Analytic Interpretation of Multiple Choice .. Omar Riadh Al-Jalily

Analytic Interpretation of Multiple Choice Questions in
Embryology among Students in The College of Medicine,
University of Mosul

Omar Riadh Al-Jalily*
*Department of Anatomy, College of Medicine, University of Mosul. Mosul, Iraq
Correspondence: omarrh@uomosul.edu.iq

(Ann Coll Med Mosul 2025; 47 (1):73-78).
Received: 29" Sep. 2024; Accepted: 15" Oct. 2024.

ABSTRACT

Background: Many methods are used to perform tests for students, but the best are those that achieve the
highest level of deep and high learning for students and ease of analysis. One of the most important testing
methods is multiple-choice questions (MCQs).

Aim: To analyze the multiple-choice questions in embryology subject for the students of the second class in
the College of Medicine, University of Mosul, Iraqg.

Methods: The multiple-choice method was used to conduct the final exam (first attempt/2022) for the
embryology subject for second-year students at the College of Medicine in Mosul (697 students). The results
were analyzed prospectively through a non-interventional observational study. The test included 100
multiple-choice tests, so each question had five choices (four wrong choices were used as distractions
because they were close).

Results: Two tools are used to analyze each multiple-choice question: Difficulty Index and Discrimination
Index. About 52 (52.0%) out of 100 multiple-choice questions were average (between 41-60), while about 46
(46.0%) were moderately easy (more than 61-80). About 2 (2.0%) were moderately difficult (between 21-40).
In contrast, about 10 (10%) items were within acceptable values (0.2-0.29), while about 0 (0%) items were
considered good (0.3-0.4), and about 0 (0%) were excellent (more than 0.4), about 1(%) was within the false
zone (less than 0). The weak category (0-0.19) was seen in 89 (8.9%) students.

Conclusion: The test must use the Medium Difficulty Index and Good Discrimination Index items. Such an
analysis could improve the quality of examinations in medical schools and review weak questions through
the Discrimination index.

Keywords: MCQ, Difficulty index, and Discrimination index.
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INTRODUCTION

ince medical students will eventually become

doctors, assessing their knowledge about
various medical issues is necessary to evaluate
their learning abilities in these areas “*. These
students may learn deeply through multiple
approaches, such as oral and written. In addition to
the objective structured practical/clinical
examination, known as OSPE and OSCE, there
are two formats for the written type: questions with
multiple choices and essay questions (long, short,
and modified). However, the evaluation may also
help the learner develop an appropriate
perspective on many medical topics >*. Since
these students are among the most significant
stakeholders, it is necessary to conduct several
research that concentrates on the methods of their
exams. Each year, thousands of students join the
medical colleges at various Iraqgi universities *.
Because they are easily evaluated and can assess
students' deep learning and cognition, multiple
choice questions, or MCQs, are the most popular
questions °°. It is also better because it is
authentic, reliable, and simple to give a score "
The examination procedures, particularly multiple-
choice questions, require study and interpretation
to provide an appropriate strategy for evaluating
medical students' knowledge. This is also the most
significant way to prevent these students from
being given inappropriate or invalid questions. This
study aims to examine the multiple-choice
guestions in embryology for the students in the
second class at the University of Mosul, Irag's
College of Medicine, as there haven't been many
analyses like this in our area.

Experimental Method

An analysis of the multiple-choice questions on
embryology for a final examination/first attempt of
697 students in 2022 was conducted prospectively
through a Biometric descriptive design at the
College of Medicine, University of Mosul.
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One hundred multiple-choice questions with five
possible answers were provided (four distractions
representing erroneous answers and one correct
item). Each multiple-choice question is examined
using the level of difficulty Index and Discrimination
Index (Tables 1 and 2). Chi-square analysis was
used for the statistical analysis.

