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Abstract 
 

Objective: To study items’ construction and psychometric analysis of the Specialty (SpX) Qualifying Residency Exam (QRE) of the 
Postgraduate Medical Institute “Y” (PGMY). Methods: A post-validation cross-sectional analytical study using a Non-Probability Purposive 
Judgmental sampling technique. The SpX was selected from the lowest three success rates of the 52 clinical specialties within the 2020-2023 
QRE Cycles. Results: 175 candidates sat for QRE. The success rate was 10.86% (19). The QRE contained 120 A-type MCQs. Items without any 
flaws were 7 (5.8%). “Non-Vignette Stems” were 118 (98.3%); the majority of the “Lead-in items” were not in a question format. Two-thirds 
failed the “Cover-the-options” Test. 48 items (40%) had “Constructional Testwiseness” and “Irrelevant-MCQ” flaws. Furthermore, the mean 
Difficulty Index (DifI) was 45.9 ± 4.52, where 114 (86.7%) were within the acceptable. The Discrimination Index/Points Biserial (DisI/PBS) 
mean was 0.17± 0.02. 18 items (15%) had minus values. The Mean Distractor Efficiency (mDE) was 66.0% ± 0.09. Significant associations (p-
value <0.05) were found between flaws and, the DifI and DisI/PBSDisI/PBS, HORST Index, and Bloom’s levels. Likewise, mDE showed a 
significant association with DifI but not with DisI/PBS. On the other hand, no significant association between the success rate and the MBBS 
curriculum style. Unlike the international trend of the same profession, the QRE had a zigzagging low success rate since cycle 2013. Conclusion: 
The items' quality significantly affected QRE. Other potentially influential factors deserve future multivariate analytical research. This 
consolidates the PGMY strategic plans for Exam Bank and Health Professions Education. 
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INTRODUCTION 

 
The World Federation for Medical Education recommends 
nine global quality standards for postgraduate medical 
education, including "Assessment of Trainees," which requires 
documentation and evaluation of assessment methods. 
Multiple-choice items (MCQs) are the most popular, reliable, 
valid, and cost-effective written assessment tools for medical 
knowledge and psychomotor domains (Tawalare et al., 2020). 
PGMY Qualifying Degrees in Sudan awards professional 
medical specialty degrees through an entry qualifying exam 
consisting of 120 Best-of-Four A-type MCQs. Candidates 
must pass this exam to enroll in specialty training residency 
programs, which require 48 months/4 years of specific training 
competencies (Qureshi, 2020). This postgraduate study was the 
first of its kind in PGMY and among a few internationally. It 
analyzed the quality and the impact of MCQ construction in 
one of the PGMY Specialty MD Qualifying Entry Exams with 
the lowest success rate in the 2020-2023 QRE Cycle 
(Doorenweerd et al., 2017). It was chosen by the Judgmental 
Sampling Method.  
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This Entry Exam is a crucial fundamental exam that any 
candidate must pass before starting the required training to 
obtain the Clinical MD specialty qualification (Ozair et al., 
2023). The study analyzed MCQ items, test statistics, 
constructor flaws, Bloom's taxonomy level, reliability, 
Difficulty Index, Discriminating index/Point Biserial, and 
mean distractor efficiency. It also evaluated test statistics and 
examination reports. Ethical issues were addressed by 
apprehending PGMY and keeping the council hidden. The 
study examines the MD Qualifying Entry Exam of Specialty 
Council X at Sudan Medical Specialization Board, focusing on 
test statistics, technical construction issues, and the impact of 
candidates' university curriculum type and geographical 
location on exam success rate, as well as calculating the four 
main quality item analysis parameters. 
 
Theoretical Framework 
 
Item Response Theory (IRT) 
 
The item response theory has suggested that the test-taking 
success depends on the examiners ability and the item’s 
difficulty, particularly in the MCQs. Although the poorly 
constructed MCQs might not discriminate among high and low 
ability, that is potentially affecting the success rate (Edelen & 
Reeve, 2007). 



