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ABSTRACT: 
Background and Objective:  Assessment of learning plays a vital role in curriculum allowing faculty to 
evaluate the achievement of student and educational process. Quality assurance of the assessments is done 
to assess the quality of teaching and learning.  A study is therefore conducted to find the discriminant 
validity and reliability of scores of Multiple Choices and Short Answer Questions. 

Methods:  A correlation study was conducted on 272 second year MBBS students of Fatima Memorial 
College of Medicine and Dentistry, Lahore from 2016 – 2017. Students were assessed in end of year 
examination with multiple choice questions (MCQs) and short essay questions and (SEQs) in the subjects of 
Physiology and Biochemistry. A total of 149 second-year MBBS students took thePhysiologyand143 
studentstook the end of year Biochemistry examination with 50% minimum passing level. The mean and 
standard deviation of the scores were calculated and the scores of MCQs and SEQs were correlated by 
applying Pearson’s correlation. Reliability was determined by Cronbach’s alpha. Discriminant validity of 
scores (MCQS and SEQS) was analyzed by Pearson’s correlation. 

Results:  Students scored significantly higher in MCQsthan SEQsin end of year examination of Biochemistry 
and Physiology. Positive significant correlation of scores (MCQs and SEQs) was obtained in Biochemistry 
while correlation was positive but non-significant in Physiology. The reliability assessed by Cronbach’s 
alpha was moderate in Biochemistry and Physiology assessments. Discriminant validity was determined in 
both subjects by determining the correlation between the scores of the MCQs and SEQs, constructed 
according to the same module. 

Conclusion:  The internal assessment of students based on end of year examinations in the subjects of 
Physiology and Biochemistry scored moderate in terms of reliability and discriminant validity was found 
between scores of MCQs and SEQs in each module. 

KEYWORDS:  Discriminant Validity, Assessment, Reliability, Multiple choice questions, Short essay 
questions. 
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INTRODUCTION 

Both assessment for learning and assessment of 
learning play an important role in learning. Several 
studies have shown item analysis as part of quality 
assurance in assessments with determination of 
difficulty and discriminatory index in MCQs, 
relationship of item difficulty with nonfunctional 
distractors and have developed faculty 
development programs to improve the quality of 
assessments.1-4 An important aspect of ensuring 
quality assurance for an examination is to identify 
the relationship amongst the variables—that is, the 
correlation between one assessment tool with the 
outcome of the other tool measuring the same skill. 
Construct validity of scores is able to capture the 
latent variable.5 To maintain the high quality of 
medical education; students are assessed using 
multiple assessment tools. Such a high stakes 
examination necessitates ensuring the construct 
validity of the tools. Construct validity includes 
convergent and discriminant validity. Convergent 
validity determines whether constructs that are 
related to each other are actually related; namely, 
theoretically similar constructs should be 
correlated.6 However, discriminant validity tests 
unrelated constructs for which no relationship is 
expected to ensure that there is in fact no 
relationship.7 It points out that the items of one 
construct type should correlate higher amongst 
themselves than with the others, which are 
theoretically not supposed to correlate.5 

 Study by Mahmood (2015) shows moderate 
correlation between the MCQs and SEQS, however 
inter-rater reliability of SEQs showed high 
correlation.8Similar study was done by Farooqui 
et al.9 to assess the correlation of MCQs and SEQs in 
medicine, surgery, pediatrics and obstetrics and 
gynecology examinations. Moderate positive 
significant correlation was found between MCQs 
and SEQs in three subjects except for obstetrics and 

gynecology where weak positive correlation was 
found. 

 Multiple tools for assessment are employed at 
end of year examinations in medical colleges 
affiliated with University of Health Sciences as per 
the guidelines. Medical Education department is 
being established in every medical college to 
ensure quality assurance in medical education. This 
study was conducted to find out the discriminant 
validity and reliability of tools of assessment in 
written examination i.e. MCQs and SEQs and 
correlation between them in end of year 
examination in private medical college affiliated 
with UHS. 

