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Background The item-writing flaws (IWFs) in multiple-choice questions (MCQs) can
affect test validity. The purpose of this study was to explore the IWFs in the published
resources, estimate their frequency and pattern, rank, and compare the current study
resources, and propose a possible impact for teachers and test writers.

Methods This cross-sectional study was conducted from September 2017 to Decem-
ber 2020. MCQs from the published MCQ books in Obstetrics and Gynecology was the
target resources. They were stratified into four clusters (study-book related, review
books, self-assessment books, and online-shared test banks). The sample size was
estimated and 2,300 out of 11,195 eligible MCQs were randomly selected. The MCQs
(items) were judged on a 20-element compiled checklist that is organized under three
sections as follows: (1) structural flaws (seven elements), (2) test-wiseness flaws (five
elements), and (3) irrelevant difficulty flaws (eight elements). Rating was done
dichotomously, 0=violating and 1=not violating. Item flaws were recorded and
analyzed using the Excel spreadsheets and IBM SPSS.

Results Twenty three percent of the items (n=537) were free from any violations,
whereas 30% (n=690) contained one violation, and 47% (n=1073) contained more
than one violation. The most commonly reported IWFs were “Options are Not in Order
(61%).” The best questions with the least flaws (75th percentiles) were obtained from
the self-assessment books followed by study-related MCQ books. The average scores of
good-quality items in the cluster of self-assessment books were significantly higher
than other book clusters.

Conclusion There were variable presentations and percentages of item violations.
Lower quality questions were observed in review-related MCQ books and the online-
shared test banks. Using questions from these resources needs a caution or avoidance
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strategy. Relative higher quality questions were reported for the self-assessment
followed by the study-related MCQ books. An adoption strategy may be applied

with mitigation if needed.

Introduction

There are several types of resources which contain multiple-
choice questions (MCQs). These include study books, review
books, self-assessment books, and online-shared question
banks. These resources were created to assist students in
preparing for specific topic content. The teachers and asses-
sors in medical education may use the published MCQs in
preparing their local course tests.’-? Students may use these
resources and MCQs to be prepared for their examinations.

Valid and reliable testing represents a pledge that the
student results are true and the actual performance is
credible. The prevalence of item-writing flaws (IWFs) can
artificially inflate or deflate student achievement, indepen-
dent of their understanding of the content. As a result, the
test construct validity is lowered. This represents a danger to
the test validity and reliability.>~> Therefore, some inquiries
arise about student performance and the validity of student
achievement on these tests may be questionable.®’

The MCQ guidelines pave the way for valid tests,
content, cognitive levels, and item construction quality.
Instructors should consider the cultural perspective to
prepare correctly answerable items by the knowledge-
able students, and without flaws that might help the
nonknowledgeable ones.®~12

The evidence-based MCQ writing guidelines specified the
item flaws as related to the structure, test wiseness, or the
irrelevant difficulty.*'"3 Unnecessary verbal complexity,
grammatical faults, and a lack of clarity or uniformity in the
terminology are all examples of structural bias.'* Test wise-
ness allows examinees to guess or deduce correct answers
without knowing the material, thereby inflating their test
scores. This gives an unfair advantage for the unprepared
students who can guess over students who are not “test
wise.” Irrelevant difficulty makes a question difficult to be
understood, for reasons unrelated to the content. This pre-
vents prepared students from demonstrating their
knowledge.!"1%14

Therefore, these MCQs in the published books and test
banks need to be screened for item flaws which may affect
the test validity and reliability. A review of the literature,
documented the magnitude of item flaws in the published
test banks, in psychology, business, law, and Nursing disci-
plines.” "7 However, it did not reveal any published re-
search in medical educational disciplines.

The scarcity of publications related to this issue may
highlight an unspoken area in medical education. The cur-
rent research is conducted on the published question review
books or test banks in obstetrics and gynecology. Due to the
similar curricular contexts, the findings of this research may
have a broader impact to be generalizable to the other
medical specialties.
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The purpose of this study was to (1) explore the published
resources for IWFs; (2) estimate their frequency and pattern
in the different resources and compare them with other
published studies; (3) rank and compare the current study
resources; and (4) propose a possible impact for teachers and
test writers.

