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Faculty development programs are an essential part of any reputable institution. Faculty
training through various conferences and workshops will help develop competencies for high
quality assessment. Objective: To evaluate the effectiveness of ongoing faculty training
initiatives aimed atimproving the standard of MCQ development. Methods: Faculty members of
FRPMC were engaged in this observational, quasi-experimental study. Convenient sampling
was done. Three different questionnaires were provided to the participants. The participants
were tasked with accurately identifying flaws, cognitive levels in the pre- and post-test
questionnaire items, as well as post hoc analysis to discard or modify the Items. Results: Items
with multiple flaws were assessed with mean value in pre-test score was 1.349 compared to
post-test score 3.442 which were statistically significant(p-value <0.05). The pre-and post-test
questionnaire to correctly identify the cognitive levels showed pre-test 77.5% compared to
87.5% participants identified correct cognitive level in post-test. In post hoc analysis,
participants were able to identify 5 questions out of 7 which need to be discarded and 3
questions out of 5which needed improvement according to the key given to them. Conclusions:
Our study revealed that workshop helped faculty identify item flaws with significant
improvement in pre- and post-test scores. The cognitive capabilities of faculty were improved
in all three levels of cognition, with greatest improvements shown in higher complexity
questions (C3). There was a noticeable improvement in knowledge and the participant's
capacitytoidentifyandcorrecterrors.

INTRODUCTION

Assessment is a very dominant force which drives learning
and actsasaprime motivator for students'performance for
allthe teachingand learning that takes place in the medical
curriculum. The main purpose of assessment is to provide
feedback onthe process of learning[1]. Furthermoreitalso
helps in making a choice of assessment methods which
would best suit learning. It is important, whichever
assessment method is used, it must be valid, reliable, fair,
feasible and objective [2]. A wide range of assessment
methods are available in medical education which include

