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Introduction:
Assessment of the quality of examinations is an area of increas-
ing concern in the current era of medical education practice 
(Epstein 2007, Davies & Howells 2004). Examinations provide 
measures with which a student`s ability in a specific domain 
can be estimated (Champlain 2010). In medical education, as-
sessment is used for many purposes which include; provision 
of information on the student`s progress through the course of 
his\her education (Champlain 2010), identification of students 
who need remedial actions, and it is also used for certification 
and licensure processes. The demand for good quality medical 
graduates implied by the patient safety concerns and the re-
quirements of different stakeholders necessitates development 
of high quality examinations, which reflects the true ability of 
tomorrow doctors (Murdoch-Eaton & Whittle 2012). In view of 
the aforementioned, it is beyond doubt that important deci-
sions are made out of the examination results, which may have 
an impact on the students` academic future and career (Tarrant 
& Ware 2008). However, Downing have shown that there are 
deficiencies encountered in examinations prepared by classroom 
teachers and that poorly constructed items are still frequently 
used in medical education (Downing 2005). Tarrant & Ware 
have added that these poorly constructed test items can affect 
students` performance in a given test and in turn distort the va-
lidity of the test`s results (Tarrant & Ware 2008).

The construction of good quality MCQ (multiple-choice ques-
tions) is known to be tedious and time consuming process im-
posing excessive demand on teachers (Downing 2005, Epstein 
2007). However, the time and effort spent in this process does 
not necessarily guarantee good quality of those items, which 
requires, moreover, thorough scrutiny after administration of 
the items in real examination setting (Osterlind 2002).  

Item analysis has been defined by Osterlind as “the process 
by which test items are examined critically” (Osterlind 2002 
p. 257). It is a numerical analysis derived from classical and 
item response theories (Swanwick 2010, Champlain 2010) 
and is conducted following test administration. It comprises 
statistical calculations which, can be applied to test items with 
dichotomous responses, and offer the opportunity to judge 
on and improve their quality in order to use them more ef-
fectively in future assessment (Tavakol & Dennick 2011, Swan-
wick 2010, Kapur & Kulenović 2010, Osterlind 2002). It can 
be used to diagnose structural and other types of errors en-
countered in MCQ test items and reduce their effectiveness in 
assessing students` knowledge (Downing 2002).   

The difficulty index (P-value) is the most popular item analysis 

factor (Ostrelind 2002). It equates the proportion of the exam-
inees who responded correctly to a particular item (Tavakol & 
Dennick 2011, Anderson 1983). The ideal range of this value 
is midway between the maximum score (1) and the chance 
score of the item (e.g. 0.25 for a 4-option MCQ item). Cham-
plain have indicated that the preferred value of difficulty index 
is dictated by the goal of the examination; if the students are 
intended to be ranked according to their level of performance, 
then the range of 0.3 to 0.7 is ideal (Tavakol & Dennick 2011, 
Champlain 2010, Lipton & Huxham 1970). He also added 
that items with difficulty index of 0.5 have the highest ability 
to discriminate between the students according to their lev-
el of abilities (Champlain 2010). The difficulty index can pro-
vide inferences about problems of test items that might exist 
in the content, key and structure of the item and\or teach-
ing quality of the construct being assessed (Osterlind 2002). 
Flawed MCQ items can affect the difficulty index particularly 
for high-achieving students (Tarrant & Ware 2008), although 
other levels of performance are also affected (Downing 2002). 

The discrimination power index determines differences among 
individual examinees on the subject matter or psychological 
construct being tested. It is a relationship between the diffi-
culty of an item and the ability of the examinees (Osterlind 
2002). It is based on the assumption that examinees with high 
mastery of the subject are more likely to answer any particu-
lar item about that subject than examinees who exhibit low 
mastery of the subject (Ostrelind 2002, Champlain 2010, 
Anderson 1983). The value of the discrimination power is in-
dexed by the point-biserial and the phi coefficients (Champ-
lain 2010, Buckley-sharp & Harris 1972). Champlain have in-
dicated that items with discrimination power of ˂ 0.2 should 
be revised (Champlain 2010, Lipton & Huxham 1970) while it 
rarely happens that the value of discrimination to exceed 0.5 
(Buckley-sharp & Harris 1972, Anderson 1983). Poorly struc-
tured (flawed) test items have a low discrimination power and 
consequently their ability to discriminate between high- and 
low-achieving students is compromised. This effect increases 
significantly when the number of these items becomes large 
in any given examination (Tarrant & Ware 2008, Lipton & Hux-
ham 1970).   