Methods

Settings

An observational cross-sectional design was used, through-
out the period from September 2017 to August 2020. Analy-
sis was finished in December 2021. The available test bank
books or resources to the Faculty members (test makers) and
the students were from the near bookstores or the service
from Egyptian online library (www.ekb.eg). The resources
were mainly for undergraduate students with some for
postgraduate students. The resources were stratified into
four clusters as follows: cluster 1 (C1), study book-related
MCQs with a companion MCQs section or separate MCQ
book; cluster 2 (C2), review books were published to revise
with samples of MCQs; cluster 3 (C3), self-assessment books
were published as a review series to prepare for certain
examinations; and cluster 4 (C4), the online-shared test
banks included some personal or web site collective efforts
to present questions for academicians.

Random Inclusion of Multiple-Choice Questions

We used Levy’s sample size formula (n=2Z?pq | e*), where
n=minimum sample size, Z=1.96 at 95% confidence inter-
val, p=estimated prevalence of the event from previous
literature, ¢ =(1-p), and e =margin of error (0.02). Here, n
was calculated to be 2,285. A random item generator using
Microsoft Excel was used. The randomly generated item
numbers were highlighted in each resource and were plotted
in the excel spreadsheet. Only the MCQs type was considered
for this study. The resources, which contained at least 100
MCQs, were eligible for inclusion. The selected MCQ samples
were of either 50, 100, 150, 200 or 250 items if the resources
contained <200, “200-500,” “500-1,000,” “1,000-1,500,” or
>1,500 items, respectively. A total of 11,195 items from 20
resources were eligible (~Supplementary Table S1; available
in the online version). A randomly selected 2,300 MCQs
(20.5%) were selected for the review process.

Item Review Checklist

A 20-element checklist was adapted after reviewing the
literature.'"-1%18-20 The checklist elements were allocated
under three sections: structural flaws (seven), test-wiseness
flaws (five), and extra irrelevant difficulty flaws (eight). The
checklist elements were rated on a dichotomous scale, 0=
violating and 1=not violating. An item was classified as
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flawed if it violated >1 of these elements (~Supplementary
Table S2; available in the online version).

After data entry to the spreadsheet, it becomes visible for
each reviewed question, how many points take “1” that
represent points of no violation. This was calculated for
each of the three sub-categories, structural, test wiseness,
and irrelevant difficulty, as well as the total item flaws. If
absent flaws or violations in all of them, it is a good item.

The content and cognitive level of the MCQs were not
included in the checklist due to two reasons. First, these
resources represented variable academic targets. Second,
they represented a self-assessment for some courses at
certain contexts, with variable cognitive levels.

Reliability of the Checklist

The checklist consistency was evaluated by the pilot group of
MCQs, which comprised 50 MCQs that were chosen from five
different books. The elements showed either violation, or no
violation. Reliability was acceptable (a Cronbach=0.752).
The items that were used in the pilot study were not included
in the final study.

Raters of Multiple-Choice Questions

This review was conducted with multiple raters who were
practicing joint review sessions till reaching an acceptable
level of interrater agreement. The first author was working at
the King Faisal University, KSA (2007-2016), where he was
trained in educational and assessment strategies at the
University of Groningen, the Netherlands, during a process
of new medical curriculum reform.?’ Multiple Faculty devel-
opment sessions were conducted at both our current Col-
leges, as well as at the Gynecology Department levels, where
assessment and MCQs were trained on. The second, third,
and fourth authors attend these workshops, and they prac-
ticed on the item writing guidelines and used the made
checklist in the review process. These workshops was
accredited from the American Academy of medical educa-
tion. The last author, being an expert in informatics, prepared
the materials for review from different resources, compiled
the files in Excel and SPSS.

Interrater Reliability (Concordance)

The included resources were randomly distributed in a
balanced way among the researchers to avoid any preferen-
tial bias. Three joint sessions of assessment of some MCQs
were done followed by discussion. The activity was repeated
twice in each of the three sessions to reach a joint judgement.
After that, a session for concordance testing was done. Ten
MCQs were chosen for independent evaluation. Kappa (k)
coefficient was calculated. This was tried twice until the
required coefficient of the agreement was reached (k =0.82).
Lastly, final reconciling of the scoring variance was done. All
piloted questions were not included in the final study.

