
Table 1 Standardized pre-designed [10] checklist for self-evaluation of items (One-Best-Answer MCQ)
	Instructions For Use: Please self-evaluate each constructed MCQ (item) before submission by selecting ‘yes’ or ‘no’ for each type of recommendation in the checklist and write the MCQ in the given guided format.   

	Sr. No.
	Recommendations to Construct an Item
	Does your item meet the recommended criteria?

	
	
	Yes
	No

	1
	The scenario should be related to the question.
	
	

	2
	Avoid negative questions. e.g., Which ONE of the following is NOT a characteristic...
	
	

	3
	No "EXCEPT" marked question.
	
	

	4
	Avoid usage of ambiguous (e.g., frequently, often, occasionally) or absolute terms (e.g. almost, never, frequent).
	
	

	5
	Options do not give a clue to the answer (a word in the stem repeated in the option(s)).
	
	

	6
	All options are uniform/homogenous e.g. Identification/Diagnosis/Management as a separate entity in each question.
	
	

	7
	All options must be short and of a similar length. A single long option should not be a correct answer, which gives the clue of being the true answer.
	
	

	8
	Avoid ‘all of the above' or ‘none of the above' option
	
	

	9
	Put the options in chronological order; i.e. ascending/descending if numerical, and alphabetical otherwise.
	
	

	10
	Use questions and avoid phrases.
	
	

	11
	Should have only one correct answer.
	
	

	12
	Should fulfill the cover test, i.e. if you cover the options, you can answer the questions (the single most important criteria for a good MCQ).
	
	

	13
	Options shouldn’t be overlapped.
	
	

	14
	The stem should be clear.
	
	

	15
	Lead-in should be clear.
	
	

	16
	The answer should not hinge on another question.
	
	

	17
	Avoid True or False.
	
	

	18
	Sscenario should be functional
	
	

	19
	Follow the guided format given below for each MCQ:
	
	

	Guide format for One-best-Answer MCQ
	Subject
	

	TOS-related Topic or Sub-topic
	

	Reference 
(Book, Ed., Chap., Page)
	

	Stem / Question
	

	Options

	a. 
	

	b. 
	

	c. 
	

	d. 
	

	Key 
	a, b, c or d

	Date of Submission
	

	Developer Signature
	

	
	







Table 2: Criteria for each Parameter of Item Analysis Report
	Item Analysis Parameters

	Parameters
	Scale

	1
	Test Reliability Index11 (Cronbach alpha value)
	a
	(0.9 – 1.00) Very Good and Highly consistent

	
	
	b
	(0.7 – 0.80) Good and Acceptable

	
	
	c
	(0.6 – 0.70) Acceptable

	
	
	d
	(<0.60) Low Reliability (needs to be refined)

	2
	Difficulty Index12 
(P value from hard to easy)

	a
	(<0.3) Too Hard 

	
	
	b
	(0.3 – 0.79) Moderate (Acceptable)

	
	
	c
	(≥ 0.8) Too easy

	3
	Point-Biserial Correlation13 (For Discrimination)
(-1 to 1)

	a
	(> 0.4) Excellent

	
	
	b
	(0.25 – 0.40) Good  and Acceptable

	
	
	c
	(<0.1 - 0.25) Poor

	
	
	d
	(Negative) Defective item

	4
	Distractor Efficiency14

	a
	(>0.05) Well functioned distractors

	
	
	b
	(<0.05) Unwell functioned distractors

	5
	Students’ Academic Score*
	a
	(≥70%) Excellent

	
	
	b
	(60-69%) Good

	
	
	c
	(50-59%) Satisfactory

	
	
	d
	(<50%) Unsatisfactory

	*As per institutional (CMH LMC & IOD) criteria based on affiliated University (National University of Medical Sciences, NUMS, Rawalpindi, Pakistan) guidelines



Table 3 Comparative analysis of the reliability index of MCQs-based assessments before and after each subject of basic medical sciences
	
Subjects of Basic Medical Sciences
	
Comparative Phases
	Test Reliability Index
	Chi-square Analysis

	
	
	Cronbach Alpha coefficients
	Interpretation
	Sample size
	MCQs count
	95% confidence intervals
	X2
	P-value

	Anatomy 
	Pre-intervention
	0.58
	Low Reliability
	55
	55
	0.4049  0.7240
	0.082
	0.774

	
	Post-intervention
	0.61
	Acceptable Reliability
	74
	60
	0.4720  0.7267
	
	

	Physiology
	Pre-intervention
	0.60
	Low Reliability
	75
	40
	0.4586  0.7193
	1.148
	0.284

	
	Post-intervention
	0.69
	Acceptable Reliability
	75
	56
	0.5810  0.7823
	
	

	Biochemistry
	Pre-intervention
	0.53
	Low Reliability
	66
	40
	0.3519  0.6786
	0.000
	1.000

	
	Post-intervention
	0.53
	Low Reliability
	70
	45
	0.3579  0.6746
	
	

	Oral Biology
	Pre-intervention
	0.55
	Low Reliability
	74
	40
	0.3898  0.6851
	0.450
	0.502

	
	Post-intervention
	0.62
	Acceptable Reliability
	62
	45
	0.4713  0.7435
	
	




Table 4 Item-Analysis of MCQs-based assessment before and after intervention in each subject of basic medical sciences
	Difficulty Factor Analysis
	Chi-square Analysis

	Subjects of Basic Medical Sciences
	Comparative Phases
	Item Count
	Easy
(p ≥ 0.8)
	Good & Acceptable
(P = 0.3-0.79)
	Difficult 
(P < 0.3)
	
