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Abstract: Introduction: MCQs in one of popular test item of educational institution in a short time, large part of curriculum. 

It is an effective tool for student assessment as well as providing guidelines to teachers. Objectives: Our study objectives were 

to analyze the quality of MCQs and identify the low scorers and student learning difficulties. Standardization of MCQs is 

required only after test item analysis. Material and Methods: The study design was cross sectional analytical study. Simple 

random sampling technique was applied. The total participants were 100 students of 1
st
 year MBBS of Ghazi Khan Medical 

College, Dera Ghazi Khan. Fifty best MCQs were given in send up of Medical Physiology 2021. On basis of students total 

score in test, they were divides into two groups, high scorers (n=25) and low scorers (n=25). The difficulty index (P) and 

discrimination index, distracter efficiency (DE%) were calculated. Results: Our study 80% of test items have acceptable range 

of difficulty index and very high distracter efficiency. Only 20% of test item showed very poor difficulty index, which needs to 

be rephrased or deleted. The 20% test item had acceptable difficulty index (P=38), high D. I (0.36) and highest distracter 

efficiency (DE=100%). Conclusion: Test items with average difficulty index (P), excellent DI and all functional distracters 

should be given in subsequent tests. 
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1. Introduction 

One best answer (A-Type) questions are the most widely 

used multiple choice items. MCQs consist of an item, 

followed by a series of choices, having one correct answer 

and four distracters. The test item flaws like absolute terms, 

long correct answers, grammatical and, logical cues, word 

repeats, convergence strategy must be avoided. Irrelevant 

difficulty can be eliminated by avoiding long/complicated, 

options and in chronological order, vague terms e.g. rarely, 

usually, numerical data, options like none of the above, tricky 

items, hinged answers [1]. The quality of test item can be 

analyzed by classical test theory and test response theory 

(IRT) which has filled the gaps and ideal for test item 

analysis [2]. 

MCQs in one of popular test item of Professional 

education, in a short time, large part of curriculum can be 

assessed and less effort on student part, although a high 

quality one best MCQs need much effort and time by the 

examiner. It is an effective tool for student assessment as 

well as providing guidelines to teachers [3]. Designing one 

best MCQ is a challenging task and time consuming for 

examiners. Only after testing MCQs can be standardized. 

Test item analysis consists of student responses to individual 

test items and test as a whole [4]. 

More effort is needed to writing best MCQs than writing a 

good question. A properly constructed MCQs can assess 

higher cognitive process of Bloom’s taxonomy like 

interpretation, synthesis, and practical application of 

knowledge, rather than just testing recall of isolated and 

essential facts [5]. Item analysis evaluate the assessment tool 

which is beneficial both for student and teacher. The 
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reliability and validity of test item is determined by post 

examination analysis of student responses [6]. MCQs are 

used strategically to test important content and mixed with 

the practical testing of clinical competence. MCQs may 

result testing fair and valid. It is true that no single format 

should be used for assessment exclusively. American 

Educational Research Association and National Council of 

Education recommended that MCQs testing is a commonly 

used format for both formative and summative assessments 

[7]. Subali et al. [4] reported that test item difficulty index 

and easy items are easily identified. It is need of time to 

identify test item characteristics and associated factors for 

development of good test item [8]. 

Test item analysis provides feedback to teachers to install 

changes in teaching standards. Item analysis helps to find 

out poor item which need improvement or deletion. What 

was the quality of our MCQs? Test item analysis is a 

reliable test to discriminate the student performance in 

examination. Researchers reported that it is not a practice 

that data generated have not still utilized to develop 

subsequent MCQs item [9, 10]. Difficulty index (P-Value) 

is percentage of students who answered the item correctly, 

which is a 0-100%. The recommended difficulty index is 

30-70%. Easy items need be placed either at start of test or 

deleted. While difficult items should be reviewed for 

confusing language, or even incorrect key [11]. 

Discriminative index (DI) is ability of item to distinguish 

between high and low scorers. It ranges 1.00 to + 1.00. It is 

presumed that high scorers select correct answer for each 

item more often than low scorers. DI values between 0.20-

0.35 are considered good. Its value > 0.35 is taken as 

excellent and its value < 0.20 is considered as poor. An item 

contains a stem and five options including one correct key 

and four distracters alternatives [12]. 

An option, other than key, was selected by less than 5% or 

more students on basis of number of NFD. Effective 

distracter is the option selected by 5% or more students. On 

basis of number of NFD, efficiency of distracter to evaluated 

[13]. Our study objectives were to analyze the quality of 

MCQs, to improve the items that need correction or deletion. 