Review Process

Each resource was read twice. First, aimed for screening of
the flaws. Second, the flaws were analyzed according to the
checklist. The screening of 50 MCQs required approximately
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10 hours. The first set of books, containing <200 MCQ, was
finished in a 6-month span, while the sources containing
>1,500 MCQs needed a 10-month span. The reviewing was
accomplished at the researchers’ convenience. The time
spent in the analysis and rating was 30 minutes, whereas
the subsequent review consumed 10 to 15 minutes for each
MCQ. The item flaws were recorded and computed in a
premade Microsoft Excel spreadsheet.

Statistical Procedures

The final compiled master spreadsheet was exported to SPSS
(IBM SPSS Statistics for Windows, Version 23.0. Armonk, NY;
IBM Corp) for descriptive and inferential statistical analy-
sis.?? The frequency and cross-tabulation were computed.
The scores were calculated as counts and percentage of
violations per every question (item) and among the whole
resources. After calculation per total reviewed questions,
again, this analysis was done at the level of book clusters as
mentioned above in the resource classification as Ca, C2, C3,
and C4. The 25th, 50th, and 75th percentiles were generated
for the different resources’ violation frequencies. Comparing
the violations in the different resources was done using the
nonparametric analysis of variance “Kruskal-Wallis H-
test.”?3 Significance was considered at “p=0.05."

Results

The good items, “free from any violations,” were seen in 23%
(n=537), whereas 30% (n=690) contained one violation,
and 47% (n=1073) contained more than one violation. The
average percentages of items with no structural, test wise-
ness, and irrelevant difficulty violation were 62, 87, and 36%,
respectively (=Table 1).

The distribution of item violations were presented under
each section of the checklist. The most prevalent violations
was “the options are not arranged in order (60%).” Violations
in nine parameters ranged from 10 to 18%. The violations in
the remaining 10 points of the checklist were less than 10%
(=Table 2).

The different percentile values (25th, 50th, and 75th) for
the overall, structural, and irrelevant difficulty violations
were determined after ranking of all resources. Since the
test-wiseness violations were minimal as seen in =Table 1,
they were not included in the analysis. Values >75th
percentiles for the total violations, as well as the irrelevant
difficulty violations, were present in self-assessment
books. Values >75th percentiles for the structural viola-
tions were obtained from self-assessment and study-relat-
ed books. The questions with the least percentile (contain
most flaws) were obtained from the online shared resour-
ces (=Table 3).

The average percentages of the items without overall,
structural, test wiseness, and irrelevant difficulty violations
in the self-assessment cluster of books were 38, 66, 90, and
54%, respectively. These values were higher compared with
other clusters as shown by the Kruskal-Wallis H-test. There
was a statistically and highly significant difference in the
overall item (x> = 190.54), structural (x*> = 92.4), test wiseness
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Table 2 The differential distribution of different violations and their percentage out of the 1,763 MCQs, (1,763/2,300=77%)

which contain item flaws (537 good items, i.e., without flaws)

Violation criteria Violations per 1,763 MCQs % (NB)
V No. Structural violations (flaws)
"l The item is not conclusive 123 7
V2 The item is not typical SBA type 280 16
V3 The item is not focused 310 18
\Z The item is not clearly expressed 251 14
V5 All the options are not uniform 260 15
V6 All the options are not homogenous 230 13
V7 All the options are not plausible 108 6
Test-wiseness violations
V8 There is clang 30 2
V9 There is clueing 72 4
V10 There is convergence 14 1
V11 There is absolute or vague terms 85 5
V12 There is crowded key option 122 10
Irrelevant difficulty violations
V13 The item is overloaded with information 169 10
V14 The item is not stated positively 250 14
V15 The options are not arranged in order 1,067 61
V16 The options have numerical Inconsistency 9 1
V17 The options have overlap 75 4
V18 The options have ambiguity 134
V19 There is “all of the above” or “none of the above” 228 13
V20 The options have “complex choices” 71 4

Abbreviations: MCQ, multiple-choice question; NB, the major violations in the current study were compared with the different resources and was
presented in Supplementary Material S3 (available in the online version); SBA, single-best answer; V, violation.
Note: Violation no. in the checklist (the detailed checklist was mentioned in the Supplementary Material S2 [available in the online version]).

(x*>=36), and irrelevant difficulty violations (x> = 237), respec-
tively (p < 0.01; ~Table 4).

~Table 5 explore the IWFs in the current, as well as other
published educational literature. The number of studied
items in the current study was higher than most of the other
presented studies. The violation rates ranged from 60 to 77%,
with the highest rate in the current study, that is, 77%. The
percentage of good nonviolated items was 23% which was the
lowest if compared with other studies.

