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Abstract

Background: Multiple choice questions (MCQs) are the most common questions in clinical tests. Content validity and appropri-
ate structure of the questions are always outstanding issues for each education system. This study aimed to evaluate the role of
providing quantitative and qualitative feedback on the quality of faculty members’ MCQs.
Methods: This analytical study was conducted on Kermanshah University of Medical Sciences faculty members using the total MCQs
test at least two times from 2018 to 2021. The quantitative data, including the validity of the tests, difficulty, and discrimination
indices, were collected using a computer algorithm by experts.
Results: The second analysis revealed that 14 (27.5%) faculty members had credit scores below 0.4, which was within the acceptable
range for the overall validity of the test. The results showed a higher difficulty index in the second feedback than the first (0.46 ±
0.21 vs 0.55 ± 0.21, P = 0.30). No significant difference was found in the discrimination index (0.24 ± 0.1.25 vs 0.24 ± 0.10, P = 0.006).
Furthermore, there were no significant differences in terms of taxonomy I (61.29 ± 20.84 vs 59.32 ± 22.11, P = 0.54), II (29.71 ± 17.84 vs
32.76 ± 18.82 P = 0.39), and III (8.50 ± 16.60 vs 7.36 ± 14.48, P = 0 .44) before and after feedback.
Conclusions: Based on the results, the questions were not ideal regarding Bloom’s taxonomy standards and the difficulty and dis-
crimination indexes. Furthermore, providing feedback alone is not enough, and proper planning by the educational and medical
development centers’ authorities is required to empower the faculty members in this area.
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1. Background

Well-assessment is one of the most critical factors in
improving the quality of each education system. Multiple
choice questions (MCQs) are generally the most common
type of questions used in clinical tests. Content validity
and the appropriate structure of the questions are always
significant issues for test developers. Therefore, it is im-
possible to distinguish between weak and strong students
without observing the structural rules and the appropriate
taxonomy level in designing these questions. Low-quality
test also reduces learners’ motivation, and teachers’ and
the educational system’s efforts will be wasted (1). On the
other hand, the type and quality of the test affect the teach-
ing method and the teacher’s credibility. Therefore, it is
necessary to be careful in preparing questions and per-
forming tests to have the desired characteristics of stan-

dard tests, such as validity, reliability, and practicality (2).
In this context, educational systems should make appro-
priate interventions to assess the adequacy of the tests.
There is a difference in the quality of four-choice questions
in universities regarding structure and learning levels. Var-
ious studies have been conducted, including evaluating
the quality of multiple-choice tests in a semester of med-
ical school at Mazandaran University of Medical Sciences.
Out of 1471 questions related to 25 tests, 64% had one or
more structural defects, and most were at the first level of
Bloom’s taxonomy (3). Baghaei et al. (4) concluded that
most questions (84.6%) had one taxonomy level. Accord-
ing to the difficulty index, most questions (332 items) were
complex. Among the studied subjects, medical-surgical 3
was the most difficult (61.42%), and obstetric nursing (2)
was the least challenging (10%). Regarding the discrimi-
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nation index, most questions had an average discrimina-
tion coefficient (29.36%), and mental illnesses nursing (1)
had the best coefficient among the subjects. Most ques-
tions (1.84%) had appropriate structure (4). Shakurnia et
al. found that the average difficulty index of the MCQs was
0.59 ± 0.25, and 46.2% had a practical difficulty. The av-
erage of the discrimination index of the MCQs was 0.25 ±
0.24, and 57.3% of the MCQs had a discrimination index.
Accordingly, combining the two difficulty and discrimina-
tion indices showed that only 248 MCQs (30.7%) were ideal.
A total of 1525 distractor options (62.9%) were functional
distractors (FD), and 889 (37%) were non-functional distrac-
tors (NFDs). The results showed that the MCQs should be
improved (5). Meanwhile, the analysis of the questions of
the specialized midwifery courses of the same university
was desirable (3). Shakoornia et al. showed that more than
half of the questions designed by the Jundishapur Univer-
sity of Medical Sciences faculty had a correct structure (6).
In addition, improving the quality of multiple-choice ques-
tions led to an increase in students’ level of knowledge (4).
Meayari and Biglarkhani indicated that 65.2% of the ques-
tions lacked the problems of the overall structure before
the intervention. After the intervention, this rate reached
82.8%, which was a significant difference. In 2009, 38%
of questions with high taxonomy were designed; in 2010,
53.1%, the differences were also significant. Therefore, inter-
vention can effectively improve the design quality of mul-
tiple choice questions as feedback and compliance with
technical principles in medical education, even for experi-
enced designers in the design of questions (7). The impor-
tance of evaluating students’ end-of-term and designing
appropriate questions and the lack of knowledge of multi-
choice questions designed by faculty members is undeni-
able. Therefore, the need for appropriate interventions
in various fields, such as empowerment, continuing edu-
cation, and feedback, quantitative and qualitative, is felt
more than ever at Kermanshah University of Medical Sci-
ences.

