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Abstract - The CAUQ-Committee of Accreditation of University Qualification set in FIJI by Fiji Higher Education 
Commission stresses the importance of internal moderation of a testing tool by putting it as follows- “Moderation 
internal…checking the validity of assessment tools and the allocation of grades by reference to colleagues within the 
institution.” Although checking the validity of allocation of grades was not done mainly because of the greater role played by 
subjectivity in marking and also because the markers might not like it, the authors decided to focus on checking the validity 
of assessment tool that is the question paper used for mid-Trimester test of B. Ed primary student teachers in Trimester –I of 
2015 cohort. The test question paper was qualitatively as well as quantitatively investigated for “postmortem” to arrive at 
some conclusions. 
 
Keywords - Test items, item Difficulty index, Item discrimination index, Distractors 
 
I. INTRODUCTION 
 
Undertaking the, “postmortem” of question paper 
after examination/test is over, is a challenging job 
that is essential also for professional development of 
the test makers. Lewis Aiken (1997), contends that a 
“postmortem” evaluation is just as necessary in 
classroom testing as it is in medicine and it could be 
done in two ways-Qualitative and 
Quantitative.(ia2.ignited.academy)The qualitative 
way, as suggested by Raymond M. Zurawski 
(https://www.scribd.com) “ includes careful 
proofreading of the exam prior to its administration 
for typographical errors, for grammatical cues that 
might inadvertently tip off examinees to the correct 
answer, and for the appropriateness of the reading 
level of the material.” Accomplishing these tasks 
demands a broad range of cognitive, technical, and 
interpersonal resources from a professional as well as 
a practitioner for investigating the quality of the 
evaluative procedure. 
 
II. RATIONALE 
 
While working at FNU, it was observed by the author 
during mid-trimester examination that the question 
paper had some flaws. So, it was decided by the 
author, to consider the effectiveness of the mid-
trimester test items taken by B. Ed first year student 
teachers, using item analysis. As stated in one of the 
internet links, “Item analysis is a process which 
examines student responses to individual test items 
(questions) in order to assess the quality of those 
items and of the test as a whole. Item analysis is 
especially valuable in improving items which will be 
used again in later tests, but it can also be used to 
eliminate ambiguous or misleading items in a single 
test administration. In addition, item analysis is 
valuable for increasing instructors' skills in test 

construction, and identifying specific areas of course 
content which need greater emphasis or clarity”. 
 
III. OBJECTIVES 
 
The objectives that were focused for this work were 
as follows - 
 
1. To identify the items that are weak in terms of 

difficulty index  
2. To identify the items that are weak in terms of 

Discrimination index 
3. To suggest ways of improving items 

 
IV. METHODOLOGY 
 
As a tutors of two small groups having 45 student 
teachers of B. Ed year one, the authors had an 
opportunity to mark the answers of these many 
students. Looking at the nature of question paper 
which was objective type-multiple choice paper, the 
authors decided to carry item analysis of these papers 
marked by them. 
 
Population and sample 
There were around 250 student teachers in year one 
pursuing B. Ed primary, secondary and Early 
Childhood Education from FNU in 2015(trimester 1). 
As the foundation subject the unit on Human Growth 
and Development was studied by all and taught by 
one principal Lecturer. All these student teachers 
wrote their Mid-Trimester test in the said unit on the 
same day and at the same timing. With these common 
factors, the authors decided to carry item analysis for 
which the sample selected was of 45 student teachers-
that is the student teachers from their own section due 
to easy accessibility to answer papers. Thus, the data 
included answer papers of these 45 student teachers. 
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Qualitative Analysis 
After distributing the test paper, it was carefully read 
by the authors and following observations were 
noted-  
 Typographical and spelling mistakes were 

observed in no. 2, 3, 4, 9, 29, 30 questions in the 
form of not putting the’ (apostrophe) to the 
nouns or, confusion in his/her  

 Inappropriate stems were observed in    no. 10, 
14, of questions. 

 Inappropriate options/alternatives were observed 
in no. 3 (repetition of A and D), 18 (all of the 
above option) no. of questions. 