Discussion

Despite the availability of many item-writing guidelines,
IWFs are common in MCQs. The quality of these MCQs is
of paramount importance, as they would affect the validity
and reliability of the examinations.>”’ Downing reported
that because of flawed MCQs, as many as 10 to 15% of
students could fail a test they should have passed.'®

The first purpose of this study was to explore the pub-
lished resources for possible IWFs. In the current study, the
good items which are free from any violations were seen in

Avicenna Journal of Medicine

23% of the reviewed MCQs. Also, 30% contained one, whereas
47% contained more than one violations. The average per-
centages of items with no structural, test wiseness, and
irrelevant difficulty violations (flaws) were presented in
~Table 1 and showed that structural and irrelevant difficulty
violations were more visible in the current study.

To the knowledge of the author, there were no published
studies about the quality of MCQs derived from published
books in medical disciplines. The authors reviewed the IWFs
in other published educational literature. These publications’
findings were summarized in ~Table 5.3.15-17:26-29 The
overall view as seen in ~Table 5, projected a common
phenomenon of the prevalence of IWFs in the test banks.
All the studies dispose of a common pattern of increased
item violation percentage, excluding Bailey et al.?”

Tarrant et al collected 2,770 MCQs from one nursing
department. Also, 14.1% of these MCQs were teacher gener-
ated, 36.2% were taken from test banks, and 49.4% had no
identified source. They show that nearly 54% of the questions
contained IWFs. One violation was present in 34%, while in
20% of MCQs, more than one violation was present. Tarrant
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Table 4 Statistical analysis of the differential distribution the percentage of item without violations (flaws) after clustering of the

resources into C1, C2, C3, and C4

Overall items violations Good One | >1flaw [ Structural violations No One | >1
items® | flaw | (%) flaws | flaw | flaw
(%) (%) (%) (%) (%)
C1: study book-related MCQs 16 39 45 C1: study book-related MCQs 69 17 14
C2: review book-related MCQs | 10 26 64 C2: review book-related MCQs | 42 37 21
C3: self-assessment booksP 38 25 37 C3: self-assessment booksP 66 22 12
C4: online-shared MCQs 7 21 72 C4: online-shared MCQs 44 32 24
x* (KW)=190.54, p=0.000 x> (KW)=92.4, p=0.000
Test-wiseness violations No One | >1 Irrelevant difficulty violations No One | >1 flaw
flaws flaw | flaw flaws | flaw | (%)
(%) (%) (%) (%) (%)
C1: study book-related MCQs 87 12 1 C1: study book-related MCQs 25 55 20
C2: review book-related MCQs | 75 22 3 C2: review book-related MCQs | 32 33 35
C3: self-assessment books® 90 9 1 C3: self-assessment books® 54 33 13
C4: online-shared MCQs 86 13 1 C4: online-shared MCQs 11 53 36
x° (KW) =36, p=0.000 x° (KW) =237, p=0.014

Abbreviations: MCQ, multiple-choice question.
Note: x> (KW) Kruskal-Wallis H-test.

Items without any flaw (violation).

®Highly significant (p < 0.01).

Table 5 PComparison of the number of the reviewed questions and percentage of different items in the previously published, with

the currently reported results

No. | Reference Year | Discipline No of Reviewed | Good | One-item | >1 item
test questions | items® | flaws flaws
banks
or books

1 The current study 2022 | Medical discipline 20 2,300 23 30 47

2 Ellsworth et al' 1990 | Educational psychology | 14 1,080 39 44 17

3 Hansen and Dexter'® 1997 | Business auditing 10 400 25 42 33

4 | Garrison et al®® 1997 | Business law 11 440 33 46 21

5 Bailey et al?’ 1998 | Accounting 16 100 94 6

6 Masters et al'’ 2001 | Nursing 17 2,913 24 76

7 Moncada and Harmon?® | 2004 | Accounting 5 684

8 Tarrant et al'3 2006 | Nursing - 997¢ 46 34 20

9 | Ibbett and Wheldon?® | 2016 | Financial accounting 6 263 33 56 10

?Good items mean Items without any flaw (violation).

bThis table is not one of our results, however, it is a review of different resourced that would serve comparison in the discussion.
2,770 multiple-choice questions were reviewed, out of them 36% (997) were derived from test-banks.

et al claimed the high proportion of flawed questions to be
affected by test banks. '3

This trend of broad concordance of the current study
findings with other test banks-related studies might support
the generalization of the current study findings in other
medical disciplines and increase the external validity; how-
ever, this may need extra evidence.

