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ABSTRACT: 
 

The purpose of this study was to examine the relationships between item difficulty, ability of the items to distinguish 

certain performance levels and the strength of the distractors in medical MCQs. The aim was to decide if selected 

questions needed to be kept, updated or disposed of. In addition, the research focused on deciding how many options to 

include per multiple-choice question for better quality and reliability. An examination of the data was done using a 

cross-sectional approach in the pediatric section of a teaching hospital. Post hoc evaluation of the study period showed 
800 MCQs and 4,000 connecting distractors were used. The analyzed factors for each exam item were difficulty index, 

discrimination index and distractor performance. Most questions had a difficulty level between 36.70% and 73.14%, 

with discrimination averaging between 0.20 and 0.34. Distractor efficiency was above 66.50% for most cases. About 

48.4% of the examined items contained no unwanted extras, 35.3% had one NFD, 11.4% had two, 3.9% had three and 

1.1% had four. When the number of answer options was three or four, NFDs were found less often than when the 

number was five. The stronger the discrimination and the more difficulty an item required, the better the efficiency of its 

distractors became (P < 0.005). Using the Kuder-Richardson 20 calculation, the mean reliability was 0.76. Indeed, many 

MCQs were acceptable, but a small number required changes or should be replaced. If you have three or four answer 

options, there are less irrelevant choices and the reliability of the test rises. 

 

KEYWORDS: Education for medical professionals, quality of assessments, multiple-choice questions, item analysis 

and the effectiveness of distractors are all included. 

 

INTRODUCTION: 

 

Besides checking knowledge, assessment is essential for boosting student learning and performance. An assessment is 

effective only if it shows validity, reliability and is objective. Also, any assessment should capture the differences in 

student achievement. Though designing a great MCQ exam takes time and effort, grading with this type of question is 

reliable and explains student performance well, making it preferable over easier forms of testing. Many people say that 

MCQs concentrate too much on remembering facts. When well made, MCQs can challenge students to use critical 

thinking skills that are defined by Bloom’s taxonomy of learning objectives. From the very simple ability to remember 

facts, this taxonomy covers skills such as comprehension, applying learning, analyzing, synthesizing and evaluating. 

When questions include all three domains, teachers can better tell how well a student understands the material and how 
well they can solve problems. "Type A" MCQs are one of the most common forms of MCQs used in today’s academic 

testing. These distractors have a big effect on how correctly the question can be answered. It’s good for distractors to 

look easy enough for students who already understand the information but challenging for those who don’t. Item 

analysis techniques are commonly used by educators after exams to make sure MCQs are both fair and of good quality. 

Statistics is used to analyze every question in order to find out how well it works and how valuable it is. Three important 

indicators in item analysis are DIFI, DI and DE. Difficulty index describes how many students answered a particular 

question correctly. Questions in an ideal test tend to have a DIFI between 30% and 70% which helps prevent them from 

being either too easy or too hard. Also called point biserial correlation, the discrimination index shows how successful a 

question is at telling apart middle-performing students from those who are strong and those who struggle. Acceptable 

value for DI is usually considered to be over 0.2, meaning the question distinguishes students by how much they 

understand. The fourth assessment measures how skillfully the wrong options act as distractors. Organizers consider a 
question with 100% DE to have made each answer choice different from the other distractors. At one institution, a 

detailed system for evaluating medical students was put in place during their 10-week pediatrics clinical rotation. As 

part of their testing, students completed multiple kinds of exams, including MCQ tests, evaluated patients through 

clinical consultations, answered short questions and were constantly evaluated throughout the rotation. In the MCQs, 
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there was just one correct answer and four phony ones. Mistakes did not affect the final grade and every exam was 

judged by comparing students to an established standard, not to each other. It was required that at least 60% of voters 

vote in favor. The MCQs in all exams were split, with half new and half taken from a regularly updated bank. Before 

using them again, the process of updating them was guided by what was revealed through earlier item analyses. By 

optimization of each question, the exam improved, though nothing assessed how hard each exam was, potentially 

affecting the same measure of fairness given to students each year. The researcher set out to retrospectively check 

MCQs used in four years of pediatric rotation exams. The key objective was to use the standard indices to assess each 

item and then make choices about whether to maintain, modify or discard certain questions. In addition, the work 

considered linkages among scoring difficulty, discrimination, distractor effects and choice options and looked for the 
best number of answer choices that balances learning benefits with testing cost. The purpose of these efforts was to 

strengthen the quality of assessments, encourage equal treatment and help continually improve student evaluation within 

medical programs. 

