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Background: Single best-answer multiple-choice questions (MCQs) consist of a question (the stem) two or more
choices from which examinees must choose the correct option (the distracters) and one correct or best response
(the key).  Item analysis is the process of collecting, summarizing and using information from students’ responses
to assess the quality of test items. Classical test theory for item analysis is most followed method to determine
the reliability by calculating Difficulty Index (P score) and Discriminating Index (D score) and Distracter
effectiveness
Aim: This Study was aimed to calculate P scoreand distracter effectiveness; to find out relationship between P
score and distracter effectiveness.
Material and methods: In this Cross Sectional study 65 items responded by 120 Students of first year M.B.B.S
were studied for Item Analysis. Difficulty Index, and Distracter Effectiveness were calculated for each item.
Distracters were identified and classified as Functioning and Non- functioning distracter. Interrelationship
between P Score, and Distracter Effectiveness was calculated and analyzed by Epinifo 7 software
Result: We found Items with two functioning distracters were more difficult than that of others followed by
items with three functioning distracters.
Conclusion: Distractors affect the item difficulty index and by the means also affects quality of the assessment.
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INTRODUCTION or as comprehensive Examinations at the end
of an academic session to determine progress
or to make decisions regarding the certification

Multiple-choice questions (MCQs) are used
more and more in departmental examinations
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MATERIALS AND METHODS

of a candidate [1-4]. Single best-answer
multiple-choice questions (MCQs) consist of a
question -the stem, two or more choices from
which examinees must choose the correct
option-the distracters, and one correct or best
response-the key [5]. Item analysis is the
process of collecting, summarizing and using
information from students’ responses to assess
the quality of test items [3,6]. Item analysis is a
valuable, yet relatively simple, procedure
performed after the examination that provides
information regarding the reliability and validity
of a test item [7].
Classical test theory is the most followed method
to determine the reliability by calculating
Difficulty Index {P score} and Discriminating
Index {D score} [6]. Difficulty index also called
ease index, describes the percentage of students
who correctly answered the item. It ranges from
0 - 100%; the higher the percentage, the easier
the item. The recommended range of difficulty
is from 30-70%. Items having p-values below
30% and above 70% are considered difficult and
easy items respectively [8].
Discrimination index (DI), also called point
biserial correlation (PBS), describes the ability
of an item to distinguish between high and low
scorers [9]. It ranges between -1.00 and +1.00;
discriminating index > 0.35 is considered as
excellent discriminator, DI < 0.20 is poor
discriminator. Discriminating Index is < 0.00,
indicates low performing students got a specific
item correct more often than the high scorers
[7]. Analysis of distracters is also important
technique that provides information regarding
the individual distracters and the key of a test
item. Using these tools, the examiner is able to
modify or remove specific items from
subsequent exams [10].
Aims and Objectives: This study was conducted
with aim to find out relationship between
difficulty index, distracter effectiveness. For the
aim Difficulty Index of each item was calculated;
distracter effectiveness for each option was
calculated. Frequency of functioning and non-
functioning distracters was assessed.

selected; which was taken in four different
session during year 2012-13 for anatomy subject
in P.D.U. Medical College, Rajkot. Three of four
sessions contained 15 items and one session
contained 20 items. Items are defined as Stem
type single best choice of four options Multiple
Choice Questions, constructed confidentially by
experienced senior teachers of department and
scrutinized by examination committee of the
Anatomy Department. There was not any penalty
or negative marking for wrong response. 120
students who attended all sessions were
included in study. Item analysis: Item Difficulty
index refers to the percentage of the total
number of correct responses to the test item-
calculated by following formula.
Difficulty index (P score) = (Total true response
of the item / Total responses) ×100
Where Total responses= (True response + Wrong
response + Not responded)
Discriminating index: Total score by sum of all
four sessions for each individual student was
calculated and arranged in descending order
from highest score to lowest score. Upper 1/3
students (Highest scorer 40 students out of 120)
were selected to include in higher group (H) and
lower 1/3 students (lowest scorer 40 students
out of 120) were selected to include in lower
group (L). Item Discriminating index is calculated
by following formula
Discriminating index (D Score)
 = (HT-LT / T) ×2
 Where HT = Number of correct responses in
Upper Group, LT = Number of correct responses
in Lower Group and T= Total number of
responses in both group.
Similarly discriminating power for each distracter
was calculated by following formula
Discriminating power for distracter
= (HR-LR / T) ×2
Where HR = Number of responses from Upper
Group, LR = Number of responses from Lower
Group and T= Total number of responses
Distracter effectiveness for the option indicates
percentage of students choosing the option of
item as an answer. Good distracters appeal to a
higher proportion of low achieving examinees
when compared with high-achieving examinees,