 
Quantitative Analysis: 
Qualitative Analysis includes the consideration of 
content validity (content and form of items), as well 
as the evaluation of items in terms of effective item-
writing procedures. Quantitative Analysis includes 
principally the measurement of item difficulty and 
item discrimination. 
A thorough item analysis includes a number of 
quantitative procedures. Specifically, three numerical 
indicators are often derived during an item 
analysis: item difficulty, item 
discrimination, and distractor power statistics. 
Based on these guidelines, the item difficulty index 
was calculated and has been presented along with 
item discrimination index, in tabular form below in 
Table 1. 
 
Item Difficulty Index (p) 
The item difficulty statistic is an appropriate choice 
for achievement or aptitude tests when the items are 
scored dichotomously (i.e., correct vs. incorrect). 
Thus, it can be calculated for true-false, multiple-
choice, matching items, and even for essay items, 
where the instructor can convert the range of possible 
point values into the categories “passing” and 
“failing.” The item difficulty index, symbolized by p, 
can be computed simply by dividing the number of 
test takers who answered the item correctly by the 
total number of students who answered the item. The 
item difficulty index (p) has a range of 0.00 to 1.00. If 
no one answers the item correctly, the p value would 
be 0.00. An item that everyone answers correctly 
would have a p value of 1.00. As a proportion, p can 
range between 0.00, obtained when no examinees 
answered the item correctly, and 1.00, obtained when 
all examinees answered the item correctly. As Garrett 
et.al.suggest, “…the number Right or the proportion 
of the group which can solve an item correctly, is the, 
‘ standard’ method for determining difficulty in 
objective examinations.”(p362) 
When we identify an item for which high scoring 
examinees have a high probability of answering 
correctly and low-scoring examinees have a low 
probability of answer correctly, we would say such an 
item can discriminates or differentiates the 
examinees. 

Item Discrimination Index (D) 
Item discrimination analysis deals with the fact that 
often different test takers will answer a test item in 
different ways. As such, it addresses questions of 
considerable interest to most faculty, such as, “Does 
the test item differentiate those who did well on the 
exam overall from those who did not?” or “Does the 
test item differentiate those who know the 
material from those who do not?” In a more technical 
sense then, item discrimination analysis addresses the 
validity of the items on a test, that is, the extent to 
which the items tap the attributes they were intended 
to assess. As with item difficulty, item discrimination 
analysis involves a family of techniques. Which one 
to use depends on the type of testing situation and the 
nature of the items. In this research, the author has 
used the method of discrimination Index calculation 
based on the upper and lower group scorers having 
answered the items correctly. As stated by Ebel, 
et.al…. “the reasonably good level of discrimination 
of the item, is indicated by the difference in 
proportions of correct response between upper and 
lower groups of scorers and each of the distractors 
functioned well since each attracted some responses 
and these were largely from student teachers in the 
lower scoring group.” (p228). 
 
The item discrimination index is calculated in the 
following way: 

1. Divide the group of test takers into two 
groups, high scoring and low scoring. 
Ordinarily, this is done by dividing the 
examinees into those scoring above and 
those scoring below the median. 
(Alternatively, one could create groups made 
up of the top and bottom quintiles or 
quartiles or even deciles.) 

2. Compute the item difficulty levels separately 
for the upper (p upper) and lower (p lower) 
scoring groups. 

3. Subtract the two difficulty levels such 
that D = p upper- plower. 

1.  
2. How is the item discrimination 

index interpreted? Unlike the item difficulty level p, 
the item discrimination index can take on negative 
values and can range between -1.00 and 1.00. 
Consider the following situation: suppose that 
overall, half of the examinees answered a particular 
item correctly, and that all of the examinees who 
scored above the median on the exam answered the 
item correctly and all of the examinees who scored 
below the median answered incorrectly. In such a 
situation p upper = 1.00 and p lower = 0.00. As such, the 
value of the item discrimination index D is 1.00 and 
the item is said to be a perfect positive discriminator. 
Many would regard this outcome as ideal. It suggests 
that those who knew the material and were well-
prepared passed the item while all others failed it. 
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OBSERVATIONS AND DISCUSSION 
 

Considering this theoretical background, the author calculated these two indexes and they have been presented 
in the following tables- 
 
Item 
/q.no

. 

Difficult
y index-p 

Discriminatio
n index-D 

Item 
/q.no

. 

Difficult
y index-p 

Discriminatio
n index-D 

Item 
/q.no

. 