LITERATURE REVIEW 
 
Assessment in Medical Education 
 
Assessment is an essential part of candidates learning. 
Importantly, it derives learning. Hence, by assessment, we 
force them to learn what we want them to learn (Sa-
Ngiamsuntorn et al., 2021). Ian Hart's 1998 AMEE Conference 
emphasized the importance of high-quality, valid, reliable, 
feasible, and acceptable assessment tools for students to learn 
and improve their learning outcomes. The innovative 
assessment practices in legal education in England, 
emphasizing the need for rigorous analysis and 
implementation. It provides website resources for readers to 
follow developments in specific projects (Bone & Maharg, 
2019). MCQs are commonly used for assessment because their 
high content validity encompasses many content areas. 
Moreover, MCQ items can be administered in a relatively short 
period and can be graded by computer (Marchant, 2021). 
MCQs should aim to assess knowledge recollection and 
comprehension, the low learning levels of Bloom's taxonomy, 
and masterly measure other high cognitive teaching objectives 
within that creating a high-quality MCQ examination is a 
complex academic task requiring designers to understand ILOs 
and the Blueprint, requiring time and effort (Gordon et al., 
2017). MCQs are preferred due to their objectivity and 
efficiency in scoring, impacting the quality of medical 
undergraduate and postgraduate institutes, as they can be 
scored manually or electronically (Singh, 2021). 
 
Quality of assessment and its impact on Accreditation 
 
The World Federation for Medical Education (WFME) global 
standards embrace all phases of medical education, the basic 
(undergraduate) medical education, postgraduate medical 
education, and continuing professional development of medical 
doctors (Rao, 2024). The World Federation of Medical 
Education (WFME) global standards cover nine standards for 
postgraduate medical education quality improvement, 
including Standard Three, which emphasizes trainee 
assessment, ensuring knowledge, skills, and attitudes are 
covered (Schwill et al., 2022). The concept of assessment 
utility is enhanced by using multiple assessment methods and 
formats, and establishing standard criteria for passing 
examinations to evaluate their reliability, validity, and fairness. 
Higher education is vital for nation development in various 
aspects, including social, economic, cultural, scientific, and 
political aspects. In the globalized world, quality education is 
essential for fostering creativity, talent, adaptability, and 
research mindset. Accreditation, a quality assurance tool, 
ensures institutions meet minimum standards (Kumar et al., 
2020). 
 
Multiple choice items (MCQs) as an assessment tool 
 
Since 2005, EPAs have gained attention, with guidelines and 
workshops supporting faculty development. The AMEE Guide 
provides clarity on EPA descriptions, including title, 
specification, risks, competency domains, knowledge, and 
supervision levels (Ten Cate & Taylor, 2021).  The "AMEE 
Guide No. 25 2009 (12): The assessment of learning outcomes 
for the competent and reflective physician" emphasizes 
assessment as a tool for quality training programs and 
transitions to Outcome-Based Education. The chosen 
assessment tools should be valid, reliable, and feasible 

(Elgadal & Mariod, 2021).    A-type items are a widely used 
multiple-choice format with a stem, lead-in question, and a 
series of choices with one correct answer and three to four 
distractors. They are suitable for testing knowledge domains 
and can be used in summative assessments, national in-service, 
licensing, and certification examinations (Velou & Ahila, 
2020). However, they can be difficult to write, can result in 
cueing, and may seem artificial. Despite these limitations, they 
can assess many content areas quickly, have high reliability, 
and can be graded by computer. However, item editing errors 
are essential to maintain accuracy (Iqbal et al., 2023).   The 
question's difficulty should be based on the examinee's 
knowledge on the assessed topic, not their test-taking strategy 
expertise, as irrelevant difficulty can make the question 
unrelated to the assessment. 
 
Item Construction; Bloom's Classification 
 
Dr. Benjamin Bloom introduced a hierarchy of learning levels 
in 1956, categorized into six major categories: Knowledge, 
Comprehension, Application, Analysis, Synthesis, and 
Evaluation (Grebin et al., 2020). Knowledge is considered the 
prerequisite for implementing these skills and abilities, with 
modifications over time (Betts et al., 2021). Bloom's taxonomy 
can be helpful in assessment to help the justified alignment 
between what is written in the objectives, what is taught, and 
what is to be included in the exam using the appropriate tool 
and structure (Shelley, 2020). 
 
Standard-setting of MCQs 
 
The study evaluated the Ebel standard-setting method for the 
2019 Royal College of Physicians and Surgeons of Canada 
internal medicine certification exam. It assessed parameters 
such as inter-rater agreement, correlations between Ebel scores 
and facility indices, the impact of raters' knowledge of correct 
answers, and the effects of raters' specialty on inter-rater 
agreement and Ebel scores. Results showed low correlations 
between Ebel scores and facility indices, and no significant 
difference between internists and other specialists (Bourque et 
al., 2020). Standard-setting is the endpoint of a test, defining 
the minimum acceptable performance score. A score below the 
set is considered a failure, and the minimum pass level (MPL) 
is determined before and after the test, as emphasized by 
Hamad (Wang et al., 2023). The study compares conventional, 
norm-referenced, and modified-Angoff dental assessment 
methods, finding significant differences in pass/fail rates and 
good inter-rater and test-retest reliability, suggesting potential 
for improvement (Abd‐Rahman et al., 2021). The Smart 
Standard Set system is a graphical-user interface designed to 
help higher education instructors remove poor quality items 
and set appropriate grade boundaries. The system has been 
evaluated through interviews with teachers and focus groups 
with 19 students. Both groups found the system to be feasible, 
accurate, and useful (Brown et al., 2021). 
 
