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ABSTRACT:

Multiple choice questions are nowadays used in competitive
examination and formative assessment to assess the student's
eligibility and certification. Item analysis is the process of collecting,
summarizing and using information from students' responses to
assess the quality of test items. Goal of the study was to identify the
relationship between the item difficulty index and item
discriminating index in medical student's assessment. 400 final year
medical students from various medical colleges responded 200
items constructed for the study. The responses were assessed and
analysed for item difficulty index and item discriminating power.
Item difficulty index an item discriminating power were analysed by
statical methods to identify correlation. The discriminating power of
theitems with difficulty indexin 40%-50% was the highest.
SUMMARY AND CONCLUSION: Items with good difficulty index in
range of 30%-70% are good discriminator.

INTRODUCTION

Multiple choice questions (MCQs) are used in competitive exams as
well for the formative assessment for certification as well to
determine the eligibility of examinees. " Single best answer
multiple choice question consists of stem- the question and the
distracters- more than one choice from which the examinees are
supposed to choose the correct option. ** Item analysis is the
process of collecting, summarizing and using information from
students' responses to assess the quality of test items."*” Difficulty
index also known as ease index describes percentage of students
who correctly answers questions. Recommended difficulty index is
30-70%, items with difficulty index below than 30% are considered
difficult and more than 70% are considered as easy items. " Ability
of items to distinguish between high scorer and low scorer is known
as discriminating index or point biserial index. *” Discriminating
index ranges from -1.00 to +1.00; discriminating index > 0.35 is
considered excellentand <0.20is considered as poor.””

AIMS AND OBJECTIVES

This study was conducted to find relationship between Difficulty
index and discriminating index in single best answer stem type
multiple choice question in medical student'sassessment.

MATERIALAND METHODS

This study was conducted in Gujarat, 400 final year medical students
from different medical colleges of Gujarat participated in the test.
The test paper consists of 200 items from final year medical subject
that included medicine, surgery, Gynaecology, Orhtpaedics,

paediatrics and skin. The test paper was constructed confidentially
by experienced professors. Three hours were given to participating
students to complete the whole assessment, the test was held at
computer laboratory set in Ahmedabad on December 2019. There
was no negative marking or penalty forany wrong response.

Item analysis: Stem type multiple choice questions with single
best correct option was counted asitem,

Difficulty index was calculated by the following formula. Difficulty
index= (Total true responses X 100)/ Total responses Where total
responses= (True responses +wrong Responses + no responses)

Discriminating index: Total score of each student was calculated
and arranged in descending order from the highest score to lowest
score. Highest one third and lowest one third students were
identified as higher group (H) and Lower group (L) respectively. ltem
discriminating index was calculated by following formula.

Discriminating Index= (HT-LT/T) X 2 where HT= number of correct
responses in upper group, LT=number of correct responses in lower
Group and T=total number of responsesin both groups.

The data was compiled and analysed by Microsoft excel 2020 and
Epi-info 7.2.4 software. For statistical significance confidence
interval was considered >95% (p-value 0.05).

OBSERVATION AND RESULT

This study was conducted in December 2019, in the test 200 items
responded by 400 final year medical students were analyzed for the
objectives of the study. Difficulty index in this study was 54.93%
(p<0.05) whichis considered as ideal.

Table 1: Frequency distribution of difficultindex

Difficulty index Number (n=200) Percentage
<30 37 18.5%
30-70 141 70.5%

>70 22 11%

Table 2: Frequency distribution of distracter effectiveness

Difficulty index Number (n=200) Percentage
<0.2 10 5%
0.2-0.35 36 18%

>0.35 154 77%

The discriminating index was found highest (0.5563 + 0.02, p< 0.05)
for the items with difficulty index in range from 41% to 50%, while
discriminating index (0.205 + 0.02, p<0.05) was the lowest for the
items with difficulty indexinrange of 81t0 90%. [Chart 1]
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Chart 1: Relationship of item difficulty index and item
discriminating Power
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0.6

0.5
0.4 -
0.3

W Discriminating Power

0.2

01

21-30% 31-40% 41-50% 51-60% 61-70% 71-80% 81-90%

DISCUSSION

The mean item difficulty index (54.93%) in this study was in ideal
range for a test paper; 70.5% of items were in ideal range of difficulty
index.The study found that the items with ideal difficulty index were
excellent discriminator, that supports data reported by previous
studies.”"" In the study, Items with low or high difficulty index have
poordiscriminating power.

