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Abstract:

Background: A paradigm change is taking place in Indian medical education from traditional curriculum
to competency-based training (CBME). Assessment tools such as Multiple Choice Questions (MCQs) have
been increasingly popular because of their capacity to quickly assess a vast amount of information while
maintaining high objectivity, dependability, and objectivity.

Objective: The study's goal was to determine whether or not multiple-choice questions had an impact on
medical students studying Biochemistry under the revised syllabus (CBME - competency based medical
education).

Methods and materials: An experiment involving biochemistry students from Aurangabad's
Government Medical College, India, was conducted from July 2019 to July 2020. The difficulty index,
discriminating index, and distracter effectiveness of six Biochemistry MCQs were calculated using
traditional techniques. There were 50 percent memory-based questions, 25 percent understanding-based
questions and 25 percent problem-solving MCQs. Each group's MCQs and distracters were then counted
and compared to established benchmarks for these metrics. Responses were gathered via Google forms
and transferred to GraphPad Prism for analysis. The MCQs were organised and tested for validity.

Results: Fifty percent of the MCQs could be considered valid based on the difficulty index, discrimination
index, and distracter efficacy, respectively (acceptable). In contrast to the other questions, these MCQs
can be utilised for evaluation purposes.

Conclusion: Because there were numerous questions that needed to be updated, the maximum potential
of MCQs as an evaluation tool has not yet been reached. It is the responsibility of the faculty to help their
lecturers become better writers of MCQs.
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Introduction training and metacognition, CBME aims to
generate an Indian Medical Graduate who is

As a result of this transformation, medical i < °
capable of practising medicine in the country

education in India is now based on competency-

based medical education (CBME) (Ramanathan et
al,, 2021). Developing observable skills in a time-
independent, learner-centered way is the goal of
CBME. Learner centeredness, responsibility and
flexibility are promised in the CBME model
instead of time-based training (Shah et al., 2016).
CBME emphasises the importance of student
growth. Considering how students feel about the
new CBME and addressing any issues they have
will be critical to its success. Through skill-based

(Bhutani et al., 2020).

To fulfil the role of "physician of first contact"
in the community, a medical graduate should
possess the essential knowledge, skills, attitudes,
values, and responsiveness, as well as be relevant
to the wider world (Vagha, 2020). In order to
reach this goal, the medical teacher must perform
avariety of duties, including the following: Among
my many skills are those of a clinician,
communicator, team leader, lifelong learner and
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professional, medical educator, performance
assessor, researcher, and mentor. Traditional
education is characterised by assessment
procedures that are teacher-centered, one-time,
summative, and norm-referenced in nature.

It is the goal of CBME to improve student
competency and performance through the use of
a learner-centered approach combined with
regular, formative, criterion-based evaluations.
Students learn more and put their newly acquired
information to practise more frequently as the
semester progresses (Hawkins et al, 2015).
Multiple choice questions are one of the most
often used evaluation tools, and they are used in a
variety of situations (MCQs). The outstanding
objectivity and reliability levels of multiple-choice
questions make it easy to test a substantial
quantity of material in relatively little time when
using them (Al-Rukban, 2006).

According to medical technology experts,
prevalidation and postvalidation processes
should be performed to improve the validity of
multiple-choice questions (Ramakrishnan et al,,
2017). Item analysis is a postvalidation method
that assigns a numerical value to each multiple-
choice question (MCQ) and its distracters in the
form of a difficulty index, a discrimination index,
and a distracter effectiveness index, among other
measures (Angadi et al, 2018). MCQs can be
authorised for banking, changed and revalidated,
or discarded based on the normal allowable
limitations of these indices, as well as their overall
quality. Increased emphasis on student
participation, along with modern performance
evaluation methodologies as a learning aid, will
result in a significant shift of existing teaching-
learning practises, according to the authors. The
purpose of the study was to examine multiple-
choice questions (MCQs) for medical students
studying biochemistry.

2. Material and methods
2.1 Protocol of the study

Students in their first year of medical school,
majoring in biochemistry, were enrolled in a
cross-sectional study conducted at the
Government Medical College in Aurangabad
between July 2019 and July 2020.

2.2 Study participants and sampling

The fact sheets from the study were distributed
through electronic media channels (email lists,

professional WhatsApp groups, etc.). The
sampling was done on a voluntary nonprobability
basis. Those who expressed an interest were
emailed a link to the Google forms questionnaire
as well as an informed consent form, which they
may complete online. A total of 68 keen and
passionate medical students participated in the
study.