The second purpose of this study was to estimate the
frequency, and pattern of IWFs in the different resources, and
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compare them with other published studies. The findings
of the current study was presented in = Table 2. The distri-
bution of IWFs in the other research describing the test
banks in different disciplines was thoroughly reviewed
(=Supplementary Table S3; available in the online ver-
sion).'3-13-16:26.29 The description of IWFs in different studies
showed variable presentations. IWFs were presented as per
the employed guidelines in each research which varied from
a 9-item to a full exhaustive 31-item checklist. Moreover, the
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wording differs from being stated as a guideline for the good
item or as points to be avoided. Some of the researchers
calculated the percentage of IWFs out of the total reviewed
MCQs; hence, decreasing the prevalence. In the current
study, adopts calculating the IWFs as a percentage of the
flawed items.

Masters found 2,233 IWF s in 2,913 questions in test banks
with the nursing textbooks, without detailing the prevalence
of the different types.'” The current study showed a very
high percentage (61%) of violated role no. 15 in the checklist,
that is, “the options must show alphabetical, logical, or
numerical order.” This rule was only reported by Ibbett
and Wheldon as 31%.2° This simple rule need minimal effort
to edit the MCQ to avoid or correct the violation.

The demonstrated violations (IWFs) in the current study
were either simple and can be easily corrected with little or
minimal mitigation efforts or advanced that may need extra
educational skills and caution for its modification or correc-
tion. Simple IWFs included “options are not in order (61%),”
“options are not uniform (15%),” “options are not homoge-
nous (13%),” and “crowded key option (10%).” Advanced IWFs

” o

included “item is not focused (18%),” “item is not typical
single-best-answer (SBA) type (16%),” “item is not clear
(14%),” “item is overloaded (10%),” “item is not positively
stated (14%),” and “all of the above to none of the above
(13%).”

The percentages of violations per different resources were
calculated and presented in ~Table 5, with a common
viewed pattern of increased item violation percentage, ex-
cluding Bailey et al.>’ The violation rates ranged from 60 to
77%, with the highest rate in the current study. The percent-
age of good nonviolated items was 23% which was the lowest
if compared with other studies.

The third purpose of this study was to rank and compare
the different resources in the current study. The percentages
of the items without violations were ranked and sorted with
the calculation of the 25th, 50th, and 75th percentiles, where
the sources that have questions with the least number of
flaws (best items) are listed at the top of the table (75th
percentiles) and the resources with greater number of
flawed questions are at the bottom of the table.

From the values >75th and 25th percentiles for the total,
structural, and irrelevant difficulty violations, it was clearly
evident that the resources in the 75th percentile were mostly
self-assessment books (plus a couple of study-related books).
The questions with the most flaws (25th percentiles) were
obtained from the online-shared resources.

This led us to the idea of clustering of the studied
resources as per their type whether study-related, review-
related, or self-assessment books, as well as the online-
shared test banks (~Table 4). The average scores of good
items without any violations, as well as the items without
structural and irrelevant difficulty violations, were signifi-
cantly higher in the self-assessment cluster of books than the
other book clusters. Moreover, the average scores of items
with more than one violation in the online-shared test banks
were significantly higher than the other book clusters. The
current research included a unique feature of sorting the test
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banks according to the sources with fewer violation (self-
assessment cluster of books) and others with the maximum
violation (online-shared test banks). Nevertheless, it needs
further studies in other disciplines to be accepted as a
universal concept.

A possible explanation could be ascribed to the aim of
these books or test banks. Self-assessment books were
primarily published as a course review and as a prior step
for certain examinations; therefore, they consider the item-
writing guidelines. The study-related and the review-related
books are linked to content covering specific topics. Their
authors focused on the study content and not on the MCQ
quality. The online-shared test banks were personal uploads
or web site files that were published for revision. They might
be just a collective effort of the memorable items from
different resources and in most of them, without consider-
ation of guidelines.

