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Abstrak

Proses evaluasi pendidikan kedokteran melibatkan evaluasi pengetahuan, keterampilan, dan sikap yang sesuai dengan
capaian dan kompetensi yang ingin dicapai. Instrumen multiple choice questions (MCQs) merupakan instrument penilaian
yang sering digunakan di ranah kedokteran. Instrumen MCQs hingga saat ini juga diimplementasikan dalam ujian
kompetensi dokter nasional. Sehingga menjaga kualitas MCQs di level fakultas sangat penting dalam menjaga kualitas
lulusan dokter. Dalam penelitian ini dilakukan evaluasi terhadap 250 MCQs di modul biomedik dasar yang kemudian
dilakukan beberapa analisis terhadap beberapa kriteria. Dari hasil analisis didapatkan nilai Kr-20 sebesar >0,8 pada
ketiga modul. Item Difficulty Index (DIF-I) pada kategori ideal didapatkan 33 (36,7%), 29 (38,7%), dan 34 (39,5%) secara
berurutan. Hasil kajian terhadap Item Discrimination Index (DI) dalam kategori ideal didapatkan sebesar 63,3%, 77,3%
dan 69,4% secara berurutan. Hasil studi ini memberikan gambaran bahwa masih terdapat MCQs yang tidak ideal dan perlu
mendapat perhatian untuk perbaikan ke depannya. Evaluasi secara berkala dan pelatihan pembuatan komponen soal
pilihan ganda yang terstandar perlu untuk direncanakan di lingkup fakultas.

Kata Kunci: Pertanyaan Pilihan Ganda, llmu Biomedis Dasar, Indeks Diskriminasi Item.

Abstract

The evaluation process in medical education involves evaluating knowledge, skills, and attitudes based on the achievements
and competencies to be achieved. The multiple-choice question (MCQ) instrument is an assessment instrument often used in
the medical field. So far, the MCQs have been implemented in Indonesia's national medical competency examination.
Furthermore, maintaining the quality of MCQs at the faculty level is very important to maintain the quality of medical
graduates. In this study, an evaluation was carried out on 250 items of MCQs in three basic biomedical modules, followed
by analyses of the MCQs characteristics, item difficulty index (DIF-1), and item discrimination index (DI). The analysis
found that the Kr-20 value was >0.8 in the three modules. Analysis of the item difficulty index (DIF-I) in the ideal category
obtained 33 (36.7%), 29 (38.7%), and 34 (39.5%), respectively. The ideal category's item discrimination index (DI) was
63.3%, 77.3%, and 69.4%, respectively. The results of this study illustrate that there are still MCQs that are not ideal and
need attention for future improvements. These results prove that more work must be done to improve the standard of MCQs
used in medical examinations. Periodic evaluation and training on making standardized multiple-choice question
components need to be planned within the faculty.
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1. INTRODUCTION

The purpose of the learning evaluation process in medical education is to assess the
attainment of learning objectives, comprehension of the learning process, and standard
competencies, as well as to develop and evaluate educational programs (Boulet & Durning,
2019; Tavakol & Dennick, 2017). In recent decades, medical institutions have prioritized
conducting competency evaluations that are accurate, dependable, and time-efficient. The
evaluation process has three primary goals: to optimize students' abilities through motivation
and direction for future learning; to safeguard society through the competency assessment
process for medical graduates; and to provide students with a foundation for pursuing
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advanced degrees (Lockyer et al., 2017; Ten Cate & Regehr, 2019). One common issue
encountered at the faculty level pertains to the absence of exam item evaluation. This
phenomenon may result in a lack of training for medical students to effectively address
highly complicated questions in alignment with the requirements of the Indonesian Medical
Doctors National Competency Examination (IMDNCE) in the future. In a general sense, this
study assesses the efficacy of multiple-choice questions that have undergone rigorous
examination with students using various analyses.