Difficult
y index-p 

Discriminatio
n index-D 

1 0.711 0.111 11 0.333 0.088 21 0.444 0.155 
2 0.377 0.044 12 0.777 0.022 22 0.155 * 0.022 
3 1.00 00 13 0.733 0.111 23 0.355 0.111 
4 0.688 0.155 14 0.711 0.133 24 0.4 0.155 
5 0.133 * 0.066 15 0.088 0.022 25 0.4 -0.044 
6 0.577 0.066 16 0.377 0.088 26 0.6 0.088 
7 0.333 0.044 17 0.4 0.088 27 0.644 0.111 
8 0.333 0.155 18 0.244 * 0.111 28 0.511 0.022 
9 0.6 0.044 19 0.222 * 0.044 29 0.111 * 0.088 

10 0.444 0.111 20 0.066 * -0.022 30 0.155 * 0.133 
Table 1: Table showing item-wise Difficulty and Discrimination Index 

 
 Most test constructors desire items with indices of difficulty no lower than 20 nor higher than 80, with an 
average index of difficulty from 30 or 40 to a maximum of 60. Considering this, it could be observed in the 
Table 1 above that seven of the items having * mark (no. 5,18, 19, 20, 22, 29 and 30) in the said test were 
having difficulty index ranging from 0.066 to 0.244-an Index- too low to accept the item as it was seen that all 
these items were very difficult. difficulty index of item no. 3, 4, 6, 9, 12, 13, 14, 26, 27, 28 in the above table 
indicates that these items having larger values were very easy and rest of them were mediocre type which was in 
agreement with what psychologists suggest. As supported by Linn and Gronlund (1995), “It is quite normal to 
assume and many test constructors do assume that a good test intended to discriminate well over a fairly wide 
range of levels of achievement must include some easy items to test the poorer students and some difficult items 
to test the better students.”(p231) 
We test because we want to find out if students know the material, but all we learn for certain is how they did on 
the exam we gave them. The item discrimination index tests the test in the hope of keeping the correlation 
between knowledge and exam performance as close as it can be in an admittedly imperfect system. Finding a 
perfect positive discriminator on an exam is relatively rare. Most psychometricians would say that items 
yielding positive discrimination index values of 0.30 and above are quite good discriminators and worthy of 
retention for future exams. 
However, the Table 1 above reflects that there was not a single item having discrimination Index greater than or 
equal to 0.30, meaning thereby that the items on the said test were not able to discriminate between high scorers 
and low scorers. 
Finally, the difficulty and discrimination are not independent. If all the students in both the upper and lower 
levels either pass or fail an item, there’s nothing in the data to indicate whether the item itself was good or not. 
Indeed, the value of the item discrimination index will be maximized when only half of the test takers overall 
answer an item correctly; that is, when p = 0.50. Once again, the ideal situation is one in which the half who 
passed the item were students who all did well on the exam overall. However, that was not the case observed 
here. 
 
Distractors 
Item analysis was also extended to observe the nature of distractors for all the items one by one. The 
observations have been recorded in the following table- 

 
Item 
no. 

Correct 
answer 

Distractors (other options) 
with percentage 

Item 
no. 

Correct 
answer 

 Distractors (other options) with 
percentage 

1 B-88.8 A-5.5 C-2.77 D-5.5 16 A-33.3 B-41.6 C-11.1 D-14.6 
2 C-66.6 A-8.33 B-16.66 D-11.11 17 D-52.7 A-5.5 B-19.4 C-22.4 
3 A-86.1 B-00 C-2.8 D-13.8 18 D-91.6 A-2.7 B-6..3 C-00 
4 D-72.2 A-2.8 B-11.11 C-16.66 19 A-25.7 B-16.6 C-41.6 D-14.6 
5 C- 38.8 A-19.4 B-38.8 D-5.5 20 A-25.7 B-00 C-61.1 D-12.8 
6 C-61.1 A-5.5 B-2.5 C-13.8 21 B-52.7 A-22.6 C-22.6 D-2.6 
7 B- 38.8 A-8.33 C-44.4 D-11.1 22 D-33.3 A-17.4 B-25 C-25 
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8 A-50 B-22.2 C-13.8 D-16.66 23 A-47.2 B-30.5 C-13.8 D-10.8 
9 B-72.2 A-16.6 C-13.8 D-00 24 A-70.2 B-5.5 C-5.5 D-18.9 
10 A-50 B-30.5 C-16.6 D-5.5 25 A-40.54 B-2.7 C-24.3 D-32.42 
11 D-69.4 A-11.1 B-8.33 C-11.8 26 C-73 A-2.7 B-16.2 D-8.1 
12 C-69.4 A-5.5 B-25.7 D-00 27 B-52.7 A-8.1 C-24.3 D-16.2 
13 B-83.3 A-11.3 C-8.3 D-00 28 C-40.54 A-16.2 B-27.02 D-10.8 
14 A-80.5 B-5.5 C-5.5 D-9.3 29 A-27.2 B-24.3 C-8.1 D-40.5 
15 C-25.7 A-8.33 B- 22.6 D-44.4 30 D-40.5 A-18.5 B-24.3 C-16.2 