Tests statistics and analysis of performance 
 
Difficulty index (DifI) 
 
The difficulty index (sometimes called facility index or p-
value) for items with one correct/best alternative worth a single 
point. The item difficulty is simply the percentage of 
examinees/candidates who answer an item correctly. Hence, it 
is equal to the item mean. 
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The difficulty index (DifI) = R/T x 100 
 
Where 
 
R is the number of examinees/candidates who answered the 
item correctly, and T is the total number of 
examinees/candidates taking that test (Chidozie & Orluwene, 
2021). The item difficulty index ranges from 0 to 100; the 
higher the value, the easier the question. When an alternative is 
worth more than a single point or more than one correct 
alternative per question, the item difficulty is the average score 
on that item divided by the highest number of points for any one 
alternative. Item difficulty is relevant for determining whether 
examinee/candidates have learned the concept being tested. The 
accepted range is 0.2–0.8 (20). Some other researches detailed 
the acceptable ranges on analysis. Some academic authorities 
consider the level of difficulty from 50-75 (19) where he 
referred to The Hong Kong International Databases for 
Enhancement of Assessments and Learning (Lemke et al., 
2004). 
 
Table 1. Different ranges of the Difficulty Index (DifI) (Burud et 

al., 2019) 
 

Category Value Comment 

Very Difficult (VD) < 20 Not acceptable 
Difficult (D) 20-40 Acceptable upper level 
Average (AV) 41-60 Excellent level 
Easy (ES) 61-80 Acceptable lower level 
Very Easy (VE) > 80 Not acceptable 

 
Discrimination index and point Biserial 
 
The DisI is a test indicator that differentiates high and low-
achieving examinees/candidates. It ranges from +1.0 to –1.0, 
with a 1.0 indicating a perfect correlation between correct 
responses and high marks, and a -1.00 level indicating 
incorrect answers but high overall scores. A higher DisI value 
indicates better discrimination between abilities (Sahoo & 
Singh, 2017). DisI is calculated using Kelly's Method, which 
involves adding correctly answered items from the upper and 
lower 27% of examinees/candidates' performance, divided by 
the total number of both groups. 
 
A. The exam papers are arranged according to the total scores 

of examinees, from the highest to the lowest. 
B. They are then classified into three levels one-third (or 27%) 

of the highest and one-third (or 27%) of the lowest scores. 
C. Take the items one by one and tabulate the number of 

examinees in the upper third and those in the lower third 
who selected each distracter as the correct one. 

D. The formula used: DisI = (Ru-Rl)/½T x 100 
 
Where 
 
Ru = number of correct responses in the upper 1/3, Rl = 
number of correct responses in the lower 1/3, and T=total 
number of examinees in both upper and lower groups (19). 
 
Computerized analyses provide a more accurate assessment of 
the discrimination power of items because they take into 
account the responses of all examinees/candidates rather than 
just high and low-scoring groups (Pradeep Kumar et al., 2021). 
The item discrimination index is a Pearson Product Moment 
correlation between examinee/candidate responses to a 
particular item and total scores on all other items on the test. 

This index is the equivalent of a Point-Biserial coefficient. It 
provides an estimate of the degree to which an individual item 
is measuring the same thing as the rest of the items 
(Assessment, 2017). The accepted range of DisI is > 0.3 (20). 
Some other studies say that 35-100% is considered acceptable, 
while the ‘very good’ is above or equal to 60%. Some 
suggested the modified ranges as shown in table 1.3 (Gupta et 
al., 2022; Sahoo & Singh, 2017). The Point-Biserial 
Correlation (PBS) is the Pearson correlation between responses 
to a particular item and scores on the total test. The Biserial 
Correlation models the responses to the item to represent 
stratification of a normal distribution and computes the 
correlation accordingly (Bonett, 2020). Again the point 
Biserial rpbis ranges are +1 (plus one) to -1 (minus one). The 
Biserial is always more extreme than the point- Biserial. The 
Point-Biserial Correlation (PBS) connects an examinee's item 
scores with their total test scores. A more robust version, the 
Corrected Point-Biserial Correlation, calculates the 
relationship after removing the item score, especially important 
for short tests where one item significantly impacts the total 
score (Acharya & Tippett, 2022). 
 