Medical education involves the development of knowledge, abilities, and attitudes
(Harden, 2018; Rodriguez, 2014). Consequently, the instruments used to evaluate these
components will vary. Previous research identified several evaluation instruments used to
evaluate 'knows' and 'knows how,” "shows how," and 'does' (Boulet & Durning, 2019;
Tavakol & Dennick, 2017). Multiple-choice questions (MCQs) are one of the instruments
used to evaluate 'knows' and 'knows how."' Due to their high validity and reliability, ease of
assessment, and efficiency in mass-assessing candidates, MCQs are increasingly used in
medical institutions (Hijji, 2017; Kumar et al., 2021). In medical schools, providing students
with adequate and accurate information and enhancing their basic knowledge and practical
abilities is crucial. The assessment conducted during teaching and learning practice serves
multiple purposes. Not only does this ensure that students are able to comprehend the
material, but it also allows us to evaluate how effective our teaching strategies are. Therefore,
assessment procedures should be reliable and efficient (Boulet & Durning, 2019; Tavakol &
Dennick, 2017). Continuous analyses of student assessment methodologies should be a
crucial step for enhancing the knowledge of the students and the quality of examinations.
Previously defined pre- and post-validation assessment methods exist for analyzing the
queries formulated. Prior to conducting the assessment, the experts should evaluate the
relevancy of the topics and the suitability of the MCQ structure, including stem and options,
as part of the pre-validation process. The post-validation procedure is essentially a statistical
technique known as item analysis. This is a valuable, relatively uncomplicated, and effective
method for determining the reliability and validity of multiple-choice questions (Kumar et al.,
2021; Kurtz et al., 2019). This is beneficial in three ways. The difficulty index (DIF-I)
indicates whether the MCQs provided to a student are challenging or simple to answer.
Second, it can distinguish between students who have excellent subject knowledge and those
with poor performance. The term for this is the discrimination index (DI). Thirdly, it assists
the subject expert in evaluating the validity of incorrect options (distractors). The term for
this is distractor efficiency (DE). Overall, this analysis provides the evaluator with guidelines
for improving the MCQs before the next examination.

The Indonesian Medical Doctors National Competency Examination, also known as
the Uji Kompetensi Mahasiswa Program Profesi Dokter (UKMPPD), is the final evaluation
for future doctors to maintain the quality of graduates in the medical profession. It is also a
form of protection for the community when utilizing medical services in Indonesia.
Evaluation of the UKMPPD has comprised of two stages: the computer-based test (CBT)
with the MCQ instrument and clinical competency evaluation with the Objective Structured
Clinical Examination (OSCE) instrument (Darmayani, 2022; Utomo, P. S. et al., 2022).

A well-constructed MCQ instrument is taxonomically augmented to assess higher-
order cognitive abilities, such as applying knowledge, interpretation, and synthesis, rather
than just recalling isolated facts. Due to the significance of sustaining the quality of multiple-
choice questions, various indicators can be used to evaluate the quality of MCQ items.
Cognitive levels, item writing flaws (IWFs), the item difficulty index (DIF-1), and the item
discrimination index (DI) are examples of these indicators (Baig et al., 2014; Christian et al.,
2017; Xu et al.,, 2016). Item analysis provides a method for evaluating the content of
questions by determining how relevant they were to respondents and how accurately they
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measured their ability. Item analysis provides objective evidence of student progress toward
the subject's concepts and simplifies the topic for students (Biswas et al., 2015; Ledn et al.,
2023). Frequently, it is challenging for the lecturers to evaluate the quality of items
repeatedly used to evaluate students' performance. Item analysis also provides a method for
repeatedly reusing items in various instruments with prior knowledge of their performance. In
classical analysis, the difficulty of a single-response multiple-choice question is merely the
proportion of incorrect responses. The item consists of a stem (question) and five alternatives,
of which one is the correct response and the others are incorrect.

The novelty of the study is a thorough evaluation of the effectiveness of multiple-
choice questions (MCQs) that have undergone rigorous examination with students using
various analyses. The main objective is to ensure that the evaluation instrument meets the
quality standards needed to measure students' ability to master the material and competence
of medical standards. By taking into account these criteria, this research makes an important
contribution in improving the quality of examinations and student evaluations in medical
education. The Faculty of Medicine at Universitas Pendidikan Ganesha was established in
2018 and implemented an MCQ-based evaluation instrument for each academic module.
However, assessment instruments must be valid, reliable, and capable of measuring the
various facets of professional competency. This study was conducted to evaluate MCQ items
in Basic Biomedical Sciences modules by identifying the characteristics of MCQs as well as
the item difficulty index and item discrimination index.