The number of distractors that should be developed in an MCQ 
item is a subject of ongoing debate (Haladyna, Downing & Rod-
riquez 2010). In their comprehensive account on MCQ writ-
ing-guidelines, Haladyna and his colleagues stated “use as many 
plausible distractors as you can but research suggests three are 
enough” (Haladyna, Downing & Rodriquez 2010 pp. 312). They 
have also revised four standardized tests and they found that two 
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thirds of all items have one or two effectively performing distrac-
tors and only 1-8% of all questions have three effective distractors 
(Haladyna, Downing & Rodriquez 2010). They have concluded that 
MCQ with non-functioning distractors are not desired and have 
been found less discriminating in comparison to MCQ with plau-
sible distractors (Haladyna, Downing & Rodriquez 2010). In their 
original study in 1989, Haladyna and Downing have related poor-
ness of MCQ with non-functioning distractors to low “efficiency” 
of these questions in terms of the longer time spent in test devel-
opment and administration (Haladyna & Downing 1989). 

Kapur and Kulenović evaluated a 30-questions best-of-five MCQ 
paper of anatomy run to 52 students in 2010. They found that for 
73.4% of the questions the difficulty index was acceptable (range 
0.3 to 0.7) with 16.7% of questions with ideal difficulty index (0.5 
to 0.6). 13.3% of the question in their study were too difficult (dif-
ficulty index of ˂ 0.3) while another 13.3% of the questions were 
too easy (difficulty index of ˃ 0.7). The mean discrimination power 
was 0.4 ± 0.21 with 86.7% of the questions falling in this accept-
able range. They have also accounted that 75% of the questions 
with low discrimination power (˂ 1.5) were either too easy or too 
difficult and that 84.6% of the questions with acceptable discrim-
ination index have also reasonable difficulty index (0.3 – 0.7) (Ka-
pur and Kulenović 2010). A direct conclusion that can be drawn 
here is that questions with acceptable difficulty level will function 
as good distractors and vice versa.

Our medical School is a newly established one in which item 
analysis has never been used to judge on the quality of our 
MCQ test items. We believe that item analysis data will give 
us a lens through which we can judge the quality of our MCQ 
test items and improve them in the future. 

The objective of the study is to assess: 
•	 	The difficulty index and the discrimination power of our 	

MCQ test items.
•	 	The number of questions with one or more non-func-

tioning distractor and their average difficulty and discrim-
ination indices.  

 
Methods:
This is a quantitative descriptive study in which we evalu-
ated two versions of the final written surgical examination 
administered to the 6th year male and female batch of stu-
dents (N= 30 and 28 respectively) in 2014. Each examination 
is composed of a 100 four-option single-best- answer ques-
tions. Item analysis was performed with determination of the 
difficulty index and the discrimination power in addition to 
identification of questions with one or more non-function-
ing distractor. Items were categorized according to their dif-
ficulty and discrimination values in which we considered the 
preferable range of difficulty index as (0.3 ≤ p. value ≤ 0.7) 
and the ideal discrimination power as ˃ 0.2. The difficulty and 
discrimination indices were also calculated for questions with 
non-functioning distractors. Interesting item analysis data of 
two selected questions are presented and discussed to high-
light usefulness of item analysis in evaluation of the quality 
of questions and identification of problems with their content 
and\or teaching.               

Results:
Table one shows that the questions which lie within the pref-
erable range of difficulty index ((0.3 ≤ p. value ≤ 0.7) account-
ed for 40.5% and their discrimination power was higher 
their counterparts which have a difficulty index outside the 
above-mentioned range; 0.21 and 0.16 respectively, although 
that association was not statistically significant (p=0.07 

Table two compare questions according to their discrimination 
ability. It shows that questions with discrimination power of ≥ 
0.2 accounted for 43.5%. These questions were more difficult 
than their counterparts with discrimination power less than 
0.2 (P. value of 0.64 and 0.76 respectively). This relationship 
was found statistically significant (P = 0.00). 

Table three shows that questions which contain one or more 

non-functioning distractor represented 56% of all questions. 
These questions are less discriminating and easier than their 
counterparts in which all distractors are functioning (discrim-
ination power of 0.14 & 0.22, and p. value of 0.89 & 0.57 
respectively). These relations were found statistically significant 
(P = 0.003 & 0.004). 

Table four and five present item analysis data of two interest-
ing examples of questions on both sides of an extreme. Table 
four shows a very difficult question which was not answered 
by all candidates (P. value = 0.0), while table five present a 
very easy question which was answered correctly by can-
didates (p. value of 1.0). The discrimination power of both 
questions was zero.      

Table No. (1): Comparison of questions according to their 
difficulty index.

Category of diffi-
culty

Num-
ber 

Percent-
age

Discrimination 
power
(Mean)

Signifi-
cance 
(t-test)

Within Preferable 
range of difficulty 
(0.3 ≤ p. value ≤ 
0.7)

81 40.5% 0.21

0.07
Outside preferable 
range of difficulty 
(0.3 ˃ p. value ˃ 
0.7)

119 59.5% 0.16

N=200.

Table No. (2): Comparison of questions according to their 
discrimination power.

Category of dis-
crimination

Num-
ber 

Percent-
age

Difficulty index
(Mean)

Signifi-
cance 
(t-test)

Within Preferable 
range of discrimina-
tion (˃ 0.2) 

87 43.5% 0.64

0.00
Outside preferable 
range of discrimina-
tion  (˂ 0.2)

113 56.5% 0.76

N=200.    P ˂ 0.05

Table No. (3): Comparison of questions with and without 
non-functioning distractors.