X2
	
P-value

	
	
	N
	N (%)
	N (%)
	N (%)
	
	

	Anatomy
	Pre-intervention
	55
	11 (20)
	37 (67.27)
	7 (12.73)
	4.958
	0.026

	
	Post-intervention
	60
	20 (33.33)
	32 (53.33)
	8 (13.33)
	
	

	Physiology
	Pre-intervention
	40
	13 (32.5)
	19 (47.5)
	8 (20)
	7.654
	0.005

	
	Post-intervention
	56
	9 (16.07)
	35 (62.5)
	12 (21.43)
	
	

	Biochemistry
	Pre-intervention
	40
	9 (22.5)
	27 (67.5)
	4 (10)
	0.626
	0.428

	
	Post-intervention
	45
	12 (26.67)
	28 (62.22)
	5 (11.11)
	
	

	Oral Biology
	Pre-intervention
	40
	5 (12.5)
	24 (60)
	11 (27.5)
	11.45
	0.0007

	
	Post-intervention
	45
	13 (28.89)
	26 (57.78)
	6 (13.33)
	
	

	Point-Biserial correlation
	

	Subjects of Basic Medical Sciences
	
Comparative Phases
	
Item Count
	Defective Item (negative value)
	Poor
(< 0.1 - 0.25)
	Good & Acceptable
(>0.25-0.40)
	Excellent
(> 0.40)
	X2
	P-value

	
	
	N
	N (%)
	N (%)
	N (%)
	N (%)
	
	

	Anatomy
	Pre-intervention
	55
	3 (5.45)
	15 (27.27)
	19 (34.54)
	18 (32.72)
	31.651
	0.0000

	
	Post-intervention
	60
	2 (3.34)
	37 (61.67)
	17 (28.34)
	4 (6.67)
	
	

	Physiology
	Pre-intervention
	40
	4 (10)
	8 (20)
	24 (60)
	4 (10)
	57.636
	0.0000

	
	Post-intervention
	56
	6 (10.71)
	25 (44.64)
	18 (32.14)
	7 (12.5)
	
	

	Biochemistry
	Pre-intervention
	40
	3 (7.5)
	9 (22.5)
	12 (30)
	16 (40)
	26.434
	0.0000

	
	Post-intervention
	45
	6 (13.34)
	21 (46.67)
	13 (28.89)
	5 (11.11)
	
	

	Oral Biology
	Pre-intervention
	40
	1 (2.5)
	19 (47.5)
	17 (42.5)
	3 (7.5)
	13.744
	0.0002

	
	Post-intervention
	45
	4 (8.89)
	17 (37.78)
	14 (31.11)
	10 (22.22)
	
	

	Distractor Efficiency
	
	

	Subjects of Basic Medical Sciences
	Comparative Phases
	Item Count
	MCQs with Well-functional distractors (>0.05)
	MCQs with Unwell-functional distractors (<0.05)
	X2
	P-value

	
	
	N
	N (%)
	N (%)
	
	

	Anatomy
	Pre-intervention
	55
	30 (53.57)
	26 (46.4)
	16.705
	0.000


	
	Post-intervention
	60
	48 (80)
	12 (20)
	
	

	Physiology
	Pre-intervention
	40
	32 (80)
	8 (20)
	0.004
	0.949

	
	Post-intervention
	56
	45 (80.35)
	11 (19.6)
	
	

	Biochemistry
	Pre-intervention
	40
	27 (67.5)
	13 (32.5)
	
4.036
	
0.004

	
	Post-intervention
	45
	36 (80)
	9 (20)
	
	

	Oral Biology
	Pre-intervention
	40
	16 (40)
	24 (60)
	
46.891
	
0.000

	
	Post-intervention
	45
	39 (86.66)
	6 (13.33)
	
	





Table 5 Statistical comparison of students’ academic results in MCQs-based assessment in each subject of basic medical sciences before and after intervention  
	Subjects of Basic Medical Sciences
	Comparative Phases
	Total Students 
	Item Count
	Students’ Academic Results (%)
	Chi-square Analysis

	
	
	
	
	Unsatisfactory
(<50)
	Satisfactory (50-59)
	Good 
(60-69)
	Excellent
(≥70)
	X2
	P-value

	
	
	
	N
	N (%)
	N (%)
	N (%)
	N (%)
	
	

	Anatomy
	Pre-intervention
	127
	55
	24 (18.89)
	26 (20.47)
	46 (36.22)
	31 (24.41)
	12.592
	0.0004

	
	Post-intervention
	74
	60
	10 (13.51)
	17 (29.97)
	40 (54.05)
	7 (9.45)
	
	

	Physiology
	Pre-intervention
	75
	40
	9 (12)
	14 (18.67)
	37 (49.33)
	15 (20.0)
	31.169
	0.0000

	
	Post-intervention
	75
	56
	21 (28)
	31 (41.33)
	19 (25.33)
	4 (5.33)
	
	

	Biochemistry 
	Pre-intervention
	205
	40
	48 (23.30)
	29 (14.07)
	44 (21.35)
	85 (41.46)
	28.997
	0.0000

	
	Post-intervention
	70
	45
	7 (10)
	16 (22.85)
	35 (50.0)
	12 (17.14)
	
	

	Oral Biology 
	Pre-intervention
	74
	40
	36 (48.65)
	28 (37.84)
	8 (10.81)
	2 (2.70)
	54.444
	0.0000

	
	Post-intervention
	62
	45
	6 (9.67)
	19 (30.64)
	21 (33.87)
	16 (25.81)
	
	