2. Objectives

This study aimed to evaluate the role of quantitative
and qualitative feedback on end-of-semester tests on fac-
ulty members’ question design quality in 2018 - 2020.

3. Methods

This analytical study was conducted using a trend im-
pact analysis. The samples were the multiple-choice ques-
tions (MCQs) of the medical exams, designed by the faculty
members of Kermanshah University of Medical Sciences

(KUMS), Iran, in 2018 - 2021, who had delivered final exams
and students’ results for at least two times via convenience
sampling.

The present study included only MCQs test of introduc-
tory (non-specialized) science courses. Furthermore, Pro-
fessors whose questions were analyzed for the first time
and had no previous history of feedback of quantitative
and qualitative analysis nor training in the field of design-
ing standard tests were selected. The cases examined for
the second time were the sample questions of the same
professors who had received feedback on quantitative and
qualitative analysis.

The quantitative data, including difficulty and discrim-
ination indices, were collected using a computer algo-
rithm. The data interpretation was carried out based on to-
tal test validity (0.4 - 1), mean difficulty index of the test (0.0
- 3.7), mean discrimination index (0.2 - 1), measurement cri-
teria error, and a fair number of questions. Experts col-
lected the qualitative data in the fields based on the per-
centage of the questions with taxonomy I (45%), taxonomy
II (40%), and taxonomy II (15%).

3.1. Statistical Analysis

The data were analyzed in SPSS software version 18 for
Windows (IBM Corp., Armonk, N.Y., USA), using descrip-
tive statistics (mean, distribution frequency tables, stan-
dard deviation) and inferential statistics (dependent t-test
or Wilcoxon test).

4. Results

In total, 51 faculty members who submitted their MCQs
test at least two times to the Educational Development Cen-
ter (EDC) for the qualitative and quantitative analysis were
included in this study. The demographic characteristics of
the study participants are shown in Table 1.

The analysis of the questions showed that the credit
score of 14 (27.5%) faculty members were below 0.4, and
the acceptable range for the overall test validity is 0.4 - 1.
Among those with acceptable credit scores, 18 cases (35.3%)
were in the range of 0.4 - 59, and 11 (21.6%) and 8 cases (15.6%)
were in the range of 0.6 - 0.79 and 0.8 - 1, respectively.

Regarding the mean difficulty index, one individual
(2%) achieved a difficulty index in the range of 0.85 - 1 (sim-
ple), while 10 (19.6%), 19 (37.3%), 9 (17.6%), and 12 subjects
(23.5%) achieved a difficulty index of 0.65 - 0.849 (moder-
ate), 0.449 - 0.649 (difficult), 0.25 - 0.449 (very difficult),
and 0 - 0.25 (extremely difficult), respectively. As for the
mean discrimination index (acceptable range: 0.2 - 1), 36 in-
dividuals (70.6%) achieved a discrimination index of below
0.2, whereas 15 subjects (29.4%) had a discrimination index
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Table 1. Frequency and Percentage Distribution of Age, Gender, and Work of Faculty
Members Surveyed (n = 51)

Variables Frequency (%)

Age

35 - 45 19 (37.3)

45 - 55 25 (49)

55 - 65 7 (13.7)

Sex

Male 38 (74.5)

Female 13 (25.5)

School distribution

Medical 23 (45.1)

Dentistry 1 (2)

Pharmacology 8 (15.7)

Health 3 (5.9)

Nursing 7 (13.7)

Paramedical 9 (17.6)

