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Abstract:

Item analysis is an effective method for assessing not only the test but can also revel
important issues of the whole educational process from curriculum design, implementation,
assessment and evaluation. The method is suitable for MCQ type questions. After checking
the reliability of the test, each question, item, is assessed using the criteria of Facility Value
(FV) which represents the ratio of correct answers of each item and the discrimination index
(DI) which takes into account the number of students in the upper quartile and that in lower
quartile who answered the item correctly. An unacceptable question falls beyond the
educationally acceptable limits of,

0.15<FV<0.85and DI >0.1.

Unacceptable questions were identified and used to assess the teaching process of this subject
material and as indicators of lecturers' performance, from the number of unacceptable
questions and the average of FV and DI. The smaller the number of unacceptable questions,
the better the teaching process of the subject material under study and the higher the
performance of the lecture will be.

Method: Random (using six-sided die) and systematic (cumulatively adding the quotient of
population to sample size) sampling methods were used and the reliability of the MCQ part of
the test as well essay type was checked and found to be satisfactory with R2 > 0.7 (the closer
to unity the stronger the relationship and the higher the reliability). Results: For the subject
material understudy, Pharmaceutical Organic Chemistry, for lecturer A, the first 13, items out
of the 25 MCQ questions tested were found to satisfy the conditions set for FV and DI of
acceptable questions. Conclusion: Acceptable items were identified and rated for further
improvement in the stem or the distractors especially those near the border limits. For further
improvement, item distractors need to be analyzed in detail. This method is effective in
quantitatively rating lecturers' abilities in setting effective questions in relation to teaching
objectives, the smaller the number of unacceptable items the better the performance of the
lecturer. Unacceptable questions can be excluded or subject to future revision.
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Introduction:

There is always a need for a more detailed objective tests in particular the Multiple-
method for evaluating exam results. Many Choice Questions. The latter is widely
educationalists criticize student's evalu- used in the medical field as large
ation to lecturer performance. Most stud- proportion of the immense subject material
ents are concerned mainly about has to be addressed with the objective of
examination results while lectures main improving the validity of the test. In
concern is about the effective implantation addition to that MCQs are easy to mark if
of the curriculum and the criteria set to large number of students is to be assessed.
high quality education to produce However, writing such questions is time
graduates of high standards. Another factor consuming and needs a lot of skills. MCQs
of getting valid student evaluation is the are made of a clearly written short and
setting, conduction and analysis of results. unambiguous stem with options (usually 4
However, it is always important of to have or 5) one of them is the key answer and the
feedback from the students during, others are the distractors [,

informative, and at the end of the course, Test evaluation through inspecting each
summative, as to review the whole process item, question, is an effective tool for
for continuously improving the learning revealing not only positions of weaknesses
outcomes. Therefore, some lectures might and strengths but will reveal details about
not get a fair students' evaluation. ™ the effectiveness of curriculum implement-
An attempt to address this problem is to ation of which the lecturer plays the main
resort to item analysis, IA. P In this role. [l

evaluation technique, each question (item) The main features of the individual items
is individually assessed using criteria including facility value (FV) which tells
including; facility value and discrimination about the difficulty of the item. It is
index. In addition to that the reliability of calculated as ratio of the number of
test, which is normally an MCQ, has to be students who answered the item to the
checked. number of the students taking the test. The
The main aim of item analysis (I1A) is to other important feature of the item is the
assess a written examination, especially the discrimination index which is calculated
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from the difference between the numbers
of students in the upper quarter who
answered the item correctly to the number
of in the lower quarter who answered
correctly then the difference is divided by
half the total of students taking the test.
Limits are usually set for these two criteria.
Acceptable questions are those with
0.15<FA<0.85and DI >0.1

However, some researcher set different
limits. Unacceptable question is subjected
to further analysis including the suitability
of the stem and the effectiveness of each
distractor in the item. Detailed study of
each distractor will give a feedback for
better curriculum implementation.
However, 1A offers vital tool to lecturer
performance. A large number unacceptable
item in a test is sign of ineffective
curriculum implementation and has to be
reviewed  through  more  student's
participation and more effective teaching
methods and planning. !

Method

In this study, 3™ year students in our
College of Pharmacy took a mid-term
exam which is set equally by two lecturers.
The examination is of two parts; an
objective MCQs (50%) and a subjective
(essay) type questions form 50%. The
examination is administered by the Central
Examination Committee and closely
monitored by the higher administration in
the college. MCQ scores were done
electronically.

A sample of 32 out of the population 192
from the list of marked papers scores
produced electronically and supplied by
the  Examination =~ Committee.  The
representative sample was chosen first by
the random method, throwing a six-sided
dice. The number 3 was shown and then
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systematic method (adding 6 which is the
quotient of the population divided by the
sample size i.e. 192/32) systematically
produced a sample of size 32 numbers with
items from the official class list 3,9,15,21
...,192. Then the sample scores were
placed in descending order in order to rank
the upper and lower quarters. The Item
criteria, Facility Index (FV) = number of
students who answered a particular item
correctly divided by the total number of
students. The other main criteria of the
item are the Discrimination Index (DI) was
calculated from the ratio below:

DI = (UQcorr — LQcorr) / 1/2 Total

Where UQcorr is the number of students in
the upper quarter who answered the item
correctly, LQcorr represents the number of
students in the lower quarter who answered
the specific item correctly.