short essay questions, short answer questions, multiple
choice questions, checklists, objective structured
practical examination (OSPE), objective structured clinical
examination(OSCE), direct observation of procedural skills
(DOPS), objective structured assessment of technical skills
(OSTATS), short case, long case, extended matching items,
portfolios, log book, simulators, peer assessment and
standardized patients (SP) [3]. Multiple-choice questions
(MCQs) are the most frequently used method for written
assessment. It measures different cognitive levels ranging
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from recall, comprehension to analysis and can be
designed to measure application of knowledge according
to bloom's taxonomy. MCQs have better validity, reliability
and objectivity when compared to other written test
assessment methods such as True/False questions, SAQs,
SEOQs, long essay questions [4]. MCQs development is a
time consuming exercise. A typical approach of developing
MCOQs include selection of the topic, the development of a
stem or a case, lead-in question, list of distractors or
options and a key. It is imperative to review each MCOQs to
remove flaws and errors for further improvement in the
quality of the MCOQs [5]. It is not possible for anyone to
developagood quality MCQwithoutathorough peerreview.
For this purpose a review panel of experts can be
established who conscientiously review and remove
potential flaws in the items to improve the quality of MCQ
based written assessment [6]. The first element affecting
the quality of MCQs is the absence of a higher cognitive
level. Most of the time, Cl-level questions or recall
questions are asked in the exams [7]. These questions
assess only surface knowledge and check students'
capability of memorization. They are unable to assess
students' deep knowledge and problem solving skills as
they did not use clinical vignette or problem based
questionsinthem. According to Pickford and Newcomb, C1
level questions in MCQs should only be used to assess
factual knowledge [8]. In the modern curriculum it should
be discouraged as much as possible. Higher cognition in
MCQs can be achieved through using interpretation,
comprehension, analysis, synthesis, correlations, clinical
decision making and problem solving questions according
to Modified bloom's taxonomy [9]. Higher cognitive
questions helpinbuilding more practical, clinically relevant
questionsinthe exams. The higher cognitive questions are
oftenreferredtoas C2 and C3 questions. The paucity of C3
problem-based questions is a result of the fact that most
examiners found it challenging to create these types of
guestions, which need a lot of faculty time and effort. In
addition, discussions and consultations with an
interdisciplinary team were also required to develop these
types of questions. As most of the exams in our current
setting consist of C1 questions, as students prefer surface
or factual knowledge, recall questions in the exams were
easier to answer and produce better results in exams for
the students and possess less burden on faculty [10].
Realizing that these questions only check recall and
surface knowledge, it is highly recommended to construct
questions that need higher cognitive abilities in order to
assess students' problem-solving and deep learning
strategies [11]. The second most important factor which
compromises the quality of MCQs is the presence of
unstable data which is the presence of flaws and errors in
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the MCQs [12]. These errors or flaws are usually, presence
of spelling orgrammatical mistakes, use of absolute terms,
use of vague terms, implausible distractors, absence of
lead in statement, use of extra details or presence of long
statement in option, use of all of the above or none of the
above in the statement option, negative stem, lack of
homogeneity in the options, use of jargons, presence of
cues leading to correct answers, word repeats are some of
the major flaws present in MCQs [13]. Third aspect which
would be considered is to evaluate previously held exams
post-hoc analysis reports. Post hoc analysis of items is
done through psychometric analysis. This Psychometric
analysis of Items or MCQs in a post-hoc analysis report
identifies discrepancies of test items. This type of analysis
helps medical educationists and faculty to improve the
validity and reliability of the exam [14]. Psychometrics
analysis of Iltems is basically composed of difficulty index,
discrimination index, and distractor analysis. Normally
items too difficult or items too easy are discarded from
paper. In other words items which have a very low difficulty
index or with a very high difficulty index are excluded from
the exam paper. Items which were unable to discriminate
between a good performer and poor performer were also
discarded or marked as revision required and is called
discrimination index. Distractor analysis analyzes the
presence of noisy distractors and silent distractors. The
options in the MCQOs which distract students more than a
key or correct option are not required, similarly options
which are silent or do not participate to distract examinee
were also eliminated [15]. Furthermore, to check the
internal consistency of the MCQs paper, Cronbach's alpha
values are calculated. If reliability coefficient does come
under acceptable range, those items need further
improvement or be discarded from the exam. All of these
psychometric parameters of item analysis mentioned
above improvesthereliability and validity of the exam[16].

The mission of Fazaia Ruth Pfau Medical College (FRPMC), a
newly established medical collegeis to produce competent
physicians through excellence in medical education and
research and to produce future doctors who are
community oriented and socially accountable. Hence, the
strategies of assessment methods adopted in the
curriculum should also depict the same institutional
philosophy. In order to achieve this, each assessment
instrument should be designed which allows studentsto be
self-directed learners, lifelong learners, problem solvers,
practical in their approach. This is accomplished by
modifyingandraising the cognitive level of our assessment
methodologies. Without creating cohesive faculty
development programmes for evaluation methodologies,
this would be a very difficult task. At FRPMC, our medical
educationists regularly train faculty in house through
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certificate courses, Continuous medical education
meetings and seminars. In addition to this faculty trained
through various faculty training programs outside college
through conferences and workshops to develop
competencies for high quality assessment. The aim of our
study was to see the impact of ongoing training programs
of faculty to improve the quality of MCQOs development.
Faculty would be able to achieve the following objectives
through training (i) develop higher cognitive level in MCQs
development (ii) identification of various items flaws and
errors in MCOs (i) eliminate the items on the basis of [tem
analysis and distractor analysis (iv) retain only items with
goodreliability coefficient.

