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Abstract: Multiple choice questions (MCQs) are used in assessing both undergraduate and postgraduate medical students 

of the School of Medical Sciences (SMS), Universiti Sains Malaysia (USM). Questions that are generated by the subject 

specialists are vetted at departmental and central levels. MCQs used in assessing Phase-II MD students are analysed in 

terms of its reliability, validity and difficulty and discriminating indices. For reliability in terms of internal consistency 

both Spearman-Brown formula and Cronbach’s alpha were used. Difficulty and discriminating indices for the MCQs were 

collected from the computer generated marking sheets. Alpha reliability coefficient for internal consistency is 0.91 for 

both MCQ1 and MCQ2 while corrected reliability (Spearman-Brown prophecy) for MCQ1 is 0.88 and MCQ2 is 0.91. 

The process of generating and vetting of questions judges the face and content validity of both these MCQs. The concur-

rent validity for MCQ1 and MCQ2 are r=0.55, p<0.01 and r=0.69, p<0.01 respectively. Sixty percent of both MCQ1 and 

MCQ2 are within the difficulty index of 20% to 80%, while 34% of MCQ1 and 37% of MCQ2 have discriminating indi-

ces of 0.2. The MCQs have satisfactory levels of reliability and validity. A majority of the MCQs are within the accept-

able level of difficulty index. A well-structured and strict central vetting process in the SMS ensures an acceptable stan-

dard of MCQs. 
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INTRODUCTION 

 For every evaluative action, there is an equal if not 
greater and sometimes opposite educational reaction [1]. 
Proper selection of assessment methods can improve student 
performance [2]. Along with quality assurance in all its ac-
tivities, the School of Medical Sciences, Universiti Sains 
Malaysia is serious about the quality assessment of its stu-
dents.  

 MCQs are used in assessing both undergraduate and 
postgraduate medical students of the School of Medical Sci-
ences (SMS), Universiti Sains Malaysia (USM) along with 
the essay, MEQs, OSCEs, short case and long case. The 
MCQ is one of the most established objective, reliable and 
valid methods of assessment, but all these depend on how 
carefully the test items are prepared. In SMS, questions that 
are generated by the subject specialists are vetted at depart-
mental and central levels in terms of their relevancy to learn-
ing objectives, wording and structuring. This study is in-
tended to analyse MCQs used in assessing Phase-II MD stu-
dents of USM in terms of its reliability, validity and diffi-
culty and discriminating indices. Though SMS uses both 
multiple true-false and single best response type of MCQs, 
here only the multiple true-false type MCQs were analysed. 

 

*Address correspondence to this author at the Department of Medical Edu-

cation, School of Medical Sciences, Universiti Sains Malaysia, 16150 Ku-

bang Kerian, Kota Bharu, Malaysia; Tel: +6 09 7664112; Fax: +6 09 

7653370; E-mail: barman@kb.usm.my 

METHODS 

 A total of 180 students sat for the second professional 
examination of April 2004 with a pass rate of 93.3%. They 
attempted 100 MCQs each with 5 true-false responses. 
Marks obtained by the individual student on each of the 
MCQs of MCQ1 and MCQ2 and MEQ1 and MEQ2 as a 
whole were collected and entered in the SPSS computer pro-
gramme.  

 For reliability in terms of internal consistency, both 
Spearman-Brown formula and Cronbach’s alpha were used. 
The concurrent validity was assessed by Pearson correlation 
between the MCQs and respective MEQs (Annex 1). No 
specific test was done for face and content validity. Diffi-
culty and discriminating indices of the MCQs were collected 
from the computer generated marking sheet available in the 
academic office. Difficulty index is one of the most fre-
quently reported, item analysis statistics. It is a measure of 
the percentage of examinees who answered the item cor-
rectly. Equation used to calculate it is: 

DI = 
Number of students make the answer correct for the item

Number of students attempted the item
100

 

 This is a measure of how difficult the item is to answer 
by the students correctly. The higher is the value of DI the 
easier the item is. 

 Discriminating index or power is a measure of how well 
an item is able to distinguish between examinees who are 
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knowledgeable and those who are not. Item discriminating 
power is calculated by subtracting the number of examinee 
in the lower group (low total score) who make the item right 
from the examinee of upper group (high total score) who 
make the item right and dividing by the number of students 
in one group. Use of upper and lower subgroups each con-
taining 27 per cent of the total examinee is quite common in 
item analysis [3-5]. If there are 100 examinees and 15 ex-
aminees of upper group(27) make the item correct and 5 ex-
aminees of lower group(27) make the item correct then, dis-
criminating power or index is: D = (15-5)/27 = 0.37.  

 An item with discriminating power 1 indicates that all 
students in upper group make the item right and all students 
in lower group make the item wrong. An item with Zero dis-
criminating power means equal number of students in upper 
and lower groups make the item right. 

RESULTS 

 Reliability in terms of internal consistency is analysed for 
MCQ1 and MCQ2 using split-half method as well as alpha 
reliability coefficient. Spearman-Brown prophecy formula 
was used in split-half method for corrected reliability. Alpha 
reliability coefficient is 0.91 for both MCQ1 and MCQ2 
while corrected reliability (Spearman-Brown prophecy) for 
MCQ1 is 0.88 and MCQ2 is 0.91.  