The study purpose was also to identify the low scores and 

student learning difficulties, which can be improved by 

counseling or by modifying teaching methods. Teachers can 

get feedback on their teaching efficiency, which may lead to 

improvement in teaching skills in the future. 

2. Materials and Methods 

Study was conducted at Ghazi Khan Medical College, 

Dera Ghazi Khan during September, 2021. It was a cross 

sectional analytical study. Total participants were 100 

students of MBBS 1
st
 year of Ghazi Khan Medical College 

Dera Ghazi Khan. Fifty best MCQs were given in Send Up 

examination of physiology, topics included were cell, 

nerve and muscle, blood, respiration, cardiovascular 

system, body temperature regulation and human body 

adjustment to different environments. MCQs items were 

constructed and vetted by Head of Physiology department. 

The time given for MCQs paper was 50 minutes and 

followed by SEQs paper. The MCQs having a stem and 

five options, one of them was correct and other four were 

distracters. Students had to choose the correct answer and 

mark on given MCQs answer sheet. Each correct response 

was given one mark. No mark was awarded for incorrect 

or blank response. Maximum score of overall test was 100 

and minimum was 0, and no negative marks were allotted. 

After randomization test item were selected by lottery 

method, were analyzed and, optimized before adding to 

MCQs bank. 

Steps for item analysis were, 

i. Scoring whole test for all students 

ii. Rank students on basis of their test scores 

iii. Top ¼ were taken as high achievers (h) and bottom ¼ 

were taken as low scorers (l) 

iv. Tables were prepared for each item and calculation 

made to determine, difficulty index, discriminative 

index and distracters efficiency by using formulas 

[14]. 

Difficulty Index (P)=h +l/n x 100 

Discriminative Index (DI)=h-l/n x 2 

h=number of students answering correctly in high group 

L=number of students answering correctly in low group 

n=total number of students in two groups including non- 

responders. 

The relationship between difficulty index and 

discriminative index was determined. The distracter analysis 

was done to check the efficiency of all distracters of test 

item. 

Table 1. Interpretation of different values of difficulty index, discriminative index (DI) and distractor efficiency (DE) [14]. 

Test Item Student Group A Option B Option C Option D Option E Option P DI DE% 

6 
High 1 (4%) 8 (32%) 12 (48%) 3 (12%) 0 (0%) 

52 0.08 75 
Low -12% 4 (16%) 14 (56%) 2 (8%) 0 (0%) 

8 
High 1 (4%) 2 (8%) 5 (20%) 2 (8%) 14 (56%) 

38 0.36 100 
Low 5 (20%) 5 (20%) 6 (24%) 3 (12%) 5 (20%) 

22 
High 2 (8%) 14 (56%) 5 (20%) 1 (4%) 3 (12%) 

46 0.2 100 
Low 0 (0%) 9 (45%) 3 (12%) 5 (20%) 7 (28%) 

34 
High 8 (32%) 3 (12%) 4 (16%) 10 (40%) 0 (0%) 

38 0.06 75 
Low 10 (40%) 4 (16%) 3 (12%) 7 (28%) 1 (4%) 

46 
High 0 (0%) 9 (36%) 0 (0%) 5 (20%) 11 (44%) 

15 0.08 75 
Low 0 (0%) 6 (24%) 5 (20%) 10 (40%) 3 (12%) 
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Table 2. Test Item Analysis showing p value, DI and DE%. 

Test Item Student Group A Option B Option C Option D Option E Option P DI DE% 

6 
High 1 (4%) 8 (32%) 12 (48%) 3 (12%) 0 (0%) 

52 0.08 75 
Low -12% 4 (16%) 14 (56%) 2 (8%) 0 (0%) 

8 
High 1 (4%) 2 (8%) 5 (20%) 2 (8%) 14 (56%) 

38 0.36 100 
Low 5 (20%) 5 (20%) 6 (24%) 3 (12%) 5 (20%) 

22 
High 2 (8%) 14 (56%) 5 (20%) 1 (4%) 3 (12%) 

46 0.2 100 
Low 0 (0%) 9 (45%) 3 (12%) 5 (20%) 7 (28%) 

34 
High 8 (32%) 3 (12%) 4 (16%) 10 (40%) 0 (0%) 

38 0.06 75 
Low 10 (40%) 4 (16%) 3 (12%) 7 (28%) 1 (4%) 

46 
High 0 (0%) 9 (36%) 0 (0%) 5 (20%) 11 (44%) 

15 0.08 75 
Low 0 (0%) 6 (24%) 5 (20%) 10 (40%) 3 (12%) 

 

3. Results 

Table 1 shows interpretation of different values of 

difficulty and, discriminative indices, distracters efficiency. 