Data collection: In this cross sectional study,
test with 0.87 (>0.70)  KR20 reliability index was
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thereby resulting in a negative statistic. The
advantage of the discrimination index is that it
is simple to compute and explain. Therefore, a
non-functioning distracter was defined as an
option with either a response frequency of <5%
or a positive discriminating power.
Data analysis: Frequency distribution was done
for number of functioning distracter for each
item. Relationship between difficulty index and
number of functioning distracter was calculated.
Data was calculated and analyzed by Microsoft
excel 2007 and Epi info version 7 software.

RESULTS AND DISCUSSION

In this study 65 items responded by 120 students
were analyzed. Mean Item Difficulty Index was
57.77 (43.49-72.05). (p value<0.05, confidence
interval >95%).
95% (247 out of 260) distracters have
effectiveness was > 5%. 63.85% (166 out of 260)
distracters were functional (Table: 1a, 1b).
Items with two functioning distracters were more
difficult than that of others followed by items
with three functioning distracters (Table: 2).
Mean Difficulty Index of Items with functioning
distracters two and three was in ideal range.
Mean difficulty Index of test items analyzed in
the study was 57.77 (43.49-72.05) which is
interpreted as ideal [8]. This Study results show
better quality of Items than the study of Si Mui
Sim et al (2006), who found that about 40% of
the MCQ items crossed difficulty index 70%
showing that the test items were easy for the
examinees [11]. Mitra N K et al (2009), found
mean difficulty index scores of the individual
tests for his study ranging from 64% to 89% [12].
Mean number of functional distracters (2.55) in
the study was higher than study of Tarrant M et
al (2009) and Shah CJ (2011) [10,13]. The study
results show two or three functional distracters
are optimal to format quality MCQs; items with
four functioning distracters couldn’t be analyzed
because of inappropriate number. Items with two
or three options were ideally difficult; results
support the previous studies of Trevisan et al.
(1991) Who found that three-option items were
more discriminating and had fewer items with
non-performing distracters than five-option
items [14].

Table 1a: Distracter frequency distribution as per
Distracter effectiveness and Distracter Difficulty Index.

Distracter 
effectiveness 
(frequency):

n (%)
Distracter 

discrimination 
power

n (%)

 ≥5% 247 (95%) ≥0 85 (32.70%)
<5% 12 (4.62% <0 175(67.30%) 
 =0% 1 (0.38%)

Number of items= 65 Number of distracters = 260

Table 1b: Frequency distribution according to number
of functioning distracter.

Functioning  distracters 166 (63.85%)
Non functioning distracters 94 (36.15%)

Functioning distracters per item n (%)
1 5 (7.69%)
2 20 (30.77%)
3 39 (60.00%)
4 1 (1.54%)

Mean (Functioning Distracters per item) 2.55 (1.23-3.87)

Tarrant M (2009) concluded items with two
functioning distracters were more difficult than
items with three functioning distracters [10]. In
this study difficulty Index for items with two and
three functioning distracters was not
significantly different.
Only one item was with four functioning
distracter in the study. Not a single item had 0
number of functioning distracter. There was no
penalty or negative marking in the test.

Table 2: Comparison of other studies for site of origin of
profunda femoris artery.

1 5 80.25 ( 70.36-90.14)
2 20 53.5 (37.79-69.21)
3 39 57.08 (45.87-68.29)
4 1 60

Total 65 57.77 ( 43.49-72.05)

Functioning 
distracters

Observations  
(n=65)

 Item Difficulty Index  
Mean (± SD)

(ANOVA Test)P value=0.00038 < (0.05),
Items with four functioning distracters were not included
in ANOVA test
Mean difficulty Index is significantly different for number
of functioning distracters per item

Study conducted in the medical institute may
reflect the specified stream (medical) institute
and cannot be applied for academic institutes
of all streams.

Limitations:
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Well-chosen distracters improve the quality of
MCQs by affecting Item Difficulty Index.
Regular assessment of all exams should be done
to maintain quality of examination system.
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