2.3 Questionnaire

Use records from three MCQ-based formative
assessments conducted in 2020-21 to conduct a
retrospective observational research. The study
comprised a total of 60 MCQs in biochemistry
from these three examinations (20 MCQs each
exam). All of the MCQs had a single correct answer
and three distracters, and were of the single best
response kind. The MCQs were attempted by a
total of 50 students. Students were ranked
according to the number of points they earned in
each exam. The high- and low-achieving kids were
separated into two groups of 17 and 17 students,
respectively. The difficulty, discrimination, and
distraction efficacy of each MCQ and distracter in
Table 1 were calculated using traditional methods
based on student responses. Cut-off values were
used to sort the MCQs and distracters into several
categories.

2.4 Data collection tool and technique

Based on a five-point Likert scale, MCQs were
created for the new competency-based medical
curriculum. It was decided to add open-ended
questions so that respondents could express their
thoughts in a more detailed manner. The
questionnaire was validated by an external expert
in medical education, as well as two internal
experts. Informed consent was included in the
survey to allow students who weren't interested
in taking part to choose not to participate. After
being published as a Google form, the survey was
made available electronically to medical students.

2.5 Ethical consideration

The ethical commission at the university gave its
approval. There was no request for any
information that may be used to identify the
reader. The majority of the interviewees were
asked about their thoughts and impressions on
the new curriculum.
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Table 1: MCQ and distracter classification based on difficulty, discrimination, and distracter

effectiveness
Parameters Difficulty index Discrimination index | Distracter effectiveness
Formula (H+L)X100/ T (H-L)X2/T That distracter's
percentage of correct
answers from students
Categories Difficulty index of less than | Discrimination index Functional Distracter

and cutoffs

30 percent.

greater than or equal to
0.2 indicates a good
discriminator.

(FD): Distracter
effectiveness more than or
equal to 5%

Tolerable: a difficulty rating
of 30% to 70%

Discrimination index
below 0.2 indicates a poor

Distracter effectiveness
less than 5%: NFD: Non-

discriminator.

functioning Distracter.

Difficulty index above 70
percent.

H: The total number of high achievers who got the question right; "L" denotes the number of low achievers
who correctly responded to the question. “T” is the total number of students to be analysed.

2.6 Statistics and results interpretation

The statistical analysis was performed using
GraphPad Prism version 8.01, and the results
were significantly different at *p0.05.

3. Results

This foundation course included 34 percent basic
life support training; 51 percent of participants
supported this; 35 percent of participants
supported stress management training; 35
percent supported language and communication
training; 45 percent supported professionalism
and ethics training. Some 45 pupils said they were
in favour of classes that would teach them IT and
computer skills. The foundation course might be
shortened to two weeks, according to nearly two-
thirds of those who took the survey (Table 2).
Figure 1 shows the percentage of students'
perceptions of the foundation course after its
debut. In the Phase I curriculum, themes including
attitude, ethics, and communication skills were
rated essential by 54% of participants (Strongly
agree). Among the first-year medical students
surveyed, 49 said horizontal integration was
preferred, while 42 said vertical integration from
Phase I and III participants was preferable. More

resources should be made available to train
students, according to students from 60 different
schools (Table 3).

It was discovered that 50% of the MCQs came
within the acceptable range of difficulty, while
33% of the distracters worked effectively using
difficulty,  discrimination, and  distracter
effectiveness. According to the results, 63 percent
of the distracters were successful (acceptable).
It's possible to add these multiple-choice
questions and distracters to the question bank
while the others will need to be changed or
removed and retested till they satisfy the
acceptable level of 3. Students should consult the
MCI document for details on adjustments to
university theory exams. Additionally, these can
be used to evaluate departmental theoretical
tests. Various types of questions, such as
structured essays (LAQ), structured short answer
questions (SAQ), and multiple choice questions
(MCQ), should be used in conjunction (MCQs).
Theory papers are worth a total of 100 points. 100
plus 100 = 200 points can be scored if a subject
has two papers. The distribution of grades will be
left up to the universities. Table 4 illustrates a
possible 100-point theoretical paper with an
example of how the marks are distributed.
Academic institutions must take care of the new
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curriculum's thematic distribution. According to
the number of papers submitted, the distribution

Table 2 Students perceptions on introduction of foundation course

of paper A and B subjects may be seen in Table 5.
This has been vetted by specialists in the field.