Total 51 (100)

within the acceptable range. Regarding measurement cri-
teria error (acceptable range: 4 - 7), 50 faculty members
(98%) were in the range of 0 - 4. Data from 51 individuals
who submitted their questions to the EDC for the first and
second time were analyzed to investigate the effect of pro-
viding feedback to faculty members. The mean taxonomy
I, II, and III was estimated at 61.17 ± 22.02, 27.62 ± 16.85, and
9.84 ± 18.03, respectively. The difficulty index in the second
feedback analysis was higher than in the first (0.46 ± 0.21
vs 0.55± 0.21, P = 0.30). No significant difference was found
in the discrimination index (0.24 ± 0.1.25 vs 0.24 ± 0.10, P =
0.006). Furthermore, there were no significant differences
in terms of taxonomy I (61.29 ± 20.84 vs 59.32 ± 22.11, P =
0.54), II (29.71 ± 17.84 vs 32.76 ± 18.82 P = 0.39), and III (8.50
± 16.60 vs 7.36 ± 14.48, P = 0 .44) before and after feedback.

The results showed a significant difference between
the two groups regarding the mean Difficulty Index vari-
able, demonstrating that the difficulty rate reduced after
providing feedback (Table 2).

5. Discussion

In the present study, the majority (about 80% of the
subjects) of the faculty members used taxonomy I ques-
tion much more frequently than 45% as a standard in MCQ
tests, and the rates of taxonomy II and III were 27.62 and
9.84, respectively, which were lower than standard MCQ
tests. Faculty members failed to adhere to the standard do-
main for assessing students’ knowledge, and a combina-

tion of questions was selected instead. As a result, the stu-
dents were primarily evaluated regarding their memoriza-
tion skills. Therefore, evaluations should be designed with
adherence to a proportional level of the taxonomy. Only
45% of exam questions could be based on memorization
skills, and the remaining items should contain practical
and conceptual aspects.

Observations from the literature review suggest this
is a common issue. Haghshenas et al. showed that most
exam questions were designed based on taxonomy I, which
could assess students’ knowledge and memory (2). In an-
other study, Pourmirza Kalhori et al. stated that most exam
questions had taxonomy I level (8).

The study examined most questions with taxonomy I,
so education development centers should empower teach-
ers to design questions with a higher taxonomy. In gen-
eral, questions designed with taxonomy I, II, and II mostly
measure the respondents’ knowledge and memory, com-
prehensive understanding of the lesson, and comprehen-
sion of the applicability of the course, respectively (9).

Derakhshan et al. showed that the structural forms
of each question were 0.58 ± 0.02 in the pretest and 0.44
± 0.02 in post-test. Hence, there was a significant differ-
ence before and after training using an independent t-
test. Therefore, holding empowerment programs for fac-
ulty members can effectively reduce the number of struc-
tural defects of questions and shows the need to main-
tain and expand such programs in medical education
(10). Owolabi et al. (2021) revealed that the program was
implemented to strengthen faculty members’ quality in
designing multiple-choice questions (11). Abdulghani et
al. showed that faculty members’ longitudinal develop-
ment workshops help improve teachers’ MCQ question
writing skills, which also leads to high levels of student
competence(12).

According to the results, the exam difficulty index was
within the range of 1.3 - 34.6%. Since the optimal difficulty
index is in the range of 30 - 80% (8), it could be stated
that most of the exams held in most KUMS courses had a
suitable difficulty. In Pourmirza Kalhori et al., most eval-
uated questions had a moderate difficulty index (8). On
the other hand, Vafamehr and Dadgostarnia, reported that
most questions had a low difficulty index (13). Ashraf Pour
et al. claimed that only 38% of the questions had a suit-
able difficulty index (14). According to Hosseini Teshnizi
et al., most questions had an appropriate difficulty index,
while the other questions had a low difficulty index and
were easy to answer (15).