 

METHODOLOGY: 

 

Within the Department of Paediatrics at a learning institution, the study completed all MCQs from summative 

examinations that students answered between November 2013 and June 2016. Annually, students answered 50 MCQs 

on each paper, leading to 3,200 nieve questions and a total of 12,800 distractor answers in the year. Over the study 

period, the assessment studied involved 608 students and an average of 38 students in every session. No MCQ items 

were looked at with students after the exams and they were only used for summative assessment. Content and construct 
validity were guaranteed by a devoted Examination Committee consisting of five paediatrics experts and consultants. 

All examinations were built to follow a planned structure that supported the set learning objectives and included all 

important areas of information and skills. After examination, the structured database management system was used for 

item analysis and MCQs were either maintained as is, updated or removed depending on the findings, obvious issues or 

how often they had been used before. Students handed in their work on optical sheets which were then scanned to be 

scored automatically. The quality of each MCQ was measured by using the difficulty index (DIFI), the discrimination 

index (DI) and distractor efficiency (DE). The DIFI ranged from 0% when no students got it right to 100% when all 

students got it right. DIFI scores under 30% were judged as making the task difficult, between 30% and 70% were 

labeled acceptable and scores over 70% were considered easy. The difference between high- and low-achieving students 

was calculated using Kelley’s method. When the DI is high, the test is more able to tell patients apart. Ratings on DI 

varied between −1 for those who were only correct when low-achieving and +1 for those who were only correct when 

high-achieving. DI scores of 0.35 or more were considered excellent, scores between 0. and 0.34 were acceptable and all 
scores under 0.2 were classed as poor for discriminating relationships. The efficiency of distractors was computed by 

taking into account the options selected by less than 5% of examinees. To score the DE for an item, it was given 0% if 

no NFDs were found and 25%, 50%, 75% or 100% if one, two, three or four NFDs were seen. The consistency of every 

examination was assessed by Kuder-Richardson Formula 20 (KR-20), a statistical method that tests the viability of 

multiple-choice questions. A KR-20 score can reach 1 and any value close to this means the test is highly reliable. 

Scores below 0.3 are regarded as poor and any score of 0.7 or above is fine. Tests usually lose accuracy when lots of the 

items have scores that stand out as either very high or very low or when the DI is very low. Researchers used Version 

23.0 of a statistical software package for data analysis. The findings were reported using means and standard deviations. 

A Pearson correlation coefficient was applied to check how DIFI and DI were related on a linear level. In addition, the 

influence of both DIFI and DI on DE was analyzed by applying a two-way ANOVA. Results with a p-value of less than 

0.050 were considered statistically significant. Appropriate authorities gave permission for the study and provided the 
access to the examination data. No information about student identities was revealed and individual data was 

anonymous at all times. Since the researchers worked only with existing records, no people participated directly. 

 

Table 1. Item Analysis findings for Paediatric Clerkship Multiple-Choice Questions Examinations by year and 

examination session. 
Year Exam DIFI % (Mean ± SD) DI (Mean ± SD) DE % (Mean ± SD) 

2013 1 61.45 ± 21.67 0.31 ± 0.20 68.50 ± 27.90 

 2 69.72 ± 18.30 0.33 ± 0.17 70.00 ± 28.00 

 3 66.10 ± 20.50 0.29 ± 0.19 71.20 ± 26.75 

 4 55.88 ± 22.75 0.21 ± 0.18 77.80 ± 20.80 

 Total 63.79 ± 21.56 0.28 ± 0.19 71.38 ± 25.86 

2014 5 50.60 ± 20.70 0.25 ± 0.15 80.50 ± 18.75 

 6 48.90 ± 19.85 0.26 ± 0.24 74.00 ± 22.00 

 7 47.40 ± 23.10 0.22 ± 0.23 81.00 ± 16.50 

 8 49.85 ± 20.45 0.27 ± 0.19 83.80 ± 18.30 
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 Total 49.69 ± 21.03 0.25 ± 0.20 79.83 ± 18.89 