Table 2. Different categories of DisI/PBS and their interpretation 

 
Category rpbis Value The suggestion about the item/question 

Very good (VG) ≥ 0.40 Retained 
Good (G) 0.30-0.39 Reasonable to be retained 
Below Standard (BS) 0.20-0.29 Marginal (subject to improvement) 
Poor (P) ≤0.19 Rejected if not improved by revision 

 
Distractor Efficiency (DE) 
 
Distractors in MCQs significantly impact test scores, as they 
must be plausible and close to the key answer. Distractor 
Efficiency (DE) measures the effectiveness of these distractors, 
indicating whether they are well-chosen or failed to distract 
(Ansari et al., 2022).  Functional and Non-Functional 
Distractors are options/distractors selected by over 5% of 
examinees, respectively, while NFD is the option/distractor 
selected by less than 5% (Shakurnia et al., 2022). Many factors 
negatively impact the DE, such as item writing errors (31). 
Distractor Efficiency (DE) is determined for each 
item/question based on the number of NFDs. For the Type-A 
best of four MCQs, it ranges from 0, 33.3%, 66.6%, or 100% 
(Sajjad et al., 2020). 
 
Horst Index (HI) 
 
The Horst Index (HI) is a statistical measure developed in the 
1950s to improve item/question reliability. It measures the 
difference between correct answer choices and popular 
distractor choices, divided by total item sats. HI helps identify 
items with potential quality issues, such as incorrect question 
answers or outdated teaching. Its central concern is improving 
item reliability (Farhat et al., 2012). Nineteen anthropometric 
measures were taken from two racial groups, and a procedure 
was developed to maximize differentiation. This method is 
applicable to large-number independent and dependent 
variables, allowing for rapid estimates of regression weights 
and multiple correlations at each step (Horst & Smith, 1950). 
The formula of the Horst Index= [(Frequency of 
examinees/candidates who have chosen the correct key 
answer) – (Frequency of examinees/candidates who have 
selected the most popular distractor)] / the total number of 
examinees/candidates. 
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Reliability (internal consistency) 
 
Reliability refers to the consistency of measured data, reducing 
error variance. Higher reliability results in better test 
performance and items within it. Two commonly used 
formulas for calculating reliability coefficients are Cronbach's 
alpha 2, a generalized Kudor-Richardson 20, and Backhouse's 
specific alpha coefficient (Henson, 2001). The 
examinees/candidates' scores of the examination are divided 
randomly into odd and even numbers in two halves, and the 
extent of correlation between them is measured. A level of 0.8 
or more is considered reliable (Chidozie & Orluwene, 2021). 
The University of Washington, referring to Psychometric 
Theory, is ranging it as shown in table 1.5 (Assessment, 2017). 
 

Table 3. Different reliability ranges and its interpretations 
 

Reliability Interpretation 

>0.90 Excellent reliability; at the level of the best-standardized 
tests 

0.80 –0 .90 Very good for a classroom test 
0.70 – 0.80 Good and suitable for a classroom test; in the range of 

most. There are probably a 
Few items which could be improved. 

0.60 – 0.70 Somewhat low. This test needs to be supplemented by 
other measures (e.g., more 
Tests) to determine grades. There are probably some items 
which could be improved. 

 Suggests need for revision of test, unless it is pretty short 
(ten or fewer items). The 

0.50 – 0.60 Test definitely needs to be supplemented by other 
measures (e.g., more tests) for grading. 

≤ 0.50 Questionable reliability. This test should not contribute 
heavily to the course grade, 
And it needs revision. 

 
Central Assessment Committee and Examination Bank 
 
The massification of higher education in medicine and other 
allied health faculties has led to an unprecedented increase in 
the number of candidates applying to postgraduate studies in 
PGMY (Pillay, 2022). The Entry exam and the promotion 
exams include MCQs. Hence, the quality of which is expected 
to be assessed by medical education experts forming the 
Central Assessment Committee (CAC) (Nakanishi et al., 
2021). CAC has many tasks to perform and evaluate, such as 
standard-setting as an indispensable mainstay step in making 
fair decisions on who to pass and who to fail. Moreover, CAC 
provides structured feedback and training to develop an 
Examination Bank (Bittner et al., 2020). There is an increasing 
demand for feedback from the candidates and their relatives. 
Teaching staff also need feedback on the quality of the items 
they set. In response to these key teaching and learning issues, 
examination bank and computer-based analyses are mandatory 
(Adhikari, 2021). 
 
