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ABSTRACT

Background: Itfem analysis, a valuable process conducted after the examinatfion, gives information
regarding the reliability of scores and validity of items tested. Difficulty index (P) and Discrimination index (Dl)
are two parameters, which aid in analyzing the standard of Mulfiple Choice Questions (MCQs). The study
was aimed fo find the relationship of difficulty and discrimination indices with teaching and learning in
Physiology.

Methods: Students (n=100) included were MBBS 1% year from September 2017 to March 2018. The MCQs of
Physiology semester Il courses were analyzed in two Continuous Assessment Tests (CATs). CAT | included
Respiratory: 15/50 and CAT Il Hemopoietic: 14/60 and Semester Exam 40/80. The items were examined for
difficulty index (p-value) and discrimination index (DI). Ifems having p-value between 0.3 o 0.7 and DI > 0.2
were considered as having good difficulty and discrimination indices respectively.

Results: Out of 15 items in Respiratory CAT, 73% had a mean p=0.3-0.7 and 27% had mean p=0.23. The mean
DI value was 0.31. Out of 14 items in CAT of Hemopoietic, 85% had a p-value between 0.3 -0.7 and 15% had
mean p=0.2. The mean DI value was 0.41. Out of 40 items in Semester exam, 82% items had p value b/w 0.3
- 0.7 and 18 % items had mean p=0.18. Overall mean DI value was 0.28.

Conclusion: The item analysis of majority of one best type MCQs of CATs and semester exam in Physiology
had good difficulty and discrimination indices and matched teaching and learning strategy in Physiology.
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INTRODUCTION ate medical students®. It is essential due to its

application in clinical practice’. In medical educa-

https://doi.org/10.36283/PJMD10-2/019

Assessment drives learning because it includes both
formative and summative knowledge, and has a
strong influence on learning'?. It is considered a vital
factor in leading the learners for accomplishing the
goal. The assessment of knowledge, skills and
competence of undergraduate medical students
has great significance because of the demand to
be a safe practitioner in futured. Physiology is one of
the basic science subjects taught to undergradu-

fion, knowledge of Physiology is assessed routinely in
the pre-clinical yearsé.

It is fremendously important that assessment should
be valid and adequately discriminate between
satisfactory and unsatisfactory performers®. One
best (OB) Multiple choice question (MCQ) is a
frequently used tool to assess the cognitive
competence of the student®’. In this type of
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assessment, the student selects the best possible
answer from the given list. MCQs are widely used
because of objectivity®’, removal of assessor’s bias?
and thorough coverage of the subject matter in a
short time3”. MCQs if formulated correctly, can test
higher levels of cognition and differentiate
between high and low achievers’.

ltem analysis analyzes the student responses to
individual test items (MCQs) to evaluate the
distinctive quality of those items and test as a
whole'®"", It is a valuable process, which is carried
out after examination that gives information
regarding the reliability and validity of a testé. It
allows observing the characteristics of a specific
item and can be used to make sure that items are
of an acceptable standard to be included in a test,
needs to be reviewed or discarded from the test!213,

Difficulty index (P) and Discrimination index (DI) are
two parameters that help in examining the
standard of MCQ questions used in an
examination'?, with abnormal values signifying poor
quality. Difficulty index indicates the percentage of
correct answers to total responses; also referred to
as the p-value'. ltems having a p-value between
0.3-0.7 are regarded as having a good difficulty
index as it shows that items are of moderate
difficulty’. In general, items of moderate difficulty
are to be chosen to those that are much easier or
much harder'4. The greater the number of questions
in a paper with moderate difficulty, the betteris the
quality of assessment. The discrimination index (Dl),
which is also known as the point biserial correlation,
reflects discrimination between students with
different levels of achievement'?. For an item to
discriminate effectively between weaker and
stronger candidates, the stronger candidates
should perform better on the item than the weaker
candidates'2. Items having DI > 0.2 were regarded
as having good discrimination index’. Such items
contribute to the examination’s overall ability to
discriminate stronger from weaker candidates.