2015 9 37.80 ± 19.95 0.24 ± 0.17 86.20 ± 14.25 

 10 41.10 ± 21.40 0.22 ± 0.15 85.50 ± 18.40 

 11 39.85 ± 21.00 0.26 ± 0.17 82.00 ± 16.00 

 12 42.15 ± 22.80 0.20 ± 0.16 78.90 ± 19.50 

 Total 40.23 ± 21.29 0.23 ± 0.16 83.15 ± 17.53 

2016 13 39.55 ± 20.65 0.25 ± 0.14 82.30 ± 18.10 

 14 35.20 ± 21.30 0.21 ± 0.17 84.00 ± 15.40 

 15 50.90 ± 17.45 0.30 ± 0.13 80.50 ± 19.30 

 16 45.05 ± 20.70 0.22 ± 0.14 85.10 ± 14.70 

 Total 42.68 ± 20.53 0.25 ± 0.15 82.73 ± 16.88 

Overall Average  51.60 ± 22.85 0.25 ± 0.18 79.77 ± 20.71 

 

Table 2. Number of Non-Functional Distractors per Item and Related Mean DIFI and DI shown by Year 
Year Parameter Number of NFDs per Item Total 

  0 1 

2013 n (%) 60 (30.0) 76 (38.0) 

 Mean DIFI % 50.45 64.75 

 Mean DI 0.31 0.30 

2014 n (%) 85 (42.5) 87 (43.5) 

 Mean DIFI % 46.80 55.10 

 Mean DI 0.24 0.27 

2015 n (%) 112 (56.0) 68 (34.0) 

 Mean DIFI % 38.70 44.85 

 Mean DI 0.22 0.25 

2016 n (%) 117 (58.5) 58 (29.0) 

 Mean DIFI % 39.55 47.90 

 Mean DI 0.26 0.23 

Total n (%) 374 (46.8) 289 (36.1) 

 Mean DIFI % 41.88 53.65 

 Mean DI 0.26 0.26 

 

Table 3. Item Classification uses the DIFI, Discrimination Index (DI) and Distractor Efficiency (DE) while listing 

actions to take. 
Index n (%) DE % P value Proposed Action 

DIFI     

Difficult 172 (21.5) 89.40 <0.005* Review 

Acceptable 420 (52.5) 87.10  Store and review 

Easy 208 (26.0) 62.75  Discard 

DI     

Poor 260 (32.5) 79.20 <0.005† Discard 

Acceptable 260 (32.5) 81.50  Store and review 

Excellent 260 (35.0) 84.00  Store 

 

Figure 1: Pediatric Clerkship MCQ Examination Analysis (2013-2016), Difficulty Index, Discrimination Index, 

and Effectiveness Trends 
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Figure 2:Impact of Non-Functional Distractors on Difficulty Index, Mean Difficulty Index by Number of NFDs 

(2013-2016) 

 
 

Figure 3:Item Classification Analysis, Distribution and Effectiveness by DIFI and Discrimination Index 

Classifications 

 
 

RESULT: 

The item analysis of multiple-choice questions (MCQs) from paediatric clerkship examinations over four years revealed 

important trends in item performance and quality indicators. The difficulty index (DIFI) showed variability across years 

and examination sessions, with mean values ranging from approximately 35% to 70%. Earlier years tended to have 

higher mean DIFI values, indicating relatively easier items, while later years demonstrated lower DIFI values, reflecting 

more challenging questions. The overall average DIFI was 51.60%, suggesting that, on average, items had moderate 

difficulty. The discrimination index (DI), measuring how well items differentiate between high- and low-performing 

students, showed consistent moderate values around 0.25 across the study period. This indicates that most questions had 

acceptable discriminative power. The distractor efficiency (DE), representing how effectively incorrect options attracted 
students away from the correct answer, averaged nearly 80%, highlighting generally well-constructed distractors. DE 

tended to be higher in more recent years, suggesting improved question design. Analysis of non-functional distractors 