Before subjecting an MCQ set to item
analysis it is important to check the
reliability of the test.*

In this work, the results of the two parts of
the written test i.e. the MCQ (50%) and the
subjective part (50%) were plotted and the
degree of agreement reflected by the
correlation coefficient, R?, was taken as a
measure reliability. The closer the value of
R? to unity the more reliable the test will
be. R?is a measure of how close values
are from the trend line i.e the strength of
the correlation, values of R? close to 1.0
indicates a strong correlation between
variables. 8]

Results:

Table 1 shows a list of the 32-sample set
withdrawn from the sample randomly and
systematically to reduce bias. It shows the
scores of MSQ part marked electronically
and the essay part marked by lecturer A
(items 1-13 and lecturer B (items (14-25)
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Table 1 Sample of 32 students with grades of MCQ and Essay type questions.

No. intheclass list | No. | MCQ/50 | Essay/50 | Total/100
3 1 24 25 49
9 2 24 21 45
15 3 38 45 83
21 4 22 29 51
27 5 20 26 46
33 6 24 35 59
39 7 26 38 64

45 8 26 26 52
51 9 22 37 59
57 10 16 20 36
63 11 42 30 72
69 12 40 46 86
75 13 24 38 62
81 14 28 36 64
87 15 40 35 75
93 16 30 45 75
99 17 28 40 68
105 18 26 34 60
111 19 34 47 81
117 20 34 37 71
123 21 20 17 37
129 22 30 39 69
135 23 12 11 23
141 24 26 25 51
147 25 24 39 63
153 26 32 23 55
159 27 30 33 63
165 28 24 44 68
171 29 26 31 57
177 30 26 34 60
183 31 18 19 37
189 32 30 27 57
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Figure 1: Reliability of MCQ grade of Pharmaceutical Chemistry

100 -+
90 -
80 -
70 -
60 -
50 -
40 -

- ~+ O =

30 -

20 -
10 -+

o T T T T 1
0 10 20 30 40 50

Essay grade

Figure 2: Reliability of Essay grades of Pharmaceutical Chemistry
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Table 2: Facility Values and Discrimination Indices for the student Sample.

Q. Difficult Discrimination.
No. Correct FV P) ’ vQ, DI Description
Ans. /32 I LQ
Description
1 20 0.63 Mod. Diff. 6,4 0.13 Fairly Good
2 7 0.22 Mod. Diff. 51 0.25 Fairly Good
3 8 0.25 Mod. Diff. 4,1 0.19 Fairly Good
4 6 0.19 V. Diff. 4,0 0.25 Good Item
5 17 0.53 Mod. Diff. 8,1 0.44 V. Good
6 11 0.34 Mod. Diff. 6,1 0.31 Good Item
7 11 0.34 Mod. Diff. 51 0.25 Good Item
8 15 0.57 Mod. Diff. | 7,2 0.31 Good Item
9 14 0.44 Mod. Diff. | 6,2 0.25 Good Item
10 18 0.56 Mod. Diff. | 6,4 0.13 Fairly Good
11 9 0.28 Mod. Diff. 4,2 0.13 Fairly Good
12 12 0.38 Mod. Diff. 4,1 0.19 Fairly Good
13 9 0.28 Mod. Diff. 51 0.25 Fairly Good
Mean=0.39 Mean=0.24
St Dev=0.15 St.Dev=0.087

Key: 0 < P< 0.2 Very Difficult, 0.2 < P < 0.8 Moderately Difficult, P > 0.8 Very Easy
0<D<0.1Poor, 0.1 <D <0.3Fairly Good, 0.3 <D < 0.4 Good, 0.4 <D < 0.6 Very Good,
D = Discrimination

Table 3: Students Questionnaire
Please fill-in the following questions as part of your duty to improve the educational
process

No Question 112|3]4[5/6/7[8|9 |10

1 Do you have detailed information about the syllabus

To what extent does the lecturer follow the syllabus

Do you know about the following next lecture in advance

Does the lecturer demonstrate knowledge in the subject
material

Does the lecturer taught you in away helped you to
understand the subject?

6 Does he/she motivated you to show interest in the subject?

Does he/she use methods to help you understand the
subject?

8 What about the lecturer pace (neither fast nor slow)

9 Was his/her language and writing clear and correct?

10 | Does his/her encourage you to participate in the lecture?

Does his/her change method to help u understand when it

11
needs?

12 | Does his/her create an atmosphere that helps in learning?

13 | Does the lesson go smoothly?

Is there a waste of time as an attempt to control the lecture

14
hall?
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15

To what extent the lecturer watches the possible
misbehavior of some students and takes prompt actions?

16 | . L
improve with time?

Does the relationship between the student and lecture

pregnancy)

Does the lecturer shows understanding of the feeling of
17 | students (e.g. not feelling well or the death of a relative or

18

In your opinion has the lecturer desire to work with and
respect other lecturers and administration?