 No specific statistical test was done for face and content 
validity. The face validity and content validity of both these 
MCQs are reasonably ensured by the systematic process of 
generating and vetting of questions.  

 Sixty percent of both MCQ1 and MCQ2 are within the 
difficulty index of 20% to 80% (Table 1), while 34% of 

MCQ1 and 37% of MCQ2 have discriminating indices of 
0.20 and above (Table 2). 

DISCUSSION  

 The MCQs used in the professional II examination of the 
MD programme have satisfactory levels of reliability and 
validity. Reliability coefficient for internal consistency by 
using Spearman-Brown formula is 0.88 for MCQ1 and 0.91 
for MCQ2. Buckley-Sharp et al. 1972 [6] stated that the 
value varies from 0.06 to 0.95 based on the number of test 
items and use of the results. Usually the ranking test with 

larger number of test items need higher reliability coeffi-
cient. Cronbach’s alpha of 0.91 for both MCQ1 and MCQ2 
suggest that the test items were reliable. Tests commonly 
have reliability coefficient between 0.60 and 0.85 [7-11].  

 Face and content validity measure how well the test items 

represent the domain of learning objectives. There is no sta-

tistics to establish the content validity [12]. Test is judged to 

have content validity as it is designed and evaluated by ex-

pert faculty [13, 14]. The consensus development techniques 

justify both face and content validity [15]. A well-structured 

process of generating and vetting of questions in SMS, USM 

ensured the face and content validity. Pearson’s correlation 

coefficient of .547 (MCQ1 and MEQ1) and .691 (MCQ2 and 

MEQ2) are reasonably acceptable to support the concurrent 

validity (Annex1). Items were not verified to see if there is 

any difference of measurement domain by MCQs and MEQs 

that may have some influence on the low levels of correla-

tion. Majority of the MCQs are within the acceptable level of 

difficulty index, which measures the percentage of students 

who got the item right. Dixon, 1994 [16] advocates the diffi-

Table 1. MCQ1 and MCQ2 by Difficulty Index  

Difficulty Index No. of MCQ1 Items (%) No. of MCQ2 Items (%) 

<0.20 18 (3.6%) 21(4.2%) 

.20 to .80 302 (60.4%) 298(59.6%) 

>0.80 170 (34.0%0 181(36.2%) 

Total 500 (100)% 500(100.0%) 

 

Table 2. MCQ1 and MCQ2 by Discriminating Index  

Discriminating Index No. of MCQ1 Items (%) No. of MCQ2 Items (%) 

<0.20 330 (66.0%) 312(62.8%) 

=>0.20 170 (34.0%) 188 (37.2%) 

Total 500 (100.0%) 500 (100.0%) 
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culty index of 20-80% for multiple true-false MCQs. The 

difficulty index is not solely determined by the content of the 

item as it also reflects the ability of the examinee [17] and 

the instruction they have had [7]. For a well-prepared group 

of examinees item difficulty indices may range from 70 to 

100% [17]. In the second professional examination a 93.3% 

pass rate indicates a well-prepared group of students and this 

may be the reason of high difficulty indices for some of the 

test items. A rigid content specification should be maintained 

in generating the items [17] and for that purpose, items with 

high difficulty indices may need to be accepted. MCQ items 

with good discriminating potential tend to be moderately 

difficult items, and the moderate to very difficult items are 
more likely to have negative discrimination [18]. 

 Discriminating index refers to the degree to which the 
test item discriminates between students with high and low 
achievement. When the difficulty index moves towards high 
or low from 50%, the discriminating index becomes low [7]. 
Preferable discriminating indices are 0.20 and above [16], 
but in criterion-referenced measurement, many good items 
may have discrimination indices of zero [17]. 

 True-false format MCQs provide cues, resulting in a less 
discriminatory index [19]. Again low discriminating index is 

more likely if the test measures a variety of types of learning 
outcomes. For validity, a well-constructed test accepts items 
with low discriminating indices [7]. The so-called ‘assess-
ment by ambush’ is one aspect of unfair examination, where, 
for high discrimination, potentially important areas are not 
tested [20]. With regards to the School of Medical Sciences 
curriculum, questions are integrated and measure a variety of 
learning outcome based on criterion-reference. These may be 
the reasons for the low discriminating index for many of the 
test items. 

CONCLUSION  

 The MCQs used in the professional II examination of the 
MD programme have satisfactory levels of reliability and 
validity. MCQs are within the acceptable level of difficulty 
index. A well-structured and strict central vetting process in 
the medical school helps to ensure an acceptable standard of 
MCQs.  
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Annex 1: Correlations  

    MCQ1 MEQ1 

Pearson Correlation 1 0.547(**) 

Sig. (2-tailed) - 0.000 

MCQ1 

N 180 180 

Pearson Correlation 0.547(**) 1 

Sig. (2-tailed) 0.000 - 

MEQ1  

N 180 180 

** Correlation is significant at the 0.01 level (2-tailed). 

Correlations 

    MCQ2 MEQ2 

Pearson Correlation 1 0.691(**) 

Sig. (2-tailed) - 0.000 

MCQ2 

N 180 180 

Pearson Correlation 0.691(**) 1 

Sig. (2-tailed) 0.000 - 

MEQ2 

N 180 180 

** Correlation is significant at the 0.01 level (2-tailed). 
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