 
METHODS 

A correlation study was conducted to determine 
the discriminant validity of MCQs and SEQs scores 
in end of year examination on 272 second year 
MBBS students, Fatima Memorial College of 
Medicine and Dentistry, Lahore from 2016-2017. 
Students were assessed with MCQs and SEQs in the 
subjects of Physiology and biochemistry. Objective 
structured practical exams (OSPE), viva voce exams 
and practical exams were excluded from the study. 
Second-year MBBS students took the Physiology 
(149) and Biochemistry examinations (143) with 
50% minimum passing level as absolute standard 
setting. Discriminant validity was calculated on 
scores of MCQs and SEQs in a specific module given 
in end of year examination according to table of 
specification so that content of the two match each 
other. Scores of MCQs and SEQ in all modules in 
second year MBBS were analyzed. 

 The examination consisted of 45 MCQs with a 
maximum possible score of 45 marks, based on the 
test blueprint provided by the University of Health 
Sciences Lahore, and nine SEQs worth a total of 45 
marks. The duration of the two exams was 2.5 
hours (one hour for the MCQs and one and a half 
hours for the SEQs) for each discipline with 
minimum passing level 50%. Ethical approval for 
this study was granted by the Institutional Review 
Board of FMH College of Medicineand Dentistry 
vide letter No: FMH-05-IRB-254-M dated May 19, 
2017 and Ethical review committee University of 
Health Sciences dated 15th April 2016, prior to data 
collection. 



Discriminant Validity and Reliability of Scores of Multiple Choice and Short Essay Questions 

 195 Biomedica – Vol. 36, Issue 2, 2020 

STATISTICAL ANALYSIS 

Data was analyzed by SPSS 20.0. The mean and 
standard deviation of the scores was calculated and 
the scores of MCQs and SEQs were correlated by 
applying Pearson’s correlation. Chi-square test was 
applied to determine the significance of the 
students passed or failed in MCQs versus SEQS in 
both subjects. Reliability was determined by 
Cronbach’s alpha. P value <0.05 was taken as 
significant. 

 
RESULTS 

Performance of Students in SEQs and MCQs in 
Biochemistry and Physiology based on passed or 
failed the end of year written examination is shown 
(Fig.1). Out of 149 students who took Physiology 
examination, 89.9% were declared passed. 
Significantly high number of students passed both 
the SEQ and MCQ. Similarly, in Biochemistry 113 
students out of 143 weredeclared passed. Both the 
MCQ and SEQ were passed by 69 students while23 
failed both the MCQ and SEQ. The Pearson’s Chi-
square test was applied to determine the 
significance of the results. Significantly more 
students passed the MCQ than the SEQ in the 
subjects of Physiology and Biochemistry (P = 0.05 
and P = 0.001 respectively) (Fig.1). 
 

 
 

Fig.1: Performance of Students in SEQs and MCQs in 
Biochemistry and Physiology. 

 
 Mean scores of MCQs and SEQs in the subjects 
of Biochemistry and Physiology are tabulated as 
Table-1. Mean scores of MCQs was higher than 
SEQs in both subjects. Scores of MCQ and SEQ 
correlated significantly in both subjects (Table-1). 

Table-1: Mean and standard deviation with correlation 
of scores of MCQs and SEQs in Biochemistry and 

Physiology. 
 

 
MCQ 

Scores* 
SEQ 

Scores* 

Correlation of 
Scores 

(r value) 
P value 

Biochemistry ** 
(n =143) 

27.22 ± 
5.62 

22.65 ± 
6.41 

0.59 0.047 

Physiology** 
(n =149) 

28.60 ± 
4.91 

24.64 ± 
5.38 

0.39 0.049 

 

*Values expressed as mean + SD          ** No of students 

 
 Reliability or internal consistency of end of year 
examination in Biochemistry and Physiology is 
tabulated as Table-2. The Biochemistry 
examination consisted of 45 MCQs and 9 SEQs (18 
items). Cronbach’s alpha was applied, which 
showed acceptable reliability i.e. 0.72. The 
Physiology examination consisted of 45 MCQs and 
9 SEQs (17 items) and reliability was found to be 
low i.e. 0.61. The minimum acceptable value for 
Cronbach's alpha is 0.70. Less than 0.70 is taken as 
low. 

