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ABSTRACT

Objectives: This study was planned to assess the quality of test items of online tests in Anatomy using quiz statistics
indices of Moodle software and to compare the perception of the students of two consecutive cohorts towards the online
formative tests in Anatomy. Methods: The study was conducted among two consecutive cohorts (n=45) of first year
medical students in a medical school in Malaysia. Five online MCQ tests on different Anatomy topics were given during the
16 weeks time of semester 1. Using quiz report statistics, mean grade, facility index (Fl, difficulty level) and discrimination
index (DI) of the test items were computed. At the end of the semester, the students were given questionnaire to assess
their perception. A descriptive cross sectional design was adopted, frequencies were calculated followed by crosstabulations
and analyzed with Chi-square distribution test. Results: Except one test, mean Fl of all the tests remained in the acceptable
range of 30 to 80%. Mean grade in the consecutive tests changed proportional to the increase or decrease of the ease of
the test items. Mean DI was found to be in acceptable range (0.3 or more) only in two tests in first cohort and three tests
in second cohort. The study found 62% and 61% of students in first and second cohort agreed that online tests helped
them to understand position of preparation in Anatomy. No significant difference was observed between the perceptions of
students of two consecutive cohorts towards the online test helping their preparation in Anatomy (Chisquare test, P=0.092).
Conclusion: Automated quiz statistics of Moodle software can be used to assess the difficulty and discrimination levels
of the test items in online formative tests. The study also reflected a positive perception of the majority of year 1 medical

students towards the online formative assessment in Anatomy.
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INTRODUCTION

The pedagogy of teaching-learning in the medical education
has been changed with the advent of e-learning. Assessments
are formative if they motivate students to learn and direct
their learning process [1]. Tutors need to know the deficit in
the students’ knowledge in order to place special emphasis
on providing feedback on areas in the subject matter [2].
Introduction of web-based and multiple-choice-question
(MCQ) based formative assessment embedded in online
Learning-Management-System (LMS) provide the students
with ready-made feedback depending on their response.
Moodle is the most popular open-sourced LMS in the world.
According to a recent market research by Capterra, a software
guidance company, Moodle tops list of the “20 most popular
LMS software solutions” [3]. Out of twenty six Malaysian
universities, twelve used Moodle as the LMS [4,5]. Moodle’s
quiz module has automated statistical methods to measure
the reliability of the tests [6]. Psychometric analysis like
Difficulty Index or Facility Index (FI) and Discrimination
Index (DI) can help to find out whether the questions are of
an appropriate level of difficulty, and are suitable enough to
discriminate between good and bad performers [7].

Buchanan (2000) suggested that the strategies in feedback
like ‘repeat the test’ and ‘timely feedback’ greatly benefit
learning effectiveness among college students [8]. The
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student’s perception of the learning environment determines
how he or she learns [9]. The absence of the teacher during
the interaction of the students with the web-based online
formative assessment necessitates understanding of the
students” perception towards the assessment process, the
environment and the outcome. The objectives of this study
were to apply the quiz statistics indices of online formative
tests in Anatomy given to two consecutive cohorts of
semester 1 students of MBBS program to assess the quality
of the process and compare the perception of the students
of two consecutive cohorts towards the online formative
tests in Anatomy.

METHODS

The study was conducted among the first year students of
the MBBS program in the School of Medicine of Taylor’s
University, Malaysia. Two consecutive cohorts of students
(n=45) admitted to MBBS program during March 2013
and August 2013 intake, named as batch 2013-1 and batch
2013-2 respectively, were selected for this study. The study
was given ethical clearance from the institutional ethics
committee. Response to the questionnaire collected from
the students did not include name or any other identification
of the students. Anatomy curriculum in Semester 1
Foundation Block module has significant basic learning
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objectives like General Anatomy, Histology, Embryology and
Musculoskeletal system. The topics are taught via didactic
lectures, practical and students’ seminar. The continuous
paper-based summative assessments are held on 7th week,
14th week and at the end of the module. Five online
Multiple-Choice-Question (MCQ) tests having 15 items
were given during the 16 weeks time interspersed across the
Semester 1 module. The students were briefed that the marks
would not be used for summative assessment. The topics
covered in the test were chosen based on the topics taught
in the previous 3 weeks (i.c., General Anatomy/Histology,
General Embryology, Upper Limb, Lower Limb, and Neck).
The MCQ items used in the formative tests were not used
in the continuous summative assessment.