METHODS

The study design was observational, quasi-experimental
involving faculty of Fazaia Ruth Pfau Medical college, 100
faculty members took part in this study including faculty
frombasicand clinical health sciencesfromjuniorto senior
level. The participants were the faculty members who have
not attended any workshop on MCQO development
previously or those faculty members who have attended
workshop but still lacking training in MCQ development.
Observers were from the faculty of medical education
experienced in conducting workshops in medical
education. The study period was from January 2021till April
2023. Convenient sampling was done and data was
analyzed using pre-and post-testing through paired t-test
in SPSS version 20.0 with a quasi-experimental pre- and
post-test study design. The faculty were given pre-test
questionnaires before the start of workshop and post-test
questionnaires were given to participant at the end of
study. Three different objectives were studied using three
different questionnaires, to check capacity of faculty
members to correctly identify various attributes which
were involved in improving the quality of MCQs. The first
questionnaire was given to 50 participants who were
assigned to correctly identify flaws, errors in the items.
Pre-test questionnaire portion was given before the
training program while the post-test portion of the
questionnaire was given after the training. There were 25
items (MCQs) each containing 3-6 item flaws. Faculty are
givenataskto correctly identify flaws and errors from each
item. See Tables 1for list of Flaws and Errors in MCQs from
where the questionnaire was derived. After pre-test,
faculty were trained in faculty training session where they
were told about all possible flaws and errors and after the
session post-test portion of questionnaire was distributed.
This post-test questionnaire was the same as the pre-test
questionnaire. Both pre-post results were compared in
SPSSaspairedt-test.
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Table 1: List of Flaws and Error in MCQOs provided to Faculty with
the questionnaire

S.No List of Flaws and Errors in MCQs

1. Lack of leading Stem

2. Lack of Clinical vignette

3. Grammatical mistakes

4. Ambiguous or unclear language

5. Use of All of Above

6. Use of None of Above

7. Use of Vague terms

8. Negatively framed question

9. True and False or Fill in the Blank type questions
10. Use of Abbreviations and Jargons

1. Use of Absolute terms

12. Problem in stem is not related to options given
13. Presence of long option as cue

14. Repeat of sentence in stem and option providing cue
15. Lack of homogeneity in the options

16. Very Complex and complicated stem or question

The second pre-and post-test questionnaire comprised 12
MCOs in which another 50 faculty members were assigned
to correctly identify the cognitive levels (C1, C2, C3). Like
before, pre- and post-test results of both questionnaires
were compared in SPSS using paired t-tests. Third
questionnaire was given in the form of a report of the 2nd
year MBBS Nutrition module consisting of post hoc item
analysis. This questionnaire was given to all 100
participants. This report was converted into a
questionnaire in which details of itemanalysis foreach MCQ
or item were present (Means Difficulty index,
Discrimination Index and Option analysis were already
calculated for each item). Faculty were assessed to make
decisions regarding which questions (MCQs) to keep,
reject, or mark for revision based on the data presented to
them.

RESULTS

Results of the Table 2 show comparison of mean scores of
pre-testand post-test of the participants who were trained
in the MCQ development workshop. The test consisted of
25 questions and each question had multiple flaws. The
test score was based on the number of flaws identified by
the participants and scores were calculated according to
the key compiled by the trainers. There is a significant
difference in the scores of pre-test when compared to
post-test after the training workshop. The difference was
comparatively less in five items (Item No: 17, 18, 19, 23, 25)
but still statistically significant (<0.05). Therefore it can be
inferred that participants'ability toidentify flawsand errors
inMCQOsimproved afterattendingthe training program.
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0.# No. of Flaws Mean of Pre-test Score Mean of Post-test Score Mean Difference p-Value
1 4 0.84 3.40 2.56 0.000
2 5 0.72 3.40 2.68 0.000
3 6 1.76 4.40 2.64 0.000
4 6 2.20 3.72 1.62 0.000
5 5 1.00 3.52 2.52 0.000
6 4 1.24 3.76 2.52 0.000
7 5 0.56 3.48 2.92 0.000
8 5 0.44 3.60 3.16 0.000
9 5 0.80 3.76 2.96 0.000
10 3 1.24 2.84 1.60 0.000
n 8 1.84 3.88 2.04 0.000
12 7 0.72 3.68 2.96 0.000
13 4 0.96 3.28 2.32 0.000
14 2 0.04 1.68 1.64 0.000
15 2 0.36 1.64 1.28 0.000
16 4 1.00 3.00 2.00 0.000
17 4 2.00 3.00 1.00 0.05
18 5 2.00 3.00 1.00 0.05
19 3 1.00 2.00 1.00 0.05