2. METHODS

This research assessed a collection of MCQs used in the final exams for the basic
biomedical 1, 2, and 3 modules in the undergraduate medical level's first semester of the
2020-2021 academic year. Sampling was conducted on all MCQs in the 2020-2021
academic year. The MCQs used were question types with 4-5 answer items with the single
best answer (SBA)-summative type MCQs. Two hundred fifty questions from three modules
(90 questions in basic biomedical module 1, 75 in basic biomedical module 2, and 85 in basic
biomedical module 3) were analyzed according to the research objectives. Furthermore, this
research did not directly involve human subjects. This research has received ethical clearance
from ethics committee Faculty of Medicine Universitas Pendidikan Ganesha with reference
number 017/UN48.24.11/L.T/2023.

MCQ item analysis was performed using IBM SPSS Statistics software version 26.
Correct answer responses were coded as 1, and incorrect answers were coded as 0. DIF-I, or
p-value (proportion or percentage value), was used to correctly calculate the percentage of
students who answered MCQ items. DIF-I has a score range of 0.0 to 1.0, with a score of 0.0
indicating a question that is too easy and a value of 1.0 indicating a question that is too
difficult. The ideal DIF-I range is 0.3-0.7. The interpretations of the item difficulty index
values are shown in Table 1. Moreover, the item difficulty index formula is described as
follows:

number of students answering item correctly

1
total number of students S
Table 1. Interpretation of Item Difficulty Index
Interpretation of Items DIF-1 Values
Too easy >0,7
Average 0,3-0,7

Too difficult <0,3

49



Made Bayu Permasutha et al.

The Item Discrimination Index (DI) calculation to determine whether an item question
can distinguish between students who have studied well and those who have not. The DI has
a range of values from -1 to 1, where a positive value of one indicates that the item can
distinguish between students who study well and those who do not. A value of zero means
that the item is unable to distinguish performance between these two groups. Meanwhile, a
negative value of 1 indicates that the item can discriminate well but is reversed, where
students with good performance will answer incorrectly while students who do not study will
answer correctly. The interpretation of DI values is described in Table 2. In the calculation,
27% of students with the highest scores will be identified as the upper group and 27% of
students with the lowest scores as the lower group. The formula for the item discrimination
index is described as follows.

upper group — lower group

2
27% of total students (2)
Table 2. Interpretation of Item Discrimination Index
Interpretation of Items DI Values
Excellent Item 0,4-1
Good Item 0,25-0,39
Marginal Item 0-0,24
Bad Item <0

3. RESULTS AND DISCUSSION

Result

The characteristic analysis of 250 MCQs is shown in Table 3. The characteristics of
the three modules completed by 56 students showed a reliability value (Kuder-Richardson
20) of 0.98, 0.91, and 0.21, respectively. However, two items in basic biomedical modules 1
and 3 showed zero variance and were excluded from the characteristic analysis.

Table 3. Characteristics of MCQs
Basic Biomedical Basic Biomedical Basic Biomedical

Item Characteristics

Module 1 Module 2 Module 3
Number of items 90 75 85
Number of examines 56 56 56
Mean test score 59.64+12.45 60.38+15.39 63.26+15.28
Range of test score 35.56-83.33 28.00-84.00 31.76-85.88
Kuder-Richardson 20 (Kr-20) 0.89 0.91 0.92"

The DIF-1 analysis of MCQs on each module is shown in Table 4, Table 5, and Table
6. The DIF-1 analysis showed that less than 40% of the MCQs item in each biomedical
module indicated the ideal value of 0.3-0.7. These results showed that some items were either
too easy or difficult to solve.