METHODOLOGY 
 
This analytical cross-sectional study carried out a post-
validation item analysis of the MCQ exam, test statistics, and 
reports of a selected MD Qualifying Entry Exam (first part) at 
PGMY.   The selected MD Qualifying Entry Exam was one of 
the Specialty Councils Exams Conducted in the E 2020-2023 
QRE Cycle. For the purpose of this study, Specialty Council X 
of PGMY is abbreviated as (SpX). 
 

Study Sample 
 
The study used Non-Probability Purposive Sampling 
Technique and Judgmental Extreme Case Sampling to select 
Specialty Council X with the lowest pass rates (10.86%) for a 
2020-2023 QRE Cycle consisting of 120 MCQs, 480 options, 
120 key answers, and 360 distractors. 
 
Data Collection Methods and Techniques 
 
The SpX exam data were collected from the PGMY Exam 
Office. These were: (1) The exam paper which contained 120 
Type-A, Best of Four, MCQs (2) Condensed Test Report, (3) 
Detailed Item Analysis Report, (4) Item Analysis Graph 
Report, (5) Class Frequency Distribution Report, Student 
response (6). 
 
Data Analysis 
 
The researcher analyzed data from Excel sheets, examining 
test statistics, MCQ flaws, item analysis, and admission 
characteristics of candidates and specialty. The analysis 
revealed findings on performance, MCQ writing flaws, item 
analysis, specialties, university curriculum, and state location. 
The Discriminating Index (DifI) ranged from 0% to 100%, 
based on the difference between high and low achiever scores. 
The larger the difference between the high- and low-achieving 
groups, the higher the DisI of an item. The DisI of items 
ranged from -1 (all and only low group answered correctly) to 
+1 (all and only high group answered correctly). The 
categories were adopted as mentioned in table 1.3. The Mean 
Distractor Efficiency (mDE) is reflected by its reciprocal Non-
Functional distractors (NFDs) per item. An NFD is defined as 
a poor distracter when the MCQ option is selected as an 
answer (response) by less than 5% of candidates. The 
categories were adopted as mentioned in table 1.3 and 1.4. The 
examination's reliability will be assessed using the Kuder-
Richardson formula 20 Coefficient (KR20), with higher values 
indicating better reliability, ranging from <0.3 to ≥ 0.7. 
 
RESULTS 
 
The study analyzed the 2020-2023 QRE Cycle Entry Exam of 
PGMY Specialty X, focusing on writing language errors, 
MCQ flaws, item analysis, and test statistics. Results were 
categorized into four domains: exam success rate, MCQ 
construction, item analysis, and specialty characteristics. 
 
Exam success rate and candidates performance analysis 
 
The PGMY SpX Entry 2020-2023 QRE Cycle full marks were 
120; one mark for each MCQ (item). Candidates scores ranged 
between 81 (67.50%) and 26 (21.67%), the Pass Mark was 72 
(60.00%), the mean score was 55.11 (45.83%) and no 
candidate scored the range of Grade A, B or C as shown in 
table 4 and table 5. 
 
Table 4. Candidate’s score report of the PGMY SpX Entry Exam; 

Jan 2020-2023 QRE Cycle 
 

Full Maximum Minimum Pass 
Mark 

Mean 
Score 

Standard Median 

marks Score Score Deviation Score 
120 81 

(67.50%) 
26 
(21.67%) 

72 
(60.00%) 

55.11 
(45.83%) 

12.72 57 
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The score histogram was plotted in Figure 3.1, where the 
prominent marks were around the 50th percentile. 

 
Table 5. Candidate Grades and Exam success rate of the PGMY 

SpX Entry Exam; Jan 2020-2023 QRE Cycle 
 

Grade Percent Score Raw Score out of 120 Number % Decision 

D 60.00 - 69.99 72.00 - 83.99 19 10.86% Pass 

F 0.00 - 59.99 0.00 - 71.99 156 89.14% Fail 
Total 175 100%  

 
Table 6. The candidates’ scores histogram of the PGMY SpX 

Entry Exam; Jan 2020-2023 QRE Cycle 
 

 
 
MCQs Construction and Design Results 
 
The study identified MCQ flaws in the USA National Board of 
Medical Examiners (USA NBME), with 7 items without flaws 
and 42.2% fulfilling the Cover-the-Options test, with non-
vignette type and alphabetical options. 
 