 
Table-2: Reliability (Internal Consistency) of Mock 

Examination in Biochemistry and Physiology. 
 

Subjects Mock Examination Cronbach’s Alpha Value 

Biochemistry 
MCQs (45 items) 0.33 
9 SEQs (18 items) 0.91 
Both MCQs and SEQs 0.72 

Physiology 
MCQs (45 items) 0.50 
SEQs (17 items) 0.85 
Both MCQs and SEQs 0.61 

 
 Discriminant validity of the scores for the MCQs 
and SEQs in Biochemistry and Physiology, 
respectively are tabulated as table 3 and 4. 
Discriminant validity of scores of MCQs and SEQs of 
specific module was analyzed to ensure the validity 
of similar content. Second year MBBS course of 
Biochemistry consists of ten modules which were 
analyzed individually and r value of each module 
value was determined. The correlation r value was 
non-significant in almost all modules of both 
subjects which shows that the constructs of MCQs 
differ from SEQs (Tables-3,4). 
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Table-3: Discriminant validity of scores of MCQ’s and 
SEQ’s Biochemistry according to Modules. 

 

Modules MCQs No SEQs No r value P value 
CHO Met 1 – 5 Q1 -0.126 0.125 
Bioenergetics 25, 26 Q9(b) -0.089 0.288 
Protein  Met 6 – 12 Q3 0.105 0.211 
  Q7a 0.010 0.909 
Lipid Met 13 – 18 Q2 0.156 0.063 
  Q9(a) 0.348 0.000 
Mol Biology 31 – 32, 38 – 45 Q5 0.016 0.852 
GIT 33, 34 Q6a -0.114 0.176 
Oncogenesis/ 
Xenobiotics 

29, 30 Q6b 0.023 0.788 

Endocrinology 19 – 24 Q7b 0.070 0.409 
Nucleic acid 35 – 37 Q4 0.001 0.994 
Acid base 
balance 

27, 28 Q8 0.040 0.632 

 

CHO: Carbohydrate,  Met: Metabolism,   MOL: Molecular, 
GIT: Gastrointestinal tract 

 
Table-4: Discriminant Validity of Scores MCQs and SEQs 

Physiology according to Modules. 
 

Objectives MCQs No SEQs No r value P value 
CNS 17 – 2  Q1 0.066 0.424 
CNS 23 – 27, 33 – 36 Q7 0.006 0.940 
Kidney 28, 29 Q2 -0.039 0.633 
Kidney 30, 31 Q9 0.007 0.935 
Reproduction 9,10,13,16,30,32 Q4 -0.024 0.775 
GIT 41 – 45 Q6 -0.211 0.010 
Special Senses 1 – 5, 6-8, 40 Q8 0.100 0.226 
Endocrinology 37 – 39 Q5 -0.010 0.899 
Endocrinology 11 – 15, 29, 35 Q3 0.156 0.058 
 

CNS: Central Nervous system 

 
DISCUSSION 

The study evaluated the performance of students 
using MCQs and SEQs in basic science subjects, 
Biochemistry and Physiology. The reliability and 
validity of the scores were determined. 
Discriminant construct validity was found in the 
scores of MCQs and SEQs in both subjects. Students 
performed better on the MCQs compared to the 
SEQs. Scores on MCQs and SEQs showed positive 
significant correlation in both subjects. The internal 
consistency of SEQs in Biochemistry and 
Physiology was adequate, but low in the MCQ 
examination for both subjects. Moderate 
consistency was found for the combined written 
examinations in Biochemistry but was low in 
Physiology. 