Table 4. Item Difficulty Index of MCQs

Difficulty index Basic Biomedical Module 1
(P value) No. of items (n=90) Mean P value
>0,7 (Too easy) 38 (42.2%) 85.43+9.09
0,3-0,7 (Average) 33 (36.7%) 54.11+£12.02

<0,3 (Too difficult) 19 (21.1%) 17.67+7.14
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Table 5. Item Difficulty Index of MCQs

Difficulty index Basic Biomedical Module 2
(P value) No. of items (n=75) Mean P value
>0.7 (Too easy) 33 (44%) 81.76%6.10
0.3-0.7 (Average) 29 (38.7%) 54.86+12.51
<0.3 (Too difficult) 13 (17.3%) 18.41+7.16

Table 6. Item Difficulty Index of MCQs

Difficulty index Basic Biomedical Module 3
(P value) No. of items (n=85) Mean P value
>0.7 (Too easy) 42 (48.8%) 82.6518.21
0.3-0.7 (Average) 34 (39.5%) 52.28+13.16
<0.3 (Too difficult) 9 (10.5%) 14.29+11.01

Meanwhile, DI analysis varied for each biomedical module. For each module, items
belonging to the ideal category (0.25-1) were 63.3%, 77.3%, and 69.4%, respectively.
Negative DI values were also found in each module with a percentage of <8%, and the results
are shown in Table 7.

Table 7. Item Discrimination Index of MCQs

Basic Biomedical Basic Biomedical Basic Biomedical
Discrimination Module 1 Module 2 Module 3
index No. of items No. of items No. of items
(n=90) (n=75) (n=85)
0.40-1 (Excellent) 28 (31.1%) 36 (48%) 43 (50.6%)
0.25-0.39 (Good) 29 (32.2%) 22 (29.3%) 16 (18.8%)
0-0.24 (Marginal) 26 (28.9%) 11 (14.7%) 20 (23.5%)
<0 (Poor) 7 (7.8%) 6 (8%) 6 (7.1%)

Discussions

Assessing student learning is an integral part of the educational process. Several
evaluation models are used in education, including goal-oriented evaluation models, goal-free
evaluation models, formative-summative evaluations, and countenance evaluation models
(Darodjat & Wahyudhiana, 2015; Mardiah, M. & Syarifudin, 2018). In medical education,
the formative-summative evaluation model is the most frequently used. The formative
evaluation assesses the progress of the learning process and provides feedback to students,
while the summative evaluation is used to evaluate the outcome of student learning.
Furthermore, the summative evaluation helps to determine which students are qualified to
continue to the next level or which students need to repeat the learning process (Kibble,
2017; Shafira, 2015). Several instruments can be used to evaluate medical students in
formative or summative. Previous research categorized the evaluation instruments often used
in the medical field as follows: Evaluation instruments to assess 'knows' and 'knows how' by
using oral examinations/vivas, long essay questions (LEQ), short answer questions (SAQ),
multiple choice questions (MCQs), extended matching items (EMI), and key features test
(KF); Evaluation instruments to assess 'shows how' using long and short cases and objective
structured clinical examination (OSCE); The instruments for assessing 'does’ use a mini
clinical evaluation exercise (Mini-CEX), direct observation of procedural skills (DOPS),
clinical work sampling (CWS), checklist, 360-degree evaluation, logbook, and portfolio
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(Boulet & Durning, 2019; Tavakol & Dennick, 2017).

Furthermore, well-constructed MCQs are the preferred choice in several medical
faculties for formative and summative examinations. The examples of MCQs used in a
formative examination are progress tests. The examples of MCQs used in the summative
examination are final exams in each module, joint state tests, and national competency
examinations (Mahda et al., 2023; Pugh & Regehr, 2016). With the appropriate instruction,
training, and resources, multiple-choice questions (MCQs) can be used to assess students'
higher thinking abilities (Donnelly, 2014; Zaidi et al., 2018). Comparing pre-training and
post-training MCQ-based scores in intervention and non-intervention groups, Dellinges and
Curtis discovered that a one-hour MCQ teaching workshop for 24 dental faculty increased the
quality of in-house MCQs (AlFaris et al., 2015; Dellinges & Curtis, 2017). Previous study
revealed that constructing more difficult MCQs involving problem-solving (level three) in
clinical fields was more straightforward than in basic medical science modules and superior
to other question types. In a study of 50 multiple-choice questions, similar research found
that 60% of the questions focused on applying the knowledge plane, 28% on
recalling information (level one), and only 6% on interpretation of data (level two) (Gupta et
al., 2020; Przymuszata et al., 2020).