(NFDs) revealed that nearly half of the items had zero or one NFD per question, indicating good quality distractors 

overall. Items with no NFDs had higher mean DIFI and DI values compared to those with one NFD, underscoring the 

importance of effective distractors in item performance. Classification based on DIFI showed that 21.5% of items were 

difficult and recommended for review, while 52.5% were of acceptable difficulty and stored for future use with review, 

and 26% were deemed easy and discarded. Regarding discrimination, 32.5% of items were poor and discarded, while 

32.5% were acceptable and 35% excellent, with both groups stored for future use. These findings support ongoing 

refinement of the MCQ bank, emphasizing the need to review difficult and poor discriminating items to maintain 

examination quality and fairness. 
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DISCUSSION: 
The study reported that the difficulty level of the 800 items tested in 16 summative examinations was acceptable. DIFIs 

in 2013 were mostly lower than those seen in 2015 and 2016. Probably, the examination committee has recently 

improved the difficulty level of MCQs. Even though incentives and how they are tested may differ, the outcomes from 

the studies are broadly similar. Previously, research found mean DIFIs from 39% to 89% in many kinds of assessments. 

According to a study, most items or around 61%, were acceptable, 24% were easy and a further 15% were rated as 

difficult. Meanwhile, 53.4% of items fit in the first category, 25.9% fit into the second and 20.8% were part of the third. 

Choose straightforward MCQs for major concepts and put harder versions towards the end of the examination to 

highlight which students performed best. A similar pattern to other reports was seen in the DI, where the counts of poor, 
acceptable and excellent were nearly the same. Flawed keys, uncertain questions or challenging content are often the 

reason for poor DI. Consequently, these items should be excluded because they cannot differentiate between students’ 

abilities. Reducing the number of unnecessary distractors and designing good distractors play a big role in improving 

MCQ quality. Very few questions had more than two NFDs in this study and distractor efficiency (DE) got better each 

year from 2013 to 2016. Growing numbers of zero NFDs and declining numbers of items with three or more NFDs 

demonstrate that efforts to improve quality are ongoing. Assessments with lots of NFDs often have a high DIFI and a 

low DI, so they do not measure student learning as well. Big-DE materials deserve additional efforts to delete them if 

their difficulty level is SSS and they must be reviewed again if they are LLL, yet simple small-DE items should not be 

in the course. Acceptable DIFI and DE items should be retained to make them even better. Take time to look over 

questions where people often answer wrong more than right. Results indicate that fewer NFDs in an item were related to 

better discrimination, making it necessary to discard questions with low indices and keep those with high ones. Results 
showed that objects with just a few NFDs had good marks for both DIFI and DI, whereas items with three or more 

NFDs had poorer scores. As long as you hold onto important topics, you can check how well your students are learning. 

Almost without exception, studies agree that three-option MCQs are superior because they improve reliability, reduce 

the time needed to write questions and allow for more questions in the exam. A dome-shaped connection was detected 

between DIFI and DI and higher DI was measured at mid-level DI scores. According to the results, this test achieved an 

acceptable level of reliability with a coefficient of 0.76. Simply put, accurate assessment of students’ progress depends 

on good MCQ questions. While NFDs don’t challenge K students much, less guessing and more use of functional 

features makes the exams better for everyone. If an examination committee and special training are included, the 

development of questions can be even more effective. This research should be complemented by efforts to keep 

improving the model and applying it to other disciplines. 

 

CONCLUSION: 
Data from the study proves that the right kind of MCQs are very important for assessing students accurately. The results 

indicate that questionnaire items which meet certain conditions play a key role in the reliability and validity of the 

examinations. After passing time, the quality of questions grew as NFDs were reduced while DE was increased, 

demonstrating that assessment quality is being constantly pursued. Items that contained fewer bad distractors were able 

to tell the difference between top and bottom students, unlike those that had many of these distractors which went down 

in ease and usefulness for telling ability apart. The results show that it’s important to regularly review and modify 

MCQs to maintain a strong library of questions. Giving easier questions at the beginning of the test can motivate 

students and putting tougher questions at the close helps sort out how well they did. According to the findings, offering 

fewer but similar options can help assessments remain accurate and also lower the time needed to create them. 

Improvement can be achieved by frequently analyzing items, with the help of dedicated committees and by teaching or 

retraining item writers. Working on applying these practices to other subjects will secure standardized yet effective ways 
to measure what students have learned. 
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