CBME components SA A N D SD

Within the foundation course, the following are useful aspects

Basic life support training 34 * 12 * 10 7 5
Field/health centre visits 45 * 15* 6 2 0
Stress/time management 51* 8 6 2 1
Language and communication skills 35% 11* 9 8 5
Professionalism and ethics 45 * 12* 7 3 1
Biomedical waste management 57 * 5 2 2 2
IT/computer skills 45 * 10 8 4 1
1 month duration of foundation course is too long 44 * 12 5 5 2

SA=Strongly Agree, A=Agree, N=Neutral, D=Disagree, SD=Strongly Disagree, significantly different at

*p<0.05.
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Figure 1 Percentage perceptions of students on introduction of foundation course
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Table 3 Perceptions of students on innovative learning methodologies in the context of
competency-based medical education

CBME components SA A N D SD
AETCOM 54 * 6 3 3 2
Students in the first year of medical 2603
school should become familiar with
AETCOM concepts.
Integration 49 * 11 * 5 2 1

*  Students benefit from a more
complete education when first-year

subjects are taught in a horizontal fashion. 47 * 15 * 6 3 2

*  Even though they aren't graded this

year, students should acquire integrated

concepts from Phase Il and III disciplines
throughout their first year.

Skills training 60 * 4 3 1 0

*  The skills lab at our school is
equipped to train students in accordance
with the requirements of the CBME.

Assessment and feedback 51* 10 * 4 2 1

*  Mini CEX, DOPS, and multi-source
feedback are just few of the modern
evaluation methodologies being
implemented in the workplace.

AETCOM stands for Attitude, Ethics, and Communication, CBME stands for Competency-Based Medical
Education, ECE stands for Early Clinical Exposure, DOPS stands for Direct Observation of Procedural
Skills, CEX stands for Clinical Evaluation Exercise, SA stands for Strongly Agree, A stands for Agree, N
stands for Neutral, D stands for Disagree, SD stands for Strongly Disagree, and *p<0.05 indicates a
statistically significant difference.

Table 4 Sample theory paper marks distribution

Paper on theory is worth 100 points in 3 hours

Section ‘A’ MCQ

Instruction :
1. Tick the appropriate box underneath the question number only once.
2. Use a blue ball point pen only once.

3. Each question is worth one mark.
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4. Students will not be permitted to make if they rewrite strikes or use white ink on a cross that has
already been marked.

Q.1 Questions with many choices (There are a total of 20 multiple-choice questions worth one mark
each.) The clinical application of four multiple-choice questions should be included.  20x1 =20

2) b) A d e B g h i) j 2604

k) ) m) n) o p) q 1) s) Y

Section ‘B’ MCQ

Instruction :
1. Only use a blue or black ball point pen.

Do not write anything on the section of the question paper that is left blank. If there is any written
evidence of such an act, it will be interpreted as an attempt to use unethical methods.

3. All questions are required to be answered.
4. The number to the right signified that the student had received full marks.
5. Create diagrams whenever it is required.

6. The distribution of the syllabus in the question paper is solely intended to ensure that the
complete syllabus is covered in the allotted time. The pattern of the question paper is merely a
guideline. Questions from any paper's curriculum can be asked into any question paper, and vice
versa. Students will not be able to claim that the question is not in the curriculum. The distribution
has been completed solely for the purpose of placing the order.

7. Make use of a single answer book for all of the parts.

Section ‘B’ (80 Marks)

Answer questions in a concise manner (Any ten out of eleven) (10x2=20)

a) b) ¢ d) e f) g h) i j)

Questions with a short answer (Any eight out of nine) (8x5=40)

It is necessary to have one SAQ related to the AETCOM module (in the case of Biochemist 1.4) and a
minimum of two SAQs based on cases or clinically applied questions.

a) b) ¢ d e f) g h) i) j)

Questions requiring a lengthy response (Any two out of three) (2x10=20)

a) b) ¢

Please keep in mind that all inquiries should be organised. Every time it is essential, the division of
marks should be mentioned.
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Table 5 Paper wise distribution of topics

common dietary items are shown in the table.
Unsaturated fats provide a number of advantages.
Saturated and trans fats have negative effects on health.