ltems wrifing errors are the technical flaws that if
present in any MCQ, they can influence student's
performance®. The MCQs are labeled as poorly
developed because of item writing flaws’. They
include ambiguous stems, negatively worded
options, options that are not plausible, contains
irelevant information’. All of them affect the quality
of the MCQs and makes the assessment process less
reliable and valid’. It is extremely important to align
teaching with assessment. The student perfor-
mance in exam reflects their learning and under-
standing of the subject. It is not only important to
feach well but it is also essential to design assess-
ment appropriately matched with the feaching.
The greater the number of questions with appropri-
ate p value and DI, the more significant is the assess-
ment. To emphasize the significance of item analysis
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and to express its association with teaching and
learning, this study aimed to find out the relationship
of difficulty and discrimination indices with teaching
and learning in physiology.

METHODS

The study design was cross sectional. The study
duratfion was six months from September 2017 to
March 2018. In this study, the secondary data was
acquired from the examination department in the
form of item analysis. The study population included
100 First Year MBBS students. The paper is comprised
of one-best MCQs, having 5 options each. The
same faculty members who taught the particular
topic developed the Physiology MCQs. The
physiology MCQs included in CATs of courses
taught in semester |Il, Respiratory system and
Hemopoietic system and the Physiology MCQs of
the semester Il exam, were analyzed. There were
15/50 physiology one-best MCQs in Respiratory
system CAT (Figure 1a), 14/60 in Hemopoietic
system CAT (Figure 1b) and 40/80 one-best MCQs in
the semester exam (Figure 1c). The MCQs were
analyzed for difficulty index (p-value) and
discrimination index (Dl). Items having p-value
between 0.3-0.7 7 and DI > 0.2 7 were regarded as
having good difficulty and discrimination indices
respectively.
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Figure 1a: Proportion of difficulty index in physiology
section of respiratory system CAT.

Hemopoietic and Immune System CAT
a0 72
0
G0
g =
g ©
2 30
= 0 15 13
10 | J
° | —
ACCeptabde Ditficult Easy
Difficuity Index

Figure 1b: Proportion of difficulty index in physiology
section of hemopoietic and immune system CAT.
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Figure 1c: Proportion of difficulty index in physiology
section of semester Il Exam.
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Descriptive statistics were used for analysis of data.
Data is expressed in terms of p-value and DI. The
difficulty index was calculated using the formula
p=R/T where p is the item difficulty index, R is the
number of correct responses, and T is the total
number of responses. The discrimination index was
calculated for each item using the formula
DI=UG-LG/n where Dl is discrimination index, UG is a
number of students in the upper group who got an

item correct, LG is number of students in lower
group. The mean p-value and mean DI value was
calculated.

RESULTS

Out of 15 Physiology items in CAT of Respiratory
system, 73% were found to have p-value b/w 0.3
-0.7 and 27% items had mean p-value 0.23. The
mean DI value was 0.31. Out of 14 Physiology
questions in CAT of Hemopoietic and immune
system, 85% items were found to have p-value b/w
0.3 -0.7 and 15% had mean p-value 0.2. The mean
DI value was 0.41. Out of 40 Physiology questions in
Semester exam, 82% items had p-value b/w 0.3-0.7
and 18 % items had mean p-value 0.18. The mean
DI value was 0.28. Table 1 shows the difficulty and
discrimination indices of Physiology items in
respiratory system. The p-value of 4 items was 0.17,
0.26, 0.27 and 0.22 respectively. The discrimination
index of all 4 questions was >0.2. Table 1 also shows
the difficulty and discrimination index of Physiology
items in Hemopoiefic and Immune system. The
p-value of 2 items was 0.22 and 0.18 respectively.
The discrimination index of 2 items was >0.2.