20 4 1.00 4.00 3.00 0.000
21 5 2.00 4.00 2.00 0.000
22 6 3.00 5.00 2.00 0.000
23 4 2.00 3.00 1.00 0.05
24 5 2.00 5.00 3.00 0.000
25 5 3.00 4.00 1.00 0.05
*p-value 0.05 Table 4: Detection of correct cognitive levelon MCQs(n=50)

Table 3 shows the mean value of detection of flaws in pre-
testscoreis1.349 comparedtopost-testscorei.e. 3.442.

Table 3: Comparison of Pre- and post-test scores for item flaws
anderrors

Comparison n Mean £ SD No. of Questions Sig Value
Pre-Test Score 1.3488 +.78685 25
50 0.003
Post-Test Score 3.4416 +.83845 25

Pre-test  Post-test
Item with score score
cognitive levels % %
Identified Identified

Question

p-value

Table 4 represents the exercise to detect the correct
cognitive level of given MCQs by the participants. The pre-
and post-test questionnaire comprises 12 MCQs in which
faculty were assigned to correctly identify the cognitive
levels (C1, C2, C3) according to Bloom taxonomy. By
comparing their results, it is revealed that in pre-test the
percentage of participants who perceive correct cognitive
level is 77.5% compared to 87.5% participants who detect
correct cognitive level in post-test. This table also shows
individual question wise analysis of detecting correct
cognitive levelin pre-test & post-test. Itis evident fromthe
results that participantsidentified the cognitive level more
accurately, especially at C3 level in comparison to C1or C2
level, afterthetrainingin post-test.

1 C1 70%(35) 74%(37)
2 C1 74%(37) 84%(42)
3 C1 80%(40) | 94%(47)
4 C1 90%(45) 92%(46)
Mean - Cognitive level 1(C1) 78%(39) 86%(43)
5 c2 78%(39) 80%(40) 0.135
6 C2 76%(38) 82%(41)
7 c2 80%(40) | 86%(43)
8 C2 68%(34) 90%(45)
Mean - Cognitive level 2(C2) 76%(38) 84%(42)
9 C3 90%(45) 96%(48) 0.026
10 C3 68%(34) 90%(45)
n C3 80%(40) 92%(46)
12 C3 72%(36) 86%(43)
Mean - Cognitive level 3(C3) 78%(39) 92%(46)
Mean of all cognitive levels 78%(39) 88%(44)

The Table b describes responses obtained from
participants after reviewing a post hoc analysis report
consisting of details of each item showing values of
difficulty index, discrimination index, and distractors
analysis provided to them as a post hoc report. The
participants in these 12 items were given a task to
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accurately identify those items which need revision or rejected or retained based on their observation of the item analysis
report. For all participants the accuracy to identify the items which need to be rejected from the questionnaire came out to
be 71.4% and accuracy of participants to mark items for furtherimprovement was 60%. With respect to the quantity of item
analysisinstructiontheyreceived, theresultsinthisareawere moderate.