The exam took three hours to complete, with each
question worth one mark and no deductions for
incorrect answers. It was drafted on paper, and
each student used an answer sheet prepared by
seasoned embryology lecturers. Two sets of
answers were used to prevent copying between
nearby medical students. The answer sheets were
gathered to use Microsoft Excel 2020 for
evaluation. Three groups composed the whole
group: the middle group 1/3, the lower 1/3 (lower
ability group-LAG), and the higher 1/3 (higher
ability group - -HAG).

The analysis employed data from the higher and
lower-ability groups based on the necessity of
computing the indexes ***.

The following equations are applied:

1. Index of Difficulty = [(H + L)/N] x 100. Difficulty
Index values range from 0% to 100%, with 70%
too easy *°.

2. 2 x [(H - L)/N] = Discrimination Index. Excellent
Discrimination Index Value 0.25, on a scale of 0
to 1.

N is the total number of pupils in the groups
classified as upper and lower third.

H is the number of students in the higher ability
group who correctly answered the item.

L is the proportion of students in the lower ability
group who correctly answered the item 13
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Table 1 The range of the study's difficulty index.

Cutoff value Interpretation

Omar Riadh Al-Jalily

Table 3 Index for difficulty for the study data

0-20 Very difficult
21-40 Moderately difficult
41-60 Average

61-80 Moderately easy
81-100 Very easy

Table 2 The range of the study's discrimination
index.

. Number of

Cutoff value Interpretation items
0-20 Very difficult --

Moderately
21-40 difficult 2
41-60 Average 52
61-80 Moderately 46

easy
81-100 Very easy -

Cutoff value Interpretation

Table 4. The index for discrimination of the study's
data.

Number of

Cutoff value .
items

Interpretation

Less than O Faulty question

0-0.19 Poor discrimination
0.2-0.29 Acceptable discrimination
0.3-04 Good discrimination

More than 0.4 | Excellent question

RESULTS

The multiple-choice question designs in this
study are presented understandably and logically.
The exam was administered to around 697
students, with an 88.5 percent success rate, of
which about 617 passed. Actuality, medical
students' performance can be enhanced by
encouraging study.

The project aimed to get the correct answer for
multiple-choice questions by using item analysis.
Of the 100 multiple-choice questions, 52 (52.0%)
were average (between 41-60), 46 (46.0%) were
moderately easy (between 61-80), and 2 (2.0%)
were moderately difficult (between 21-40) (Table
3).

Conversely, almost 10% of the items fell within
the acceptable range of 0.2 to 0.29, 0% of the
items were rated as good (0.3 - 0.4), 0% of the
items were rated as exceptional (more than 0.4),
and 1% of the items were in the false region (less
than 0). Eighty-nine students (8.9%) fell into the
poor category (0 - 0.19) (Table 4).
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Less than O Faulty question | 1

0-0.19 Poor 89
discrimination

0.2-0.29 Acceptable 10
discrimination

03-04 Good 0
discrimination

More than 0.4 Excel!ent 0
question

DISCUSSION

The assessment and analysis of the multiple-
choice questions were crucial for several reasons,
including how it affects medical students' learning
quality and makes it possible to conduct a relevant
and precise examination that clarifies the
knowled%e and abilities critical to the medical
industry ™.

The success of the students' exam performance
served as the cornerstone of their education. Since
assessments rely on factual information,
students must be provided with a straightforward
path or strategy *°. On the other hand, a thorough
approach was required for exams requiring a high
degree of cognitive ability. Thus, the leader of
these students and their learning method is the
manner of assessment ***%,

Much research has been done on this subject,
particularly in  our community. Therefore,
professors are motivated to raise the standard of
these tests.

The data analysis for this work showed that, on
average, 52 out of 100 multiple-choice questions
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(MCQs) were simple, 46 were moderately easy,
and two were challenging. Conversely, regarding
the Discrimination Index, almost 10% of the
products fell within the acceptable range, no good
or exceptional items were discovered, and
approximately 89% fell into the poor group. One
item was thought to be defective. Not much
research has been published on medical students'
embryology knowledge. Rao et al. ¥ used fifty
multiple-choice questions to conduct an item
analysis on 100 medical students studying
anatomy. They discovered that 31 (62%) of the
items had difficulty indices in the acceptable range
but that 16 (32%) and 3 (6%) of the items were too
easy and challenging, respectively .