According to Tarrant et al, test banks are frequently made
available to users as an incentive to utilize a textbook for the
course, although textbook authors may not have formal
training in MC item development or are not the people
who develop the test bank items.'>

The fourth purpose of this study was to propose a possible
impact of the current study. From the findings as seen
in =Tables 3 and 4, the utilization of the published MCQs
books with such percentage of IWFs for making the in-home
examinations without adequate scrutiny could be a threat-
ening source for the examination validity. So long as the
examinations have a role in assigning student grades, credi-
ble student results would be also affected.

Tarrant and Ware evaluated 10 summative test papers in
one nursing program, using a total actual examination scale
and a standard scale of the unflawed items only. The propor-
tion obtaining a score >80% was 20.9% on the standard scale,
versus 14.5% on the total scale. Hence, high-achieving stu-
dents were more likely to be penalized for flawed items.?*
Pham et al designed a cross-over study with 100 pairs of
MCQs with and without IWFs. The mean item scores were
positively impacted by “correct longest choice,” “clues to the
proper response,” and “implausible distractors,” while the
mean item scores were negatively impacted by “central idea
in options rather than stem.” They concluded that IWFs
produced errors that are neither systematic nor predictable
and this unpredictability results in loss of examination
validity.>

While teacher and item writers, due to many reasons, may
use outsources,* they are essentially required to apply the
guidelines in constructing questions for in-home examina-
tions. They are required to have suitable training with a
perspective on the quality of item writing, postexamination
validation to ensure reasonable content validity, as well as
construct validity.3%3" Some researchers proved that the
locally prepared items for the in-home examinations were
better than MCQs taken from the published test banks.3%:33

Some of the demonstrated IWFs in the current study were
simple and could be easily corrected. The effort that could be
done to improve the quality of “in-house” medical school
examinations might rely on the vigilant approach to detect
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the IWFs. Some of the violations may need an extra effort for
mitigation or correction and rewording of the questions by
the instructors and teachers. By this, the quality of the MCQs
may be guaranteed by reducing or correcting the IWFs.

Besides the ethical and copyright concerns, when using
the published MCQ resources, teacher and item writers are
required to have a visionary approach before dealing with
any published MCQs resources. Some resources as the self-
assessment cluster followed by the study review books have
a good percentage of items without violations (flaws), while
the online shared resources did not have this advantage.
Dealing with any resource needs a vigilant approach to
clarify whether it follows the guidelines or not. Items with-
out violations ensure examination validity.

Teachers and test writers might use a three-tier strategy
to deal with items or MCQs according to the degree of their
accuracy. This strategy includes the adoption (if free from
violation), mitigation (to make all possible corrections before
using) or caution (if having many violations).

Finally, as most of medical publications focus on content
and technical areas, the current study was the first to
evaluate such a quality domain or an unspoken area, so it
might be a motive for further studies in different medical
disciplines. The study was not planned to criticize these
resources, meanwhile it aimed to highlight the flaws and
propose an approach for their possible utilization.

Limitations

There were some limitations to this study. No similar previ-
ous publications in the field of medical disciplines, so the
comparison and analysis of the results were limited to the
publications in other disciplines. The current study was
limited to “one medical discipline.” Further research needs
to include other medical disciplines to make the results more
generalizable. Publishing this study may encourage others to
share in the rating of this unspoken area or MCQ quality in
the future. The teachers and students who use the MCQs
were not interviewed, so it was difficult to survey either the
teachers about the extent to which they create and/or use
MCQs supplied by published test banks or the students for
their dependence on and utility of these resources. More-
over, as this issue may be felt stigmatizing by some persons,
so that the response may need some official central anony-
mous organized effort, coupled with its relation to the
postexamination analysis to assess the MCQs psychometric
properties.

Conclusion

The current study has documented, for the first time, the
variable quality of the published MCQs in one medical
discipline, “obstetrics and gynecology.” The distribution of
item violations was variable among the different clusters of
published MCQs resources. A three-tier strategy to deal with
such items was proposed.

The lower quality questions were observed in review-
related MCQ books and the online-shared test banks. Using
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questions from these resources needs a caution strategy or
avoidance to avoid unfair student assessment.

Relative higher quality questions were reported for the self-
assessment followed by the study-related MCQ books which
have higher percentages of items without violations. There
were fewer items with flaws and most of them could be easily
managed to improve the MCQ quality. An adoption strategy
may be applied or mitigation if needed, prior to their adoption.
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