The analysis of MCQ characteristics in the three modules showed Kr-20 values of
0.89, 0.91, and 0.92, respectively. The Kr-20 value is the average of all correlations that aim
to produce a reliability coefficient, indicating internal consistency and reliability at a range of
0 to 1 (Kaur et al., 2016; Rahma et al., 2017). A Kr-20 coefficient value of 0.8-1 is
acceptable. Higher values highlight greater consistency and homogeneous reliability (e.g.,
values >0.9), and coefficients below 0.8 indicate that the entire test is unreliable and
inconsistent. Therefore, based on the results, MCQs in the three modules showed good
internal consistency and homogeneous reliability value. The ideal values for DIF-1 and DI in
MCQs are expected to be in the range of 0.3-0.7 for DIF-1 and >0.25 for DI (Bhattacherjee et
al., 2022; D’Sa & Visbal-Dionaldo, 2017; Kumar et al., 2021). In the DIF-I analysis for the
three modules, the ideal results were 33 items (36.7%), 29 items (38.7%), and 34 items
(39.5%), respectively. Furthermore, more than 60% of MCQs were non-ideal questions, with
more than 40% comprising easy questions and less than 22% constituting difficult questions.
Previous research stated that the DIF-1 average tended to decrease in several questions with
high cognitive levels, underscoring the importance of the lecturers in improving students'
higher-order thinking skills (Daryono et al., 2020; Liew et al., 2021).

Furthermore, the DI results obtained the ideal category (0.25-1) of 63.3%, 77.3%, and
69.4%, respectively. The results also obtained a DI value below zero, indicating that the
items needed to be adjusted to sufficiently distinguish between students who studied well and
those who did not. Previous study observed a low DI tendency in MCQs with writing flaws in
the stem, lead-in, and multiple-choice answers (Abdulghani et al., 2015; Rush et al., 2016).
These results highlight the importance of adhering to writing standards for MCQs,
particularly in content concerns, formatting concerns, style concerns, writing the stem, and
writing the choices (Butler, 2018; Xu et al., 2016). Based on the preceding discourse, it is
advisable to consider eliminating or modifying questions that exhibit a negative
discrimination index and fall inside the easy group. The need for this change arises from the
potential influence of simplistic and subpar questions on the accuracy of learning
accomplishment assessments, hence impacting the outcomes of learning assessments (Adam
et al., 2021; Nojomi & Mahmoudi, 2022). According to similar study, well-designed
multiple-choice question (MCQ) assessments have the capacity to evaluate cognitive abilities
at higher levels of Bloom's taxonomy, including data interpretation, data synthesis, and
knowledge application, surpassing mere memory of instructional content (Adiga et al., 2021;
Elgadal & Mariod, 2021). Several factors may restrict the generalizability of the results of
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this study. The study only evaluated the results of three modules. In addition, item writing
flaws and distractor efficiency were unavailable.

4. CONCLUSION

The current study suggests a need to improve the quality of our assessment because
some MCQ items still do not meet the ideal category. This will reduce the exam's validity
and force students to adopt surface learning strategies, which are not conducive to lifelong
learning. The utilization of inadequate questions for the test could negatively impact the
overall validity of the assessment and compel students to employ superficial learning
approaches, which are not favorable to the development of lifetime learning skills. It is
essential to undertake the revision or elimination of inadequate questions in order to prevent
their inclusion in future exams or storage within the question repository. Academics should
practice MCQ item analysis more frequently because it provides insight into the questions'
quality. This study's findings emphasized the importance of item analysis, including analysis
of the difficulty and discrimination indices, which are frequently neglected in such
examinations. Incorporating items with a moderate level of difficulty and a high level of
discrimination into tests will enhance the queries' validity and effectiveness.
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