 equal centiles according to their
EOS final marks. Using ANOVA, we then compared the
mean marks for Int Med EOP theory paper, clinical exams and
submitted case reports for the top 10% percent of
students(n=9), bottom 10% (n=9) and middle 80% (n=72). 

Results: 4 students were distinction-potential. No students in
this batch failed their EOS exams. The figures illustrates the
95% Confidence Interval of marks obtained at the Int Med
EOP Theory Paper (Fig. 1) and Total Marks (Fig.2).

Top Middle Bottom P value

10% 80% 10%

EOS Final Marks 67.6+4.5 60.0+3.4 53.1+1.0 <0.001
(Mean + 1S.D.)

Int Med EOP 66.8+11.8 54.8+10.2 44.4+10.8 <0.001
Theory Paper Marks

Int Med EOP Clinical 64.4+4.3 61.0+5.6 58.4+7.1 0.081
Assessment Marks

Int Med EOP Submitted 61.3+6.7 60.6+6.5 60.1+4.9 0.004
Case Reports

Int Med EOP 66.5+5.5 58.8+4.6 54.3+4.0 <0.001
Total Marks

Figure 1
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Figure 2

Conclusion: The Internal Medicine End-of-Posting exams,
particularly the objective theory paper provides strong
indication of students’ performance at End-of-Semester exams
and may serve to identify those likely to obtain distinctions or
failures for more intensive supervision.
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The Answer Has Its Reasons: A Novel Integrated
Multiple Choice – Extended Matching Questions
(MCQ-EMQ) Format To Promote In-Depth
Learning

Nyunt Wai

Human Biology Section, International Medical University, Kuala Lumpur,
Malaysia

Introduction: Multiple Choice Questions (true/false type)
suffer from two drawbacks: guessing and cueing effect
(McCoubrie, 2004). Moreover, questions that require fairly
low level recall of factual knowledge could encourage surface
learning, with students trying to memorize isolated facts
rather than to understand the topic in depth (Anderson,
2004). Some workers have tried to reduce these drawbacks by
using modified MCQs such as two-tier reflective multiple
choice questions (Kwen & Cheng, 2005) or assertion-
reasoned multiple choice questions (Williams, 2006). Here, a
more objective test instrument in which  the true/false MCQ
is backed by an extended matching questions(EMQs) for the
test-taker to give reasons for the choice of answers was devised
and tested on a cohort of medical students. .

Materials and Methods: A 5 stem-true/false type MCQ
(choices A to E) was combined with an extended matching
type consisting of 8 options (G to N) so that the test-taker can
give the reason for the choice of answers (an example is given
below).

The countries in the Asian region include:
True False Reason Options

(choose one
from “options”

column)

A Malaysia * J G A city 

B Vientiane * G H Northern part

C Malawi
*

M I An island 
state

D Sri Lanka
*

I J South-east
Asian region

E Russia * L K A city state

L Eastern part

M African region

N An archipelago 

Two such questions- one on current topic (Semester
3:Respiratory system: bronchial tone) and one on remote
topic (Semester 1: Foundation Course level Endocrinology:
hypothalamic hormones) were constructed, the former to
reflect reasoned answering, and the latter to reflect guessing).
The two questions together with instructions and the model
question and answers(vide supra) were distributed to 80 IMU
M1-06 batch medical students of 8 PBL classes through the
respective tutors, to be answered anonymously at the end of
the PBL session (“Bronchial asthma” being among the
learning issues of the PBL). No time limit was set and the
sheets were to be returned to the designed collection box
after answering. Seventy four papers were collected and
evaluated by the researcher.  One mark was given for each
correct answer in the first part (true/false traditional MCQ) or
only when the correct answer was supported by the correct
reason from the second part (the extended matching) (the
New format). No minus system was practised.

