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Abstract - Multiple-Choice question/Extended matching questions/items is a method of assessment which assesses the 
cognitive knowledge of the examinees. Constructing a multiple-choice question should be accurate and fair. To improve the 
quality and examine the validity and reliability of the test items, analysis of the results must be examined critically.  With the 
current observation based methodologies in accurately determining the test parameters, item analysis could prove to refine 
and improve the quality of test items. Previous research studies on analysis of test items by the test parameters was retrieved 
from PubMed. Excerpts were picked from these studies to summarise the interpretation of test items. Developing good test 
items is an iterative process, and item analysis uses test results to feedback and to evaluate instructional effectiveness. 
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I. INTRODUCTION 
 
The use of multiple-choice questions (MCQs) and 
extended matching items (EMIs), to assess student’s 
knowledge is ubiquitous, however, is a complex and 
laborious process [1, 2]. It also nessesitates teachers 
to be well versed in the testing methods and evaluate 
the reliability and validity. Item analysis is significant 
in improving the quality of test items which is used 
again in the later examinations and allows us to 
observe the item characteristics, and to improve the 
quality of the test. It also helps in removing the 
misleading items in an examination. Item analysis is 
judgmental in identifying if the item is properly 
structured, free of bias and if the content of the item 
relevant [2]. This paper focuses on the methods of 
analysis, integrate and interpret item characteristics. 
 
II. ITEM ANALYSIS 

 
Item analysis is a method of ascertaining the quality 
of examination by examining the constituent items 
[2,3]. Item analysis is analysed i) to ensure if the test 
is administered by both judgmental and statistical 
methods, ii) to check if the test is administered fairly, 
iii) to analyse and eliminate errors and iv) to assess if 
the items are of good quality for reusing in 
subsequent examinations. The test parameters 
discussed in the paper are Kuder-Richardson 20 (KR-
20), and standard error (SE) of the measurement and 
the item parameters are item difficulty index/ correct 
proportion index (p-value), item discrimination index 
(DI), point-biserial correlation (RPB) and distractor 
performance [3]. 
 
III. TEST PARAMETERS 
 
Kuder-Richardson 20 (KR-20) is reliability 
coefficient and indicates the homogeneity of the test 

items.  KR-20 ranges from 0.0 to 1.0 with higher 
values more desirable and KR-20 less than 0.65 
indicate test scores should be interpreted with 
caution. Low KR-20 may be due to poor test quality/ 
low number of test items or testing multiple areas or 
topics in the test [4, 5]. 
 
Standard Error (SE) represents the degree to which 
the measured score reflects the degree to which the 
measured score reflects the true score. Larger the SE, 
the further from the true score the measured score is 
likely to be [5].  
                      
IV. ITEM PARAMETERS 

 
The proportion of students getting an item correct is 
the proportion index (p-value). The p-value range is 
from 0 – 100% but written as a proportion of 0.0 to 
1.00. 

 Low difficulty: >80% of candidates choose 
correct answer 

 Medium difficulty: 40% to 80% choose 
correct answer 

 High difficulty: < 40% choose correct 
answer 

It is important to assess student’s knowledge by 
discriminating the p-value between those candidates 
who know and those who do not. 
Discriminate is maximum when the item difficulty is 
medium [6]. 

 
Item discrimination index (DI) is the relationship 
between the difficulty of an item and the ability of the 
examinees. DI measures the effectiveness of a test 
item in differentiating between high ability and low 
ability students. A positively discriminating item is 
the one that is answered correctly more often by 
students with high test scores than by those with low 
test scores. The value of the DI ranges from –1.00 to 
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1.00. Test items with high discrimination are desired 
[6, 7] Discrimination is affected by items i) which are 
too easy (or too difficult) so that almost everyone gets 
them correct (or incorrect) and ii) which have 
ambiguous answers that are not obvious. 
 
Point-biserial correlation (RPB) is another measure of 
discrimination. The correlation coefficient between 
how well students did on the item and their total test 
score. The value will be similar to DI. However, RPB 
is a more robust measure of discrimination. Items 
with higher point-biserial are more highly 
discriminating. Items with negative point-biserial 
reflect problematic items and should be reviewed 
carefully [8]. 
 
Distractor choice frequency is assessing the 
proportion of students selecting each distractor. At 
least 5% (.05) of candidates should select the 
distractor [9]. Distractor frequency should normally 
not be greater than the choice frequency of correct 
answer.   

 
Constructing multiple-choice items/extended 
matching items requires careful selection of content 
which produces desirable results. Item analysis 
provides valuable information for future modification 
of test items and to improve the validity and 
reliability of items [9, 10]. 

 
CONCLUSION 
 
Item analysis data are not synonymous with item 
validity. An external criterion is required to judge the 
validity of test items accurately. Item analyses reflect 
the internal consistency of items rather than validity. 
The discrimination index is not always a measure of 

item quality. Item analysis data are tentative. Such 
data are influenced by the type and number of 
students being tested, instructional procedures 
employed, and chance errors. 
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