Paper Section Topics Competency
nos. BI
I A MCQs on all topics of the paper |

B&C Basic Biochemistry 1.1
Enzymes 2.1-2.7
Chemistry & metabolism of carbohydrates 3.1-3.10
Chemistry & metabolism of lipids 4.1-4.7
Biological oxidation 6.6
Xenobiotics 7.5
Antioxidants & defense system 7.6-7.7
Nutrition 8.1-8.5
Extracellular matrix 9.1-9.3
Oncology, oncogenesis & immunity 10.1-10.5
Biomedical waste 111
CSF has physical features as well as a chemical makeup. 11.15
The energy amounts of lipids, carbs, and proteins in 11.23-11.24

AETCOM-1.4

Topics will not be repeated for long answer questions and scenario-based/application questions.

I1

A MCQs on all topics of the paper |
B&C Chemistry & metabolism of proteins 5.1-5.5
Integration & starvation 6.1
Nucleic acid metabolism 6.2-6.4
Vitamins 6.5
Water electrolyte balance & acid base balance 6.7-6.8
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Mineral metabolism 6.9-6.10
Hemoglobin chemistry and metabolism 6.11-6.12
Organ function test 6.13-6.15
Molecular biology 7.1-7.3
Genetic engineering 7.4
Urine: Screening of inborn errors 115
Following lab equipment/techniques are covered: pH 11.16
metre, paper chromatography of amino acids, protein
electrophoresis (TLC, PAGE), electrolyte analysis (ISE),

ABG analyzer, electrolyte analysis by ELISA,

immunodiffusion, auto analyzer, quality control and DNA

isolation from blood/tissue.

Topics will not be repeated for long answer questions and scenario-based/application questions.

4., Discussion

With the current study, we hoped to put into
practise the item analysis procedure used to
determine the validity of multiple-choice
questions and  distracters. After much
deliberation, it was decided to undertake a cross-
sectional survey to find out what students
thought of the newly installed CBME. The lack of
confidence and ability among medical students
when it comes to providing emergency treatment
underlines the significance of basic life support
training during undergraduate medical school,
which is currently unavailable (Chandrasekaran
et al,, 2010; Freund et al,, 2012). In the current
study, the provision of basic life support training
to undergraduate students was enthusiastically
embraced by the vast majority of individuals who
took part in it. Two of the most significant
attributes a medical student should possess are
effective communication skills as well as the
capacity to approach a patient with empathy and
kindness (Moudatsou et al., 2020). There have
been numerous articles written about the
importance of communication skills training as
well as the advantages of doing so.

In the session, a substantial majority of
individuals in attendance expressed a preference
for AETCOM student training. As a result, the MCI
has advised that at least 80 percent of the themes
be integrated in order to better understand the

concepts that are related to them while avoiding
redundancy and saving time (Ramanathan et al.,
2021 b). It is not necessary for all medical college
departments to apply MCQ item analysis, despite
the fact that it is a highly effective instrument.
Several reasons for this include the fact that many
medical college departments are unaware of it,
there is no pressure from regulatory bodies to use
it, doing so requires time and effort, and teachers
believe that their subjective validation is
adequate and equivalent to the objective item
analysis procedure (Kundu et al.,, 2020).

When compared to the usual item analysis
approach, subjective validation exhibits extreme
variability from teacher to teacher, and its
sensitivity in the validation of multiple-choice
questions (MCQs) is rather poor. Additionally, the
use of software tools can help to reduce the
amount of time and effort required for item
analysis significantly. Therefore, spreading
awareness about the technique of item analysis,
giving technological support, and creating a clear
mandate by regulators can all contribute to its
widespread use, thereby increasing the validity of
the evaluation.

Conclusion

The validity of multiple-choice questions can be
evaluated using item analysis. Many of the
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multiple-choice questions that teachers write
may be deemed invalid. Such multiple choice
questions can be identified using Item Analysis
and then changed before being utilised as
evaluation instruments. If multiple-choice
questions (MCQs) are flawed, item analysis can
help enhance their validity so that the overall
assessment aim can be met, as well. The validity
of multiple-choice questions can be evaluated
using item analysis. Many of the multiple-choice
questions that teachers write may be deemed
invalid. Such multiple choice questions can be
identified using Item Analysis and then changed
before being utilised as evaluation instruments. If
multiple-choice questions (MCQs) are flawed,
item analysis can help enhance their validity so
that the overall assessment aim can be met, as
well.
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