Results and Discussion

Mean  score No. of “zero”
No. of correct

(out of 5) scores
responses

(new format):
for item A

Traditional New Traditional New
MCQ format MCQ format

Recent topic
3.54/5 2.15/5 nil 8 (11.3%) 60 (84.5%)(n=71)

Remote topic
2.72/5 0.38/5 nil 38 (66.7%) 4 ( 7.0%)(n=57)

n = number of respondents 

The results show that the use of the new question format
reduces the number of correct responses which may be due to
guess work. This is particularly true for the remote topic
(mean score 2.72/5 reduced to 0.38/5) where much more guess
work is expected. This was supported by the finding that 84.5
per cent of the respondents answered correctly that the
bronchial smooth muscle contraction can be increased by IgE-
mediated hypersensitivity reaction (item A: part 1 MCQ) due
to histamine release (part 2 EMQ) whereas only 7.0% could
answer correctly that vasopressin is not secreted by the
hypothalamus into the portal blood (item A: part 1 MCQ)
since it is secreted by the posterior pituitary (part 2 EMQ).
The findings suggest that this novel question format can be



used as an assessment  tool  that not only reduces the guessing
effect but also encourages in-depth learning, particularly in a
formative assessment setting. 
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PBLs Or Lectures: Does It Matter?

Nagaraja H S, Perera Joachim, Nagarajah Lee

International Medical University, Bukit Jalil, Kuala Lumpur, Malaysia

I n t r o d u c t i o n : Different learning situations are used in
integrated medical undergraduate curricula all over the world.
Lectures, problem-based learning activities (PBL), small
group discussions (SGD), bed side and community teaching,
computer assisted learning (CAL) and teaching/learning at
clinical skills units are the most frequently used educational
tools. There is much debate as to the superiority of these
delivery tools in relation to their effectiveness in student
learning process. While student satisfaction is usually higher
in PBL, the test performance was more variable. Measuring
the effectiveness of different delivery tools can be achieved by
using qualitative and quantitative methods. Evaluating the
student performance at assessments is one such quantitative
method.

Lectures and PBL are used in the teaching/learning process of
the reproductive system course in the phase 1 medical
undergraduate curriculum at International Medical
University (IMU) 

The objective of this study was to compare the effectiveness of
lectures and PBLs as a delivery tool, considering the outcome
of the student performance at the end of course assessment.

Method and Materials: The question paper was pre set so that
some questions were based on the content areas covered only
by PBLs, some based on the areas covered only by lectures and
the rest on the areas covered by both.

The answer scripts of 170 students were thoroughly studied
and the marks obtained for questions based on PBL and
lectures were documented. To maintain standardization,
examination components from the PBL and lectures were
marked out of 25. Questions from areas covered by both PBL
and lectures were excluded. Special marking format was used
to minimize inter rater variability. The assessors were also
briefed prior to marking the selected questions. The document
analysis method was used in data analysis. The difficulty

indexes for PBL based questions and lecture based questions
were computed.

Results and Discussion: The difficulty index for PBL based
questions (0.665) and lecture based questions (0.510) were
comparable.

The mean score for the questions from areas covered in PBL
was 18.81 while the minimum and the maximum scores are
9.50 and 23.50 respectively. Similar pattern also found for
questions on areas covered by lecture, mean score being 18.12
and the minimum and maximum scores 11.50 and 24.50. The
coefficient of variation for scores from both categories was
well below 15%, indicating that the scores are fairly
consistent. 

There was a negligible linear relationship between the scores
of PBL based questions and lecture based questions with a
correlation coefficient of 0.183. To assess whether this pattern
is consistent for students with all levels of ability, the scores
were reclassified into two categories. Those with scores of 16.5
and above were categorized as high achievers while those
below the mark were defined as low achievers. The reference
point 16.5 was derived using the 65% passing mark criteria
used by IMU.

The percentages of low achievers for questions based on PBL
as well as lectures were used to subjectively gauge the
effectiveness of the mode of delivery. For PBL based question,
14 (8.2%) students fall into the low achiever category. On the
other hand for lecture based questions 38 (22.4%) students
fall in the low achiever category (p 0.001). The percentages of
low achiever for PBL based questions are significantly lower
than the lecture based questions implying that the PBL is a
better mode of delivery compared to lectures. 

In exploring whether the PBL method is equally effective for
the low as well as high achievers, the cross tab analysis was
done. The low achievers in questions based on lecture were
compared for their performance in PBL based questions. The
result shows that 31 (81.6%) of low achievers in lecture based
question did fairly well in PBL based questions. The high
achievers in the lecture based questions were compared for
their performance in PBL based questions and It showed only
5.6% of them did fairly poor in PBL based questions. These
results indicate that low achievers in lecture based questions
did well in PBL based questions. In contrast only small
percentage that did well in lecture based questions faired
poorly in PBL based questions. This indicates that PBL is
more effective as a delivery tool for both high achievers and
low achievers 
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