Moreover, Mitra et al., reported that 80% of the ques-
tions had a low difficulty index and were easy (16). Mish-
mast Nehy and Javadimehr, evaluated the exam questions
of the second semester of 2010 - 2011, reporting that 45.6%
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Table 2. Comparison of MCQs Quantitative and Qualitative Characteristics of the MCQ Exams Before and After Feedback to Faculty Members (n = 51)

Variables Before Feedback After Feedback Z b /T c P-Value

Validity of the tests 0.51 ± 0.23 0.48 (0.36) 0.55 ± 0.22 0.56 (0.27) - 1.04 0.30 c

Difficulty Index 0.46 ± 0.21 0.51 (0.35) 0.55 ± 0.21 0.58 (0.36) - 2.88 0.006 c

Discrimination Index 0.24 ± 0.1 0.25 (0.11) 0.24 ± 0.10 0.25 (0.13) - 0.19 0.84 c

Taxonomy I (%) 61.29 ± 20.84 65 (20) 59.32 ± 22.11 65 (31) 0.60 0.54 c

Taxonomy II (%) 29.71 ± 17.84 30 (25) 32.76 ± 18.82 35 (26.25) - 0.84 0.39 b

Taxonomy III (%) 8.5 ± 16.60 0.00 (10) 7.36 ± 14.48 0.00 (10) - 0.77 0.44 b

Abbreviation: IQR, inter quartile range.
a Values are expressed as mean ± SD and median (IQR).
b Wilkakson test.
c Paired t-test.

of the questions had a low difficulty index, whereas 40%
had a suitable difficulty index (17). In Sim and Rasiah, 75%
of exam questions had a low difficulty index (18). Different
types of assessment questions might cause inconsistencies
between the mentioned findings. Nevertheless, a similar-
ity between most of these studies was the need to train
and upgrade faculty members to design questions with ap-
propriate difficulty, especially in medical and paramedical
fields.

In the present study, the discrimination index of the
questions was 22.7 - 73.3%. A higher discrimination index
indicates the question’s discernment, and the closer the
index gets to 100, the higher its suitability becomes (16).
Notably, the discrimination index of the test items in the
study was moderate in most courses and could distinguish
weak students from strong ones. In addition, students at
different levels of education maintained the ability to re-
spond to more vulnerable students. In Pourmirza Kalhori
et al., most exam questions’ discrimination index was
moderate (8). Hosseini Teshnizi et al. also reported that
57.7% of exam questions had a proper discrimination index
(15). According to Ashraf Pour et al., the mean discrimina-
tion index of exam questions was 0.14, which showed the
improper discernment ability of the questions (14). In Mi-
tra et al., 67% of exam questions had a discrimination index
higher than 0.2, considered acceptable (16). According to
Shaban and Ramezani, the discrimination power of 40.6%
of exam questions was lower than 0.2 even after an educa-
tional intervention (19).

In the study by Sanagoo et al., the discrimination co-
efficient of all 12 tests was low, and the highest discrimi-
nation power was 0.32 (1). The discrepancies between the
mentioned findings could be due to the different nature of
the studies. Similar to the difficulty index, the discrimina-
tion index requires the education and improvement of fac-
ulty members to design questions with a higher discrim-
ination index. The credit score for the exams of 29% of

the faculty members was lower than 0.4. Meanwhile, the
acceptable range of a test’s credibility is 0.4 - 1. In other
cases, 58% of those with acceptable credit scores had a
credit of 0.4 - 0.59, while 26% and 15% had credit scores of
0.6 - 0.79 and 0.8 - 1, respectively. Therefore, most univer-
sity teachers use objective questions to measure students’
academic achievement, while there should be more con-
ceptual and practical questions in academic exams. Stu-
dents’ memorization skills may be evaluated only by objec-
tive questions, which are less conceptual. Students’ con-
ceptual and functional needs should be considered more
based on their academic level.

Regarding the measurement criteria error, the accept-
able range was 4 - 7 in the present study, while most of the
faculty members achieved scores of 0 - 4. Data analysis in-
dicated a difference in difficulty index between the groups
when providing feedback to faculty members on 51 people
who submitted their first and second questions to the cen-
ter. After giving feedback, the difficulty of the questions de-
creased.

5.1. Conclusions

Medical and paramedical fields require accurate as-
sessment due to their high sensitivity. Graduates of these
disciplines will be directly involved in maintaining com-
munity health after graduation. According to the results,
the evaluated exam questions were not ideal regarding
Bloom’s taxonomy standards and the difficulty and dis-
crimination indexes. More conceptual and practical ques-
tions should be designed, and more attention should be
paid to the taxonomy levels based on the criteria. Feed-
back to teachers should also emphasize this topic. In ad-
dition, providing feedback alone isn’t enough, and the ed-
ucational and medical development centers’ authorities
need to plan appropriately to empower faculty members
in this area.
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