Table 2: Table showing item-wise distractors 
 
From the above table no. 2, it could be seen that most 
of the distractors were selected by majority of the 
respondents; however, close observation would reveal 
that some options such as item 3-B, 9-D, 12-D, 13- D, 
18- C, 20-Bwere not used at all since they did not 
distract the respondents to pick them up.  
 
It was further decided by the authors to decide the 
reliability of the test by computing reliability by using 
test-retest method. The necessary calculations have 
been recorded in the following table- 

 
Statistics Range Mean S.D R 

(correlation) 
Test 9-20 13.19 3.29 0.365, say 

0.4 Re-test 9-28 16.71 4.94 
Table 3: table showing calculations for correlation 

 
It could be observed from the above table 3 that 
generally the scores on re-test have been increased as 
indicated by the value of mean; however, the s. d. 
seems to be much deviated in re-test as compared to 
that in test. The correlation co-efficient in two tests 
seems to be very low indicating mediocre type of 
relationship between the two tests. 
Also, the re-test indicated that the time taken by all 
the student teachers for re-test was less than the time 
allocated to them in test-that was 45 minutes. The 
time taken in Re-test ranges from 8minutes to 20 
minutes. 
 
OBJECTIVE-WISE FINDINGS 

 
1. To identify the items that are weak in terms of 

difficulty index – no. 5,18, 19, 20, 22, 29 and 
30) in the said test were having difficulty index 
ranging from 0.066 to 0.244-an Index too low to 
accept the item as it was seen that all these items 
were very difficult. Item no. 3, 4, 6, 9, 12, 13, 14, 
26, 27, 28 in the test indicates that these items 
having larger values were very easy and rest of 
them was mediocre type. 

2. To identify the items that are weak in terms of 
Discrimination index- that there was not a 
single item having discrimination Index greater 
than or equal to 0.30, meaning thereby that the 
items on the said test were not able to 
discriminate between high and low scorers. 

3. To suggest ways of improving items- The items 
that were having higher difficulty index could be 
modified in terms of the replacement of 
distractors. Those distractors not selected by 
student teachers in case of item no.3B, 9D, 12D, 
13 D, 18 C, 20 B should be replaced as no one 
picked them up as a response; item no. 1 C, 3 C, 
4 A, 6 B, 18 A, 21 D, 25 B, 26 A -should also be 
modified, as very few picked them up as a 
response. 

4. These items after modification should be stored 
in item pool or item bank so that next time if the 
same test taker has to administer the test these 
items after modification could be re-used; as it is 
we all agree that generating multiple-choice 
items is not a very easy task. It is time-
consuming also. 

 
CONCLUSION 

 
From the two calculative procedures of item 
difficulty index and item discrimination index, it 
could be concluded that there could be following 
possibilities for the subjects having not scored very 
good marks on the test- 

1. That the test was not really very difficult –
which could be seen from the value of p 
(difficulty index of item no. 3, 4, 6, 9, 12, 
13, 14, 27, 28). Rest of them were mediocre 
type 

2. The test could not discriminate between high 
fliers and slow learners as the value of 
discrimination index for most of the items 
seen from the table was very low. 

3. The student teachers who took the test were 
not, “Test wise” as a result they did not 
score on easy items also. Also, the 
performance in Re-test was not very highly 
increased. 

 
SUGGESTIONS 

 
As a precautionary measure in interpreting item 
analysis results, it has to be kept in mind that Item 
analysis data are tentative. These data are influenced 
by the type and number of students being tested; 
instructional procedures employed, and chance errors. 
If repeated use of items is possible, statistics should 
be recorded for each administration of each item; 
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however, the importance and utility of item analysis 
cannot be denied. The novice teachers should practice 
carrying item analysis to bring improvement and 
refinement in their test questions before storing them 
in item bank.  
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