Table 7. Construction format; Lead-in, Stem and Options of the 

PGMY SpX Entry MCQs 2020-2023 QRE Cycle. N=120 
 

The MCQ format issue Lead-in Stem 

Type Interrogative 
required style 

Cover-the-
options 

Vignette 

Number/Percentages 12 (10%) 41 (34.2%) 2 
(1.7%) N=120 

 
The study identified 24 out of 120 MCQs (20%) with flaws 
related to Testwiseness and irrelevant difficulties. The flaws 
included long correct answers (10%), absolute terms (5.8%), 
and logical cues (1.2%). The flaws related to irrelevant 
difficulties were found in long, complicated options (5%) and 
non-homogenous options (11.7%). Out of 120 MCQs, 59 
(49.2%) had written language errors, with editing errors being 
the most common at 52.1%, and spelling errors at 1.4%. 
 

Table 8. The writing language errors of the PGMY SpX Entry 
MCQs 2020-2023 QRE Cycle. N=120 

 

 

The Blooms’ Seven levels were studied in the SpX exam; 
Recall (REC) level was the majority 110 Qs (91.67%), 
Comprehension (Comp) in three Qs (2.50%), Application 
(App) level was five Qs (4.17%) and Analysis including 
Scenarios (ANA/SCE) were only found in two Qs (1.67%). It 
was illustrated in figure 3.6. 
 

Table 9. Bloom’s levels of the PGMY SpX Entry MCQs 2020-
2023 QRE Cycle. N=120 

 

 
 
Items Analysis and Indices results 
 
Remark software provides detailed statistical analysis of 
candidates’ scores, exam reliability measurements, Item 
Difficulty Index (DifI), Point-Biserial Correlation (as a 
measure of item discrimination) and a detailed distracter 
analysis. 
 
Difficulty index 
 
The Difficulty Index (DifI) five categories were demonstrated 
in Figure 3.7.as follows; Very Difficult (VDIF) ≤ 20: was 11 
(9.17%), Difficult (DIF) 21-40: was 39 (32.50%), Average 
(AV) 41-60: was 38 (31.67%), Easy (ES) 61-80: was 27 
(22.50%) and Very Easy (VE) > 80: was 5 (4.17%). 
 

Table 10. Difficulty Index Categories of the PGMY SpX Entry 
MCQs Exam; Jan 2020-2023 QRE Cycle. N=120 

 

 
 
The Point Biserial (PBS) & the Discrimination Index (DisI) 
Categories 
 
The Point Biserial/Discrimination Index (PBS) were 
categorized into four levels in figure 3.8 as follows; Very good 
(VG) ≥ 0.40: 24 (20.00%), Good (G) 0.30-0.39: 20 
(16.67%), Below Standard (BS) 0.20- 0.29: 23 (19.17%). Poor 
(P) ≤ 0.19-0:53 (44.17%) (Among this category, 18 items 15% 
of the total were below 0; in minus value). No significant 
difference was found when comparing the Point Biserial and 
the discrimination Index; the p-value is 0.96 (p > 0.05). 
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Reliability Coefficient 
 
The PGMY SPX Entry 2020-2023 QRE Cycle was reliable 
with a Reliability Coefficient of 0.85. 175 candidates from 35 
universities passed the exam, but the classification based on 
the curriculum type was insignificant (p-value 0.946). 
 

Table 11. MCQs Point Biserial (PBS) Categories of the PGMY 
SpX Entry MCQs Exam; Jan 2020- 2023 QRE Cycle. N=120 

 

 
 
Table 12. the curved non-linear relationship between DifI and the 

DisI/PBS of the PGMY SpX Entry Exam; Jan 2020-2023 QRE 
Cycle 

 

 
 

Table 13. Number of candidates who passed the PGMY SPX 
Entry 2020-2023 QRE Cycle versus type of the curriculum 

 

Type of 
Curriculum 

Number of all 
candidates 

Number of 
successful 

% 
Success 

per Curriculum Type candidates Rate 
Traditional 36 7 19.44% 
New “SPICES” 82 9 10.98% 

 
Table 14. The P-value (0.946) > 0.05; insignificant association 

 

Hybrid 53 3 5.66% 

Unspecified 4 0 0.00% 
Total Number 175 19 10.86% 

 
Table 3.9 classifies candidates/examinees who passed the 
PGMY SpX Entry Exam from 2016 to 2020-2023 QRE Cycle 
based on university location, with no significant difference 
found between Khartoum State and Peripheral States 
universities. 
 
The JAN 2020-2023 QRE Cycle Exam candidates/ 
examinees have been classified based on their university 
location 
 
The university's location from which those passed 19 
candidates/examinees were graduated has no statistical 

difference between the Khartoum State universities and the 
Peripheral States universities, as shown in figure 3.12. 
 