The results of this study are consistent with those
of Patel, who researched medical students
studying microbiology. Patel reported that 12
(30%) of the items on the difficulty index were in
the ideal range, 18 (45%) were in an acceptable
range, but only 7 (17.5%) of the items were easy,
and 3 (7.5%) were difficult °. Further research on
biochemistry students studying medicine revealed
that, of the 30 multiple-choice questions, 21 had an
adequate difficulty level, one was too easy, and
eight were excessively tough. 8 (26.67%) products
had a discrimination index in the recommended
range, sixteen (53.33%) in the acceptable range,
and 6 (20%) were classified as poor. The variation
in sample size may cause a discrepancy with our
work %%, Additionally, another study (Kolte) #
found that, in line with this work, the P values of 26
(65%) items were within an acceptable range, 10
(25%) things were easy, and 4 (10%) items were
challenging.  Nonetheless, the 60% item
discrimination index was excellent. Also, in line
with this work, Gajjar et al. #* found that out of 50
items, 24 had a "good to excellent" difficulty index,
whereas 15 also had a good to excellent
discrimination index.

Revisions to the medical curriculum are
necessary to achieve the primary objective of any
medical college, which is to produce medical
practitioners with reflective and self-directed
personalities through the three modes of learning
(deep, surface, and strategic) **. In actuality,
surface learning relies on memorization rather than
in-depth analysis and recognition of the material,
and it is influenced by failure-related fretting.
Conversely, the in-depth ones depend on the
fascinating intricacies of the subjects and the
logical relationship between the current and
outdated knowledge about each topic.

If properly constructed, multiple choice guestions
allow lecturers to assess many students' deep
learning and solid cognitive abilities over a broad
range of knowledgze and discriminate between high
and low quality *>*". However, more time and effort
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are required to complete these multiple-choice
problems. Thus, it is essential to analyze multiple-
choice questions to determine their suitability.

Using a difficulty index to identify objects that are
too easy, too challenging, and recommended is
one way to arrive at this conclusion. About 52% of
the multiple-choice questions in this work have
been recommended items based on the difficulty
index 2.

Overly simple questions are meant to warm up
students’ abilities. In  contrast, challenging
guestions are intended to assess students' high
talents but don't help differentiate between
students who achieve well and those who don't *°.

It is crucial to adjust the wording and content of
every question to fall within the recommended
range to ensure that it is appropriate for both high
and low-ability groups. According to the present
research, around 46% of the items require
modification to be placed into the recommended
class using the difficulty index (in language and
text). However, 10% of the study's multiple-choice
questions fell within the acceptable quality range
determined by the discrimination index. The
discrimination index can distinguish between
different student quality levels. The discrimination
and difficulty indexes are related to each other.
Mehta et al. ® did an excellent job with difficulty and
discrimination index in this work. 74%
"recommended” multiple-choice questions (MCQs
out of 100%) according to the difficulty index and
34% "discrimination index," and this is in line with
our study.

There are five choices for each question
pertaining to our work: A, B, C, D, and E. Analysis
of works spanning more than 80 years, however,
focused more on the quality of decisions than the
quantity of them %%

This study's strength lies in the appropriate
number of questions (n = 100) to achieve valuable
results.

CONCLUSIONS

Using the average difficulty index and good
discriminating index items in the upcoming exam is
necessary. By using a discriminating index, this
type of analysis can help medical colleges
enhance the quality of their exams and correct
poorly written questions.

It is crucial to create a question bank because of
the significant correlation that was discovered
between the two indices (difficulty and
discrimination). Additional indexes, such as
distractor indices, should be included to improve
the quality of the questions.
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