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Abstract

Introduction: Multiple-Choice Questions (MCQs) are widely used in undergraduate medical assessment as they permit broad content coverage, objectivity in scoring, and evaluation of large groups. Post-test item analysis guides retention or revision of items for future use. Objectives: To analyze Physiology MCQs from MBBS Phase I internal assessment using item analysis parameters to generate evidence-based recommendations for revision or retention of items. Methods: This study was a single-test post-hoc item analysis of an existing Physiology MBBS Phase I internal assessment conducted at JIIU’s Indian Institute of Medical Science and Research Medical College, Maharashtra, India. All students who appeared for the test were included (n=123). The paper comprised 20 single best-answer MCQs, each with one key and three distractors. Item-level analysis was performed on anonymized responses using pre-specified criteria. The KR-20 reliability coefficient was calculated. Results: Final analysis included 123 students and 20 MCQs. The mean score was 9.93 ± 2.48, with a range of 4-16. The mean difficulty index was 0.496, mean discrimination index was 0.303, and mean distractor efficiency was 78.3%, and KR-20 reliability coefficient was 0.35. 4 items were difficult, 11 were of moderate difficulty, and 5 were easy. Good discrimination was observed in 5 items, and 11 items had 100 % distractor efficiency. Using the operational retention rule, 4 items were retained, 16 required revision, and only 2 items met all three desired criteria. Conclusion: The Physiology MCQs demonstrated acceptable mean difficulty, average discrimination, and good distractor efficiency, however most items required revision before inclusion in departmental MCQ bank.
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INTRODUCTION
Multiple-choice questions (MCQs) are widely used in departmental examinations as they have the advantage of sampling broad domains of knowledge efficiently and hence reliably[1].
The MCQ format allows teachers to efficiently assess large numbers of candidates and to test a wide range of content[2].
Well-constructed MCQs are preferred for their objectivity in assessment, comparability in different settings, wide coverage of subject, and minimization of assessor’s bias[3].
Item analysis is a post-examination method for ensuring the validity and reliability of MCQs. It provides feedback about the constructed items and the coverage of the content materials from which items were created[4].
Failure to adhere to standard item-writing guidelines may render examination questions easier or more difficult than intended[5].
Common item analysis parameters include the difficulty index (DIF I), which reflects the percentage of correct answers to total responses; the discrimination index (DI), which identifies discrimination between students with different levels of achievement; and distractor efficiency (DE), which indicates whether the distractors in the item are well-chosen or have failed to distract students from selecting the correct answer[6].
The present study was conducted to analyse the Physiology MCQs in MBBS Phase I internal assessment examination using these item analysis parameters to generate evidence-based recommendations for retention, and revision of items and to strengthen departmental MCQ bank.
METHODS
This study was a single-test post-hoc item analysis of existing Physiology MBBS Phase I internal assessment conducted at JIIU’s Indian Institute of Medical Science and Research Centre Medical College in Maharashtra, India. The study was conducted over a period of six weeks from 15 Feb 2026 to 31 March 2026. All students who appeared for the test were included (n=123). The primary unit of analysis was an MCQ item (n=20). Student responses were used to calculate item level psychometric indices from anonymized examination data Incomplete and non-finalized records from anonymized dataset were excluded from analysis. The written question paper included 20 single best-answer MCQs. Each item consisted of one correct response i.e. key and three distractors. Analysis was done at item level and responses were anonymized. Each correct answer response carried 1 mark. There was no negative marking. Responses were coded 1 for correct and 0 for incorrect and entered into Microsoft Excel 2013 (Microsoft Corp., USA) and analysed at item level. Because the objective of the present study was a descriptive psychometric analysis of a single examination paper, inferential statistics were not planned. Descriptive statistics were expressed as mean, standard deviation, range, frequencies, and percentages. Mean difficulty index, mean discrimination index, and mean distractor efficiency were reported to summarize the overall profile and were interpreted together with category-wise distributions and item-level results rather than as stand-alone indicators. The Kuder Richardson 20 (KR-20) reliability coefficient was computed from the finalized binary response matrix to describe the internal consistency of 20-item paper.
The Institutional Ethics Committee (IEC) approval was taken. Difficulty index was defined as proportion of students answering an item correctly. Difficulty was categorized as difficult (< 0.30), moderate (0.30 – 0.70) and easy (> 0.70). After ranking students by total score, the upper and lower 27% groups were selected according to Kelley’s criterion for extreme-group item analysis[13]. As 27% of 123 students equals 33.21, the group size was rounded to 33 students in each group. The discrimination index (DI) was calculated as DI = (H-L)/ n [13], where H is the number of students answering the item correctly in high-achiever group, L is the number answering correctly in low-achiever group, and n is the number of students in each extreme group. The DI ranged from – 1 to + 1. Items were categorized as poor (< 0.20), acceptable (0.20 – 0.39), and good (≥ 0.40) discriminators[11]. 
Distractor efficiency is a measure of functionality of each of three distractors per item. A distractor selected by fewer than 5% students is considered as non-functional distractor. Accordingly, items with 0, 1, 2, and 3 non- functional distractors had distractor efficiency values of 100%, 66.7%, 33.3%, and 0 %, respectively[8].
RESULTS
Final analysis included 123 students and 20 single-best answer MCQs. The upper and lower groups comprised 33 students each. The minimum score was 4 and the maximum score was 16. The mean total score was 9.93 with standard deviation of 2.48. The mean difficulty index was 0.496 (range: 0.122-0.894), the mean discrimination index was 0.303, and the mean distractor efficiency was 78.3% and the KR-20 reliability coefficient for the paper was 0.35 [Table. 1].
Based on predefined classification on item-wise analysis, 4 items (20%) were categorized as difficult, 11 items (55.0%) as moderate, and 5 items (25.0%) as easy [Table. 2]. The most difficult item was Q2 (difficulty index 0.122) and the easiest item was Q4 (difficulty index 0.894) [Table. 1].
With respect to discrimination index (DI), 5 items (25%) demonstrated good discrimination, 10 items (50.0%) showed acceptable discrimination, and 5 items (25%) showed poor discrimination. No item demonstrated negative discrimination [Table. 3]. The highest discrimination index was observed for Q5 and Q12 (0.545 each), followed by Q18 (0.515), whereas item number Q10 had the lowest discrimination index (0.00) [Table. 1].
The mean distractor efficiency was 78.3%. Out of 20 items, 11 items (55.0%) had distractor efficiency of 100%, 5 items (25.0%) had 66.7%, and 4 items (20.0%) had 33.3%. No item had 0.0% distractor efficiency [Table. 4]. 
Based on pre-specified operational decision rule of moderate difficulty (0.30 – 0.70), discrimination index (DI ≥ 0.20), and distractor efficiency of 100 %, 4 items (Q1, Q5, Q12, and Q19) were considered suitable for retention, whereas remaining 16 items required revision. No item fulfilled criterion for discard, as none showed negative discrimination [Table. 1].
Overall, only 2 items (10.0%) met all three desired criteria simultaneously, namely moderate difficulty (0.30- 0.70), good discrimination (DI ≥ 0.40) and 100 % distractor efficiency. The 18 items (90.0 %) did not meet all three criteria [Table. 5].
	Item No.
	Difficulty Index 
(p value)
	Discrimination index 
(DI)
	Distractor efficiency 
(DE)
	Decision