Table 2 shows the comparison of different test items on basis 

of their difficulty index (P), discriminative index (DI) and 

distracter efficiency (DE%). 

Test item no #6 having five potions (A-E) was analyzed 

among high scorers group (n=25) and low scorers group 

(n=25). Its calculated difficulty index was 52, which is 

interpreted as acceptable. Discriminative index of this item 

come to be 0.08, which can be interpreted as poor. 

Interestingly this item shows very high distracter efficiency 

(DE%=75). Test item no 8 was analyzed among high scorers 

(n=25) group and low scorer group (n=25) of the study. Its 

difficulty index was 38, which can be interpreted as 

acceptable, while discriminative index as calculated as 0.36, 

which was interpreted as excellent. This test item showed 

highest distracter efficiency (DE%=100). Test item no # 22 

was analyzed among high and low scorer groups. The 

difficulty index of this test item was calculated as 46, which 

is interpreted as acceptable. Discriminative index of this test 

item come to be 0.20, which was marginal. This item had 

highest distracter efficiency (DE%=100). 

Test item No # 34 was analyzed among the high scorers 

and low scorer’s groups. The difficulty index was calculated 

as 38, which is interpreted as acceptable. DI of this test item 

was come to be 0.06, which was poor, while it has very high 

distracter efficiency (DE%=75). Test item no # 46 was also 

analyzed among the high scores and low scorers of this study. 

The difficulty index was calculated as 15, it means, it was too 

difficult item. The DI of this item was 0.08, which can be 

interpreted as poor. While distracter efficiency of this test 

item was very high (DE%=75). 

So 80% of test items showed p value of acceptable level 

and 20% test item were difficult. 

4. Discussion 

MCQs are useful assessment tools to measure factual 

recall, if constructed carefully can also access high order of 

thinking and skills which are important for medical 

education. Method of assessment need regular evaluation. 

The validity of MCQs needs evaluation of test item, to check 

how effective for assessing the knowledge of medical 

students. Test items with poor discriminative index (DI) and 

difficulty index (P), having poor distracter efficiency (DE%) 

should be reviewed for correction and reconstruction or 

deletion. Item analysis should be carried out regularly to test 

quality of MCQs for subsequent tests [15]. Examining body 

should have regular practice of evaluation of test item prior 

to subsequent use. 

Pande et al (2013) reported that test items have maximal 

discrimination with difficulty index 40-60. While very easy 

and too difficult items had poor discrimination among high 

and low scores [16]. Forty percent of test item were having 

difficulty index between 40-60%. But 80% of test items were 

within acceptable range i.e. (30-70%). Current study shown 

difficulty index of 80% (n=4) items was within acceptable 

range, and 20% of test items were interpreted as poor and 

marginal respectively. While distracter efficiency was 100% 

among while 25% (n=1) item was too difficult. The DI of 20% 

items was excellent and 60% (n=3) 40% of test items and 40% 

of test item showed very high DE% (75). The 80% of study 

test items were within acceptable range of difficulty index, 

very high distracter efficiency, only 20% of study test item 

showed very poor difficulty index which needs to be rephrased 

or deleted. 

MCI (2019) and Jonathon et al (2018) reported that 

DI >0.2 is acceptable and able to discriminate between good 

and weak students. Contemporary study shown 40% of test 

item analyzed had DI > 0.2 which was similar to above 

mentioned workers and no test item showed negative 

discrimination [17, 18]. 

Mitra et al (2009) reported that DI has poor correlation 

with difficulty index [19]. Current study findings of DI and 

difficulty index are in accordance with Mitra et al, 2019. 

Distracters are designed to evaluate student performance. The 

distracters efficiency (DE) rectifies the errors in distracters so 

that they may be revise, replaced or removed [19]. Current 

study 40% (n=2) test items had DE of 100% and 60% (n=3) 

test item had DE of 75%, that shows the effectiveness of 

distracters among test items. Mehta & Makhasi (2014) 

reported that test item having one or two NFDs should be 

considered better than having no NFDs [20]. 

Rao et al (2016), Raj Kumar et al (2018) and Bhat et al (2021) 

reported NFD (5%), 43.3% and 22.7% respectively which are in 

accordance with our study [21-23]. The test items of current 

study having 0-1 NFDs were shown to be good test item, having 
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the difficulty index (30-70%), and test item no.8 had acceptable 

difficulty index (P=38), high DI (0.36) and the highest distracter 

efficiency (DE=100%). So among five test item studied, the test 

item no.8 was the best one. 

5. Conclusion 

Test items with average difficulty index, excellent DI and 

all functional distracters were recommended for Professional 

examination. Test item analysis should be practiced for 

standardization of MCQs paper, to improve teaching and 

learning experiences. 
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