Table5: Accuracy of correctlyidentifyingitemsfromitemanalysisreport

Total # of items
identified by the
participants
which need to

Items which need

to be discarded Accuracy of

detectionin
percentage

according to the
key

Total # items which
need improvement
according to the key

Total # of items
Identified by the
participants which
need improvement

Accuracy of detection
in percentage

be discarded
7 5 71.43%

5 3 60.00%

DISCUSSION

Prior research demonstrated that medical faculties with
formal training can be more effective in their professions.
Typically, teachers create the test questions themselves,
though occasionally they use item test banksas asource to
create new items. Faculty can develop their skills in
creating effective MCQOs by participating in writing
workshops for MCQ items in a positive environment [17].
Our findings demonstrate the efficacy of writing
workshops for MCQs was beneficial in improving the mean
scores and outcome related to questions. The
improvement between pre- and post-training scores
shows a considerable positive impact on the participants'
capacity to produce high-quality test items. After training,
items flaws identified showed statistically substantial
increasesinmeanitem quality scores. Study by Nemecand
Welch also signifies the improvement in quality of MCOS
through faculty development seminars [18]. MCQ quality
was observed to have improved by Al-Faris et al., after a
one-day session [19]. The value of the workshop is
exemplified by the fact based on the difference in score of
almost 50% in the quality of the questions on the pre-test
and post-test in our study. Thisis emphasized by Dellinges
and Curtis in their study, which found that a brief, one-hour
training session for dental school faculty members
resulted in considerable increases in the quality of internal
MCOQ item-writing[20]. Major shortcomings included a lack
of homogeneity, an incorrect lead-in, improbable
distractors, a clinical vignette with insufficient data,
options that weren't alphabetized, and the use of negative
stem. In a study by Rush et al., odd stem construction,
improbable distractors, and longest response is correct
were the most prevalent errors in item writing [21]. Local
study revealed flaws most frequently observed were,
conflictingand confusing informationin the stem; a lack of
aclinical scenario; and an evaluation of simple recall items
[22]. All of the above, none of the above and unfocused
questions were less frequent in our study which is
commonly reported by medical educationist as a common
item writing flaws [23]. The annual flaw rates ranged from
21% in 2011 to 67% in 2009. Item flaws not only cause
systemic mistakes but can harm medical students.

Because of these flaws, some students may find it simpler
to respond to a question accurately based on their test-
taking abilities rather than their knowledge base. On the
other hand some students might have difficulty in
answering such MCQS just because of lack of clarity which
confuses the students' understanding. Pre- and post-
workshop assessments of the participants' cognitive
capabilities revealed significant improvements in all three
levels of cognition, but the greatest improvements were
shown in higher complexity questions (C3). It might be
because recall-level MCQs are simpler to make and require
less time and information than problem-solving MCQs,
which demand for experience and training. Abdulghani et
al., revealed significant improvement in mean score for
high cognitive questions after a longitudinal faculty
training [24]. Tenzin et al., produced similar results [25].
Following the session, there wasanoticeable improvement
in knowledge and the participant's capacity to identify and
correct errors. Besides pointing out item flaws, the
majority of the questions (70%) that needed to be
discarded and 60% that needed improvement were also
selected by the participants when they were given sets of
questions (pre- and post-workshop) with specified
standards of difficulty and discriminating index. Such
workshops demonstrate a considerable improvement
after focused training in item writing as our faculty is
usually busy in academic responsibilities and are more
involved in teaching rather than assessing the students.
These sessions will assist the faculty in identifying
components that are improperly designed and focusing
their attention on optimizing them to raise the standard of
the question bank [26]. The methodology used for this
researchdivided the'itemwriting'into three different areas
of research. This division provided detailed comparison
between untrained and trained faculty. The sample size
was limited to only 103 participants. Only immediate effect
of workshop was taken into consideration. Application of
thisfocused training on'item writing' must be incorporated
intheir real life practices. Regular analysis of 'items' should
be done to determine the long term effect of training
programs for faculty. This will help to find out areas for
improvementinassessment especiallyitemwriting.
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CONCLUSIONS

The faculty training for MCQ development had a significant
effect on the producing high quality MCQOs. Our study
revealed that workshop helped faculty identify item flaws
with significant improvementin pre- and post-test scores.
The cognitive capabilities of faculty were improved
relatively in all three levels of cognition, but the greatest
improvements were shown in higher complexity questions
(C3). Besides identifying item flaws there was noticeable
improvement in knowledge and the participant's capacity
to identify and correct errors. Item analysis is a useful tool
for identifying subpar MCQs. It enabled us to identify badly
structured MCQs and focused on refining them to raise the
standard of the question bank. Hence the learning and
performance of medical educators in the area of
developing MCQs appear to be significantly improved by
suchfaculty development workshops.
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