Table 15. The Number and percentages of successful 
candidates/examinees in the PGMY SpX Entry Exam; Jan 2020-
2023 QRE Cycle per the location of their universities in 
Khartoum or peripheral states 
 

 
 
Table 3. 10: The Number and percentages of successful 
candidates/examinees in the PGMY SpX Entry Exam; for the last 
five years, 2016 to 2020-2023 QRE Cycle, per the location of their 
universities in Khartoum state or peripheral states 
 
Location of the Candidates/examinee’s 
University 

No. of all No. of 
pass 

Percent% 

candidates 
In the Khartoum State 266 57 21.43% 
In the Peripheral States 313 73 23.32% 
Total 579 130 22.45% 

 
The p-value is (0.664). ) > 0.05; insignificant association. 
 
The Trend of the Pgmy Spx Entry Exam for the Past Years 
 
The success rates from the year 2013 to the year 2020-2023 
QRE Cycle demonstrated the zig-zag plot points. The highest 
success rate in June 2018 reached 35.0%, to the lowest 6.8% in 
June 2019. 
 
Figure 3.11. The success rate graph and trend line of the PGMY 
SpX Entry Exam from 2013 to 2023-2020 QRE Cycle 
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DISCUSSION 
 
This study is the first of its kind in Sudan for published 
postgraduate and undergraduate studies, using purposive 
judgmental sampling to analyze extreme deviant exam results 
(Mahees et al., 2021). The exam was the Specialty Council X 
entry qualifying exam at PGMY, chosen from the lowest three 
success rates in the 2020-2023 QRE Cycle (Koubrak, 2023). 
The PGMY Specialty Council X uses MCQ-type A for written 
exams, consisting of 120 Best of Four items with 480 options 
(Dwivedi, 2019). The examinations are secure, with top 
security measures taken by the PGMY, Academic Affairs 
Secretariat, and Central Examination Department. The marking 
system is electronic and computer-based, with a pass rate of 
10.85% (37). The success rate of candidates depends on exam 
quality, candidate academic and social issues, curriculum 
implementation, and surrounding environment (Calderon & 
Nagy, 2020). This study analyzes the SpX 2020-2023 QRE 
Cycle exam, focusing on Sudanese candidates with similar 
backgrounds. It evaluates test performance, technical item 
flaws, item quality parameters, and examines factors like 
candidate background, exam committee, and success rate since 
2013 (DIMA et al.). The study examines SpX 2020-2023 QRE 
Cycle MCQ construction and identifies flaws in the USA 
National Board of Medical Examiners' book (Moretti et al., 
2021). The study found that only 7.8% of items without flaws 
were in the technical MCQs, highlighting the importance of 
proper construction for effectiveness. A study found 48 flaws 
in 63 Qs out of 120 items (52.5%), with some items having 
multiple flaws. The main flaws were long correct answers 
(10%), absolute terms (5.8%), and logical cues (1.2%).  
 
The remaining 24 (20%) were "irrelevant difficulty" flaws, 
including non-homogenous options (11.7%), long, complicated 
options (5%), and vague options (2%). Kwoash's study on 
Paediatric Dentistry Postgraduate Examinations revealed 
common flaws in lead-in, stems, and convergence strategy 
usage, with 17.7% and 13.3% errors respectively (Grindrod et 
al., 2020). Factors attributed include designer experience, 
training, and time. Short-duration faculty training is 
insufficient for correcting flaws in Multiple Choice Items 
writing. The committee member with a postgraduate degree in 
Medical Education suggests that flaws in the SpX 2020-2023 
QRE Cycle exam may have negatively affected the success 
rate, potentially affecting the MPL (Mean Percentage of 
Solved Questions) of 60% (≥ 72 Qs out of 120). This 
assumption is based on the known university cutoff score for 
higher postgraduate studies. Downing's analysis of four 
medical student examinations supports this claim (49). Tarrant 
and Ware found flaws in high-stakes medical exams penalizing 
high-performing examinees more than average ones, and 
"Construct Irrelevance Variance" in pathology MCQs 
hindering meaningful interpretation of scores.  
 