19 | Is the lecturer attendance good?

20 | Is the appearance of the lecturer professional and

acceptable?

21 | Does the lecture show interest in special needs (low

achievers) and tries to help them?

22 | Does the lecturer show appreciation to able students to
activate the lecture and create an atmosphere of

competitiveness?

23 | Does the lecturer try to change when he/she was criticized?

24 | Does the lecture allow for discussion to flourish the

atmosphere

25 | Were the assessments suitable and differentiated between

students fairly?

26 | Does the subject material required for exam is clear and

specified?

27 | Has the subject material required for exam been covered?

28 | Is the lecturer closed to democracy or dictatorship in

teaching?

29 | In general, to what extent in your satisfaction what have

you learnt within the allowed time?

31 | Does the lecturer check the students follow up Does the
lecturer works and checks student's continuation in
rehearsing and revising the subject material

32 | What do you think of the Pharmaceutical Chemistry MCQ

test?

33 | With the above in hand, how do rate your lecturer

Discussion:

Table-1 shows the results of the chosen
sample ranked in descending order. The
names of students were hidden for privacy.
Random and systematic sampling methods
were used to choose a sample free of bias.

Figures 1 and 2 of the test reliabilities
show consistent satisfactory results with
R2 of 0.70 and 0.79 for MCQs and the
essay parts of the score of the subject
understudy respectively. This finding
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indicates that MCQs can be used as a
means of assessment in this subject.
However, the essay type part is slightly
more reliable than the MCQs. This might
be attributed to the preference of the essay
type questions by students leaving less
time for the MCQs. [20]

Because two lecturers were involved
(referred to as Lecturer A and lecturer B)
were involved in teaching 3rd year with
equal weighing, details of FA and ID
analyses of the first 13 questions only is
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shown in Table 2. For the first 13
questions (set by lecturer A) the mean and
standard deviation of FA and DI were 0.39
+ 0.15 and 0.24 * 0.087 respectively.
However, only the final means and
standard deviations FA and DI of the all
the 25 items will be reported as mean and
standard deviation and found to be 0.17 +
0.12 and 0.54 £ 0.13 respectively.

The results are of expectable difficulty and
the questions were of high standards and
reflect the coverage of the curriculum and
the efforts in setting of the exam and
satisfactory coverage of the curriculum and
its implementation, (11121

Using the widely accepted 2% range of
acceptable item criteria of
0.15<FA<0.85and DI >0.1.

All the tested 13 items were acceptable.
However, this statement does not
necessarily apply for the rest of the test
items 14-25.

For further improvement, questions ID <
0.3 should be the subject further improve-
ment of stems and distracters.

All Items with ID < 0.1 should be
eliminated and items with ID < 0.2 should
be revised.

Items beyond the range 0.1 < FV < 0.9
should be eliminated or revised because
they are too easy or too difficult hence they
are of poor quality.

For lecture evaluation, the IA results
generally agreed with of student's
evaluation of lecture A. When the upper
and lower quarters students were asked to
fill in the questionnaire shown in Table 3,
it was found that upper quarter candidates
have positive evaluation of the use of
MCQs as a main part of the test have
positively evaluated lectures with a score
of 80% to lecturer A and 75% to lecturer
B. On other hand, lower quarter candidates
complained of shortage of time and bad
time management for answering the essay
type question leaving inadequate time for
the MCQs. They gave lectures a score of
55% to lecturer A and 60% to lecturer B.
The student Questionnaire is attached. (13)
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Therefore, in this study, the student
evaluation confirmed the finding of item
analysis.

Some researcher uses DIF instead of FV,
However. It helps in determining whether
the students learned the concept being
tested, (14 191

A 100 MBBS students of medicine for 100
MCQs, mean DIF | of 48.90 £ 13.72 was
reported with P value of 35 (22%) items
was in the acceptable range (30—70%). [1¢]
In another study on item analysis done by
Patel and Mahajan reported 40 (80%)
items were in acceptable range (P = 30—
70%). [17]

Item analysis done by Mehta and Mokhasi
and found (62%) items in the acceptable
range (P = 30-70% Kolte reported (65%)
items was in acceptable range (30—
70%).18

It is recommended that Items with high FV
I (>70%) should be placed either at the
beginning of the test as “warm-up”
questions to boost the confidence of
students, On the other hand items with low
high I (< 30%) should be either revised.

In our study only one item which was too
difficult. It is recommended to include
some difficult items for better normal
distribution of students' abilities, with 25%
easy, 50% medium and 25% difficult
questions.

In conclusion; our results were of similar
features as reported by literature. However,
our results have higher acceptable rate than
most researchers.19 This study has also
proved that IA method can be successfully
used as an additional quantitative indicator
for evaluating the entire teaching process
for organic pharmaceutical chemistry
lecturer performance as it has been in
agreement with responses shown by the
higher quarter students who filled the
students' questionnaire. Therefore, the high
rate of acceptable MCQ questions reflec-
ting the great efforts set in preparing high
quality questions by lecturers of this
institution, the College of Pharmacy, as
lecturer A was chosen randomly for
suitability (availability of data).
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