Table 1: ltem analysis of MBBS 1 Year Semester Il CAT | respiratory system and CAT Il for hemopoietic and

immune system.

Skszrel::tory Key Correct Wrong Blank p-Value Diiﬁgt:,i(n(?;:; i

Questions

Q13 A 17 83 0 0.17 0.31

Q21 B 26 74 0 0.26 0.26

Q25 D 27 73 0 027 035

Q26 C 22 78 0 022 0.34
Hemopoietic and Immune SystemQuestions

Q12 D 22 78 0 022 025

Q21 C 18 82 0 0.18 0.18

Table 2: ltem analysis of MBBS 1st Year Semester Il Respiratory and hemopoietic and immune system.

Q. No. Key Correct Wrong Blank p-Value Dislggr:)i(n(tlzatli;) n
Q27 C 20 80 0 0.2 0.31
Q35 A 19 81 0 0.19 0.29
Q38 E 15 85 0 0.15 0.24
Q41 B 21 79 0 0.21 0.32
Q48 C 18 82 0 0.18 0.26
Q56 D 16 84 0 0.17 0.28
Q58 B 15 85 0 0.15 0.25
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Table 2 shows the difficulty and discrimination
indices of Physiology items in semester Il. The
p-value of 7 items was 0.2, 0.19, 0.15, 0.21, 0.18, 0.17
and 0.15. The mean p-value was 0.18. The
discrimination index of 7 items was >0.24. The mean
Dl was 0.28.

DISCUSSION

In this study, the item analysis was done on
Physiology MCQs included in CATs of courses
taught in semester Il MBBS as well as the semester ||
exam. The item analysis was matched with
physiology teaching. The same faculty members
were asked fo develop one best Physiology MCQs
on the topics they taught. In respiratory system CAT,
4 out of 15 MCQs had mean p-value of <0.23. In
Hemopoietic system, 2 out of 14 MCQs had mean
p-value of 0.2. The topics of these 6 MCQs were
reviewed in relation to teaching. The quality of
confinuous assessment tests plays a vital role in
giving feedback to teachers on their learning
activities'. With item analysis, teachers get an idea
about how well a particular topic has been
comprehended by the students and which topics
need more fime to go through'®. Based on the
finding of the present study, teachers customized
their feaching either for content or learning
strategy's. Moreover, item analysis is beneficial for
increasing teachers’ skills in MCQ development and
indicating particular areas of the course content,
which require better emphasis or clarity'4. Discussing
the outcome of item analysis with faculty helps in
improving learning outcome's.

Optimizing student learning and academic
performance is a constant challenge for medical
schools'. As assessment is an important component
of student learning, assessment fools should be
valid, reliable and objective and indicate various
achievement levels'?. Multiple-choice questions
(MCQs) are a tool that is commonly used to
evaluate learning performance of undergraduate
students’. In the discipline of Physiology, the
concepts, terms, and sfructures are not readily
visualized. The mechanisms need to be taught by
employing distinct  strategies to enhance
comprehension'’. Developing the skill to think
critically is a fundamental aspect of undergraduate
physiology education'®. It is governed by
appropriate use of learning and assessment
strategies.

Out of 80 MCQs, there were 40 Physiology MCQs in
semester Il exam. Developing MCQs to assess
students’ knowledge thoroughly at the end of a
semesteris a difficult and tedioustask'®. At this point,
item analysis provided important diagnostic
information on what undergraduate students have
learned and what they have not learned™. This
correlation of assessment with teaching learning
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was a reflection of the students’ performance
regarding the learning objectives taught over the
specific period of time'3. ltem analysis and storing
the MCQs with their indices allows an examiner o
select MCQs of appropriate difficulty level
according to the need of assessment'e,

CONCLUSION

The item analysis of the majority of one best type
MCQs of CATs and semester exam in Physiology
had good difficulty and discrimination indices and
matched with teaching and learning in Physiology.
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