The study analyzes the SpX 2020-2023 QRE Cycle exam's 
reliability, difficulty, discrimination/point Biserial indices, and 
distractor efficiency post-validation. It evaluates correlations 
between these indices and technical flaws, using Pearson chi-
squared test (χ2 test) for suitability over Fisher's exact test. The 
SpX 2020-2023 QRE Cycle exam's Difficulty Index showed 
that 91.7% of items were in the middle range, with a mean of 
45.9 ± 4.52. This is consistent with other studies, such as the 
2nd Year Nursing Qualifying Exam in Cavite, Philippines, and 
the undergraduate Physiology Department exam at the 
University of Khartoum. Some other studies have a wide range 

of difficult indices (22) who studied 12 Pre-clinical Semester 
Multidisciplinary Summative Tests from 2003 to 2006 in 
International Medical University-Malaysia. Their mean 
difficulty index scores of the individual tests ranged from 64% 
to 89%. On the other hand, some studies revealed DifI as low 
as (38.34±2.25). All of these factors were not well elaborated 
on in those studies. Even though 96 Qs (80%) of the "Recall" 
level were within the “Acceptable DifI category,” Chi-Square 
Tests failed to show statistical significance between Bloom's 
level and DifI. Nevertheless, there was a significant statistical 
association between item constructional collective flaws and 
DifI at α = 0.05. The findings suggest that each MCQ quality 
measure is a standalone assessment tool, particularly for high-
stakes postgraduate exams, with medical educators 
recommending mean value based on average difficulty index 
trends (Pugh et al., 2020). 
 
The study analyzed Discrimination Index (DisI) and Point 
Biserial Correlation (PBS) in four categories based on rpbis 
value, a term often used interchangeably to describe an item's 
ability to differentiate high and low scorers. The study found 
that the mean DisI/PBS was 0.17 ± 0.02, with 36.7% in upper 
categories and 63.2% in lower categories. 15% of items in the 
P category were below 0 with minus values, suggesting lower 
ability candidates answered more correctly.  The wide range of 
DisI/PBS indicates inconsistency in the Entry Exam planning, 
which was not based on a curriculum map or well-structured 
blueprint. This suggests a need for future review and rejection 
of negative values. The DifI and DisI/PBS indices were 
positively correlated, but not linear or pyramidal. Extreme DifI 
categories were predominantly in the poor discriminating 
category. The PGMY SpX Entry Exam's distractibility was 
measured using Distractors Efficiency (DE) and HORST Index 
(HI). The HI was 0.23 ± 0.02, with negative HI in 23.4%) 
items (Tomasevich et al., 2022). HI was significantly related to 
Bloom's level, possibly due to question errors or incorrect 
teaching. The study by Ismail Burud found that the mean 
distractor efficiency was 66.0% ± 0.09, indicating that 
distractors should be reviewed, despite the low variation in 
studies in this area of DE (Burud et al., 2020). The DE study 
found constructional issues in MCQs, suggesting the Best of 
Three MCQs is superior. No significant relationship was found 
between DE and Dis/PBS, but a statistically significant co-
relation was found between DifI categories and FD. The 
PGMY SpX Entry Exam Reliability (KR20) was estimated at 
around 0.85, acceptable for type-A exams (Ntumi et al., 2023). 
 
Conclusion 
 
The study analyzes the MCQs items indices and test statistics 
of a postgraduate exam, the Entry MD Qualifying Exam of 
Specialty Council X at Sudan Medical Specialization Board. 
The exam had the lowest success rate of the Jan 2020-2023 
QRE Cycle. The study found editing errors in 60% of the exam 
items, with 40% being constructional Testwiseness and 
irrelevant MCQs flaws. The mean Distractor Efficiency was 
66.0% ± 0.09, with one and two NFDs. The study found 
significant associations between MCQS flaws and DifI and 
DisI/PBS, with some indices having statistical significance. 
Despite these low markers, the exam showed reasonable 
internal consistency with 0.85 reliability. No significant 
difference was found between success rate and university 
curriculum types, and Khartoum State universities had no 
superiority over peripheral states. 
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Recommendations 
 
For the PGMY leadership 
 
 Prioritise the establishment of the central assessment 

committee to ensure the transparency, validity, and quality 
assurance of examinations. 

 Infest in the development of and exam software, leveraging 
the international expertise and partnerships with the 
authenticated exam bodies and through exam soft 
companies. 

 
For the Specialty Council 
 
Implement the structured residency program model in offering 
the aspiring medical professionals with hands-on training and 
mentorship opportunities. 
 
For the Candidates/Examinees: 
 
 Take an informed approach to specialty selection by 

considering individual strengths, interests, and career 
aspirations, aligning with an intelligent career pathway 
approach. 

 Prepare for the exam diligently by focusing on the 
prescribed syllabus and blueprint, ensuring comprehensive 
coverage of all relevant topics and competencies. 
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