Parameter/Ques-
tions

Questions with 
Functioning 
distractors

Ques-
tions with 

Non-function-
ing distractors

Signifi-
cance

(t-test)

Number and 
percentage

88 (44%) 112 (56%) -

Mean difficulty 
index

0.57 0.89 0.003

Mean discrimina-
tion power

0.22 0.14 0.004

 
N=200.  P ˂ 0.05 

Table No. (4): An interesting example of item analysis 
data of a selected question.

Difficulty index: 0.0

Group Num-
ber A B* C D

Total 28 0 0 0 28

High per-
formers 13 0.0 0.0 0.0 1.0

Low  per-
formers 15 0.0 0.0 0.0 1.0

Discrimination 
power 0.0 0.0 0.0 0.0

(*) Correct answer.
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Table No. (5): An interesting example of item analysis 
data of a selected question.
Difficulty index: 1.0
Group Number A B* C D
Total 28 0 28 0 0
High 
performers 13 0.0 1.0 0.0 0.0

Low  
performers 15 0.0 1.0 0.0 0.0

Discrimination 
power 0.0 0.0 0.0 0.0

(*) Correct answer.

Discussion:
The ability of a question to discriminate between different lev-
els of performance is related to its difficulty and the ability of 
the test’s candidates. In line with the findings of Kapur & Ku-
lenovic, it was shown that the questions with an appropriate 
level of difficulty are more discriminating than questions that 
are either too difficult or too easy. This is an expected and log-
ical finding since too difficult questions are answered by few 
students while too easy questions are answered by most of 
the candidates and in both cases the question loses its abili-
ty to differentiate between high- and low-achieving students. 
This effect is most clear in questions which are either an-
swered correctly by all examinee or, on the other extreme, not 
answered correctly by any examinee; the discrimination power 
in both situations is equal to zero as shown in table 4 & 5. 
Thus, questions with an inappropriate level of difficulty may 
warrant revision because one of the essential purposes of any 
examination is to discriminate between different levels of abil-
ity of examinees. This is particularly important when the num-
ber of those questions amounts to considerable portion of the 
examination as the case in this study.      

The aforementioned result is also supported by the finding 
that questions with an appropriate discrimination power tend 
to have also a more appropriate difficulty level than questions 
which are less discriminating, highlighting more on the close 
relationship between the difficulty of a question and its abili-
ty to differentiate between high- and low-achieving students. 
This relationship is proved statistically significant in this study. 
However, the number of questions with undesired discrimina-
tion power exceeded their counterparts with an appropriate 
discrimination ability.

Questions that contain one or more non-functioning distrac-
tor accounted for almost two thirds of the questions in this 
study. This result coincides with the finding of Haladyna etal 
who indicated similar result in their series. The quality of those 
questions does not seem good, as they are found easier and 
less discriminating than their counterparts with all functioning 
distractors and this association is proved statistically signifi-
cant. This result coincides with the finding of Haladyna and 
his colleagues (Haladyna, Downing & Rodriquez 2010). Those 
questions are also assigned in the literature as being “low-ef-
ficient” in terms of the time wasted in preparation and ad-
ministration of such test items. Consequently, those questions 
worth revision in order to improve their quality in the future 
and there are number of strategies which have been pro-
posed in the literature on how to deal with non-functioning 
distractors which is out of the scope of this study (Haladyna & 
Downing 1989).  

Table four presents an interesting item analysis data of a se-
lected question in which all examinees have chosen only one 
option; the incorrect one. Such data may indicate problem 
with the question content or structure but may also point to 
poor teaching. However, a similar condition is sometime en-
countered in questions that assess information related to 
guidelines because these tend to change from time to time. 
On the other hand, table five shows an item analysis data of 
another selected question in which all examinees have cho-
sen one option; the correct one. While this question does not 
serve any discrimination value, in a criterion-reference test it 
may reflect learning achievement of important knowledge do-

main particularly if it is about emergency and life-saving con-
ditions. In this circumstance, such item result should in fact 
be celebrated rather than being dismissed. Nevertheless, such 
questions should always be revised an inspected vigilantly and 
they demonstrate the usefulness of item analysis in provision 
of essential feedback regarding the quality of item construc-
tion and/or teaching.            

Conclusion:
It has been shown that there is a close relationship between 
the difficulty of an MCQ item and its ability to discriminate 
among different levels of students` achievement. Items, which 
have an appropriate difficulty level, tend to be strong discrim-
inators and vice versa. Questions with one or more non-func-
tioning distractor are still frequently encountered in our 
examinations, they have also been found easier and less dis-
criminating than their counterparts in which all distractors are 
functioning. Item analysis provide an essential tool through 
which problems in MCQ questions can be detected and treat-
ed following test administration.   

Limitations:
The results of this study cannot be generalized to other con-
texts owing to the small number of students undertaking the 
tests.    
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