	Q1
	0.415
	0.333
	100.00
	Retain

	Q2
	0.122
	0.061
	100.00
	Revise

	Q3
	0.390
	0.424
	66.67
	Revise

	Q4
	0.894
	0.242
	33.33
	Revise

	Q5
	0.439
	0.545
	100.00
	Retain

	Q6
	0.293
	0.394
	100.00
	Revise

	Q7
	0.163
	0.242
	100.00
	Revise

	Q8
	0.675
	0.061
	100.00
	Revise

	Q9
	0.268
	0.424
	100.00
	Revise

	Q10
	0.350
	0.000
	100.00
	Revise

	Q11
	0.764
	0.182
	33.33
	Revise

	Q12
	0.423
	0.545
	100.00
	Retain

	Q13
	0.756
	0.242
	66.67
	Revise

	Q14
	0.740
	0.333
	33.33
	Revise

	Q15
	0.610
	0.242
	66.67
	Revise

	Q16
	0.358
	0.182
	100.00
	Revise

	Q17
	0.577
	0.364
	66.67
	Revise

	Q18
	0.496
	0.515
	33.33
	Revise

	Q19
	0.472
	0.364
	100.00
	Retain

	Q20
	0.724
	0.364
	66.67
	Revise


Table 1: Item-wise analysis summary 
	Difficulty 
category
	Classification 
criteria
	Item numbers
	n
	Percentage