Question 1 Which of the following is a characteristics of Hamstring muscle?

Comect

Wsk2Woutol  SElECtONE or more:

= ' A Arises from the ischial tuberosity «/ Al 4 hamstring muscles arise from Ischial Tuberosity
’ B. Include both heads of Rectus Femoris

/A Edit question

C. Supplied by lateral branch of sciatic nerve
! D. Flexor of hip and extensor of knee
¢! E. usually inserted below the knee « yes except adductor magnus to adductor tubercle

Your answer is cormect.
The correct answer is: Arises from the ischial tuberosity, usually inserted below the knee

Figure 1. Sample of feedback received by the student after attempt
of the online quiz item

Students did not get the correct answer during the first
attempt. They were allowed to attempt the quiz after 48
hours again and get the automated feedback according
to their response (the option ticked by them) (Figure 1).
For quiz report statistics, performance at st attempt was
computed. To meet the first objective, the quiz report
statistics of all the five tests given in batch 2013-1 and
batch 2013-2 were generated to find out mean grade of
class in each test and FI and DI indices of each item of all
tests. A Facility index (FI) measures how easy or difficult
is the question item. The system computes it as FI = X
average / X max (ratio of mean credit obtained by all users
and maximum credit achieved in the item). FI value below
30% 1s categorised as difficult and above 80% is categorised
as casy question. Discrimination Index (DI) indicates the
proficiency of the item to discriminate between high-
achievers and low-achievers. The system computes it as DI
= (X top — X bottom) / n (Difference between mean credit
obtained by upper group and lower group divided by number
of students taking the test). Test items with minus DI are
very poor discriminator and should be removed. Items with
DI of 0.3 or more were accepted to be able to discriminate
between high-achieving students and low-achieving students
[10]. The data of the assessment quality indices for batch
2013-1 and batch 2013-2 were compared using descriptive
statistics of SPSS version 17.

To meet the second objective, a descriptive cross sectional
design was adopted and a questionnaire was developed for

J Contemp Med Edu e 2015 e Vol3 e Issue4

data collection. At the end of the semester 1 module, the
students were given the questionnaire. The first half of the
questionnaire focused on obtaining feedback about their
competency in use of computer, operating system of the
Moodle software and the interface of the examination. The
rest of the questionnaire contained questions on whether the
quiz item covered the outcome of the module adequately
and whether automated feedback after response helped
them in the learning process. For each question, students
were given a Likert scale, to select one of the five options
(strongly disagree, disagree, somewhat agree, agree, strongly
agree). Some of the relevant statements in the questionnaire
were taken from a study conducted in United Kingdom
[11]. The data were analyzed using SPSS version 17, initially
using frequencies followed by cross tabulations to generate
descriptive statistics. Statistical analysis was conducted using
the Chi-square distribution test.

RESULTS

Analysis of quiz statistics

The mean grade of the class at first attempt, as shown in
quiz statistics improved from the online formative test 1 to
formative test 5 (Figure 2). Both cohorts of students showed
initial average poor performance in the first online formative
test on General Anatomy/Histology (mean class grade of 35%
in batch 2013-1 and 28% in batch 2013-2). Consecutively the
performance improved in subsequent tests. The difficulty
level as expressed by mean FI (Figure 3) of the consecutive
online formative tests remained in the acceptable range
of 30 to 80% except in the third test of batch 2013-1. The
increase of the index above 80% signified that the test items
were easy and FI30% or below should reflect that items were
getting difficult. Figure 4 showed the comparison between
mean F1 of the test and the mean grade of the class. The left
sided scatter chart of performance of batch 2013-1 followed
identical skew of mean grade of class with increasing case
of test items in 2nd and 3rd online tests and decreasing
ease of test items in 4th and 5th online tests. Batch 2013-2
performance (right sided scatter chart) did not show similar
change in performance. Although the mean grade in batch
2013-2 showed proportional increase with MCQ items
being easier with increasing facility index in test 1 and 2,
such relationship was not followed in test 3, 4 and 5. Out
of total test items used, 57% showed acceptable DI (0.3 or
more) in batch 2013-1 and 68% showed acceptable DI in
batch 2013-2. The mean DI of the online tests was found
to be in acceptable range only in two tests in batch 2013-1
and three tests in batch 2013-2 (Figure 5). In both batches
of students, with increasing ease of test items above facility
index of 70%, there was observable decrease of discrimination
index below 0.2. Test items which were comparatively easier
could not discriminate well between high-achieving and
low-achieving students