CONCLUSION:

Question paper analyzed in the study had items capable to
discriminate the high and low score examinees. Items with difficulty
index between 30-70% are good discriminators. Post examination
item analysis of Multiple-choice question test should be a practice
toimprove the assessment method.

REFERENCES:

1. Hubbard JP, Clemans WV. (1961) Multiple-choice Examinations
in Medicine. A Guide for Examiner and Examinee. Philadelphia:
London.Lea & Fabiger; 180.

2. Skakun, E. N., Nanson, E. M., Kling, S., & Taylor, W. C. (1979). A
preliminary investigation of three types of multiple choice
questions. Medical education, 13(2), 91-96. https:// doi.org/ 10.
1111/j.1365-2923.1979.tb00928.x

3. Kehoe J. (1995) Basic item analysis for multiple choice tests.
Practical Assessment, research, Evaluation, 4:10.

4. De Champlain, A. F., Melnick, D., Scoles, P., Subhiyah, R.,
Holtzman, K., Swanson, D., Angelucci, K., McGrenra, C., Fournier,
J. P, Benchimol, D., Rampal, P, Staccini, P, Braun, M., Kohler, C.,
Guidet, B., Claudepierre, P, Prével, M., & Goldberg, J. (2003).
Assessing medical students' clinical sciences knowledge in
France: a collaboration between the NBME and a consortium of
French medical schools. Academic medicine : journal of the
Association of American Medical Colleges, 78(5), 509-517.
https://doi.org/10.1097/00001888-200305000-00016

5. Cizek, G. J., & O'Day, D. M. (1994). Further Investigation of
Nonfunctioning Options in Multiple-Choice Test Items.
Educational and Psychological Measurement, 54(4), 861-872.
https://doi.org/10.1177/0013164494054004002

6. Mollenkopf, W.G. (1950) An experimental study of the effects on
item-analysis data of changing item placement and test time
limit. Psychometrika 15,291-315. https:// doi. org/ 10. 1007/ BF
02289044

7. Zubairi AM, Kassim NLA. (2006) Classical and Rasch analysis of
dichotomously scored reading comprehension test items.
Malaysian Journal of ELT Research,2,1-20.

8. Considine J, Botti M, Thomas S. (2005) Design, format, validity
and reliability of multiple-choice questions for use in nursing
research and education. Collegian, 12,19-24.

9. Chauhan PR, Ratrhod SP, Chauhan BR, Chauhan GR, Adhvaryu A,
Chauhan AP.(2013) Study of Difficulty Level and Discriminating
Index of Stem Type Multiple Choice Questions of Anatomy in
Rajkot. Biomirror, 4(6).

10. Gajjar, S., Sharma, R., Kumar, P,, & Rana, M. (2014). Item and Test
Analysis to Identify Quality Multiple Choice Questions (MCQs)
from an Assessment of Medical Students of Ahmedabad,

11.

Guijarat. Indian journal of community medicine: official
publication of Indian Association of Preventive & Social
Medicine, 39(1), 17-20. https://doi.org/10.4103/0970-0218.
126347

Yang,S.C., Tsou, M.Y.,Chen, E.T,,Chan,K.H.,&Chang,K.Y.(2011).
Statistical item analysis of the examination in anesthesiology
for medical students using the Rasch model. Journal of the
Chinese Medical Association: JCMA, 74(3), 125-129. https:// doi.
org/10.1016/j.jcma.2011.01.027