	Difficult
	< 0.30
	Q2, Q6, Q7, Q9
	4
	20.0

	Moderate
	0.30 – 0.70
	Q1, Q3, Q5, Q8, Q10, Q12, Q15, Q16, Q17, Q18, Q19
	11
	55.0

	Easy
	>0.70
	Q4, Q11, Q13, Q14, Q20
	5
	25.0

	Total
	-
	20 items
	20
	100.0


Table 2: Distribution of difficulty index (p value) categories (n=20) 
	Discrimination category
	Number of items 
	Percentage

	Good (≥ 0.40)
	5
	25.0

	Acceptable (0.20 – 0.39)
	10
	50.0

	Poor (< 0.20)
	5
	25.0

	Negative (-)
	0
	 0.0

	Total 
	20
	100


Table 3: Distribution of discrimination index (DI) categories (n=20) 
	Distractor efficiency (%)
	Number of items 
	Percentage

	100 
	11
	55.0

	66.7 
	5
	25.0

	33.3 
	4
	20.0

	0.0 
	0
	 0.0

	Total 
	20
	100


Table 4: Distribution of distractor efficiency (DE) categories (n=20) 
	Criterion status
	Number 
of items
	Percentage 

	Meet all three desired criteria
	2
	10.0

	Did not meet all three desired criteria
	18
	90.0

	Total 
	20
	100.0


Table 5: Items meeting all three desired criteria simultaneously (n=20)Desired criteria: Moderate difficulty index (0.30 – 0.70), Good discrimination index (≥ 0.40) and distractor efficiency (100%)
 
DISCUSSION
This analysis showed that physiology paper had a reasonable average difficulty level and good distractor functioning, but item quality was uneven at individual-question level. Only four items satisfied the operational retention rule, and only two items simultaneously achieved moderate difficulty, good discrimination, and full distractor efficiency. Therefore, the overall paper should not be interpreted as uniformly strong. The findings support selective retention of a small subset of items and substantial revision of the remaining MCQs before reuse in the departmental question bank. 
Gajjar et al.[3] reported a lower mean discrimination index (0.14), but higher mean distractor efficiency (88.6%). Rezigalla et al.[4] reported 69.5% items with acceptable difficulty but a higher mean discrimination index (0.46). Kheyami et al.[6] reported mean difficulty indices ranging from 36.70% to 73.14%, mean discrimination indices from 0.20 to 0.34, and mean distractor efficiency from 66.5% to 90%. Mahjabeen et al.[9] found 81% items in the acceptable difficulty range with mean discrimination index of 0.35 ± 0.16 and mean distractor efficiency of 63.55 ± 27.47. Kumar et al.[10] reported 82% items with good or acceptable difficulty, a mean difficulty index of 55.32 ± 7.4, and mean discrimination index of 0.31 ± 0.12. Patil et al.[11] reported a mean difficulty index 38.3%, a mean discrimination index 0.27, and a mean distractor efficiency 82.8%. Bhat and Prasad[12] reported mean difficulty index 53.22, mean discrimination index 0.26, and mean distractor efficiency of 78.32%. Q10 had a discrimination index of 0.00, indicating that the proportions of correct responses in upper and lower groups were equal; therefore, the item did not differentiate between high and low performing students. Although Q10 had moderate difficulty and 100 % distractor efficiency, its lack of discriminatory power suggests that it should be reviewed for stem clarity, alignment with taught content, and key accuracy. Similarly, Q2 and Q8, which showed very low discrimination, need focused content and construction review before future use.  The present study findings fall within the broad range reported in the literature for item analysis indices. It also supports structured revision of a large proportion of items before their inclusion in the departmental question bank. 
CONCLUSION
The analyzed Physiology paper showed acceptable mean difficulty, average discrimination, and reasonably good distractor efficiency, but only a small number of items were suitable for retention and the internal consistency of 20-item paper was low. These findings support systematic post-examination item analysis followed by targeted revision, rather than direct reuse of most items, to strengthen future departmental assessments and build a departmental MCQ bank.
Limitations: 
This study was limited to single internal assessment paper from one institution, and one subject area, and it included a small number of items i.e. (n=20). The analysis was restricted to single examination and did not include repeat testing, test-retest evidence, or longitudinal item performance across batches. The manuscript also did not include formal blueprinting or content validity assessment, qualitative review of item-writing flaws, or cognitive-level classification according to Bloom’s taxonomy. In addition, other psychometric indicators such as point-biserial correlation were not computed. Accordingly, the findings should be interpreted as an item-level psychometric analysis of one examination rather than a comprehensive validation of the broader assessment program. 
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