 According to present study, the internal 
consistency inscores of MCQs for both basic 
subjects was low. The reasons could be that there 

were fewer items on the specific objective being 
tested, or examination items were either too 
difficult or too easy. It is suggested that the use of 
up to 75% of items of average or moderate 
difficulty may help to improve reliability. Moreover, 
using items in other tests and then correcting or 
deleting them from the bank after post-
examination psychometric analysis, will improve 
the reliability of future examinations.10 Present data 
offer a need to focus on and improve the reliability 
of the assessments by post-examination analysis 
and the test-retest strategy. 
 The internal consistency in scores of SEQs for 
both subjects in current study was rated adequate. 
It showed that following the specifications, 
provision of structured keys and scores by two 
different examiners for inter-rater reliability 
improved the reliability of the SEQ exam in both 
subjects. 
 Students performed better on the MCQs than on 
the SEQs, and scores of both tools correlated 
significantly in current study, while those students 
who scored better on the MCQs also scored well on 
the SEQs. However, the two methods are different 
yet interrelated in terms of assessing the cognitive 
level of the students. This shows that students with 
conceptual knowledge of the subject can perform 
well regardless of the assessment tool. Teaching 
modalities should emphasize deep learning 
strategies and building concepts rather than rote 
learning.However, a study found mild to moderate 
correlation between scores of SEQ’s and MCQs for 
students of final-year M.B.B.S. Author suggested 
that additional studies are needed to determine the 
correlation between these two modes of 
examination and increase the validity of 
assessments via SEQ’s.9 Moderate positive 
correlation (r = 0.5 P < 0.01) between scores of 
MCQs and SEQs was found in the send up  
undergraduate examination for Ophthalmology.8 
 On the other hand astudy showed significant 
positive correlation of performance between SEQs 
with MCQs in the subject of Pharmacology at 
Kasturba Medical College at Manipal University, 
Karnataka, India.11 Additionally a group of workers 
showed significant positive correlation between 
SEQs and MCQs for an Otolaryngology examination 
and concluded that performance was independent 
of the question type.12 Another study also reported 
correlation between MCQs and SEQs, indicating 
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that students performed well in both MCQs and 
SEQs.13 

 According to present study non-significant 
correlation in scores of MCQs and SEQs was found 
in specific modules (based on test blueprints). The 
correlation shows discriminant validity, which 
revealed that SEQs and MCQs have different 
constructs across learning domains and assess the 
varied depth of the content. It should not be 
considered that both serve the same purpose. 
Present study is in agreement with a study that 
suggested that quality of assessment tools should 
be improved, as the measurement of assessment 
tools of low cognitive rank not onlyproduce 
reduction in the validityof the test but also force the 
medical students to use surface or unreflective 
learning: unsuitable for self-motivated learning.14 
Moreover, as the construct of each is different, 
students are assessed on different aspects of 
written examinations. The MCQs are structured as 
answer keys are available and the questions 
themselves provide the information. While SEQS, 
which are also structured, require students to 
interpret and analyze to provide the answer as well 
as evaluate students on the basis of written 
communication skills. Study proved that these two 
constructs are different and assess different 
learning domains. 

 
CONCLUSION 

The study showed that students performed better 
on MCQs than they did on SEQs. Positive significant 
correlation was found in scores of MCQs and SEQs 
but discriminant validity was found between them 
when analyzed separately on each module. This 
showed that students who performed well on MCQs 
also scored higher on SEQs; while the assessed 
contents are same though their constructs are 
entirely different and are used to assess varied 
depth of knowledge. 

 
LIMITATION OF STUDY 

The sample size of the study was small as 
onlysecond-year MBBS students were included. 
Inclusion of MBBS students across four years and 
more basic sciences subjects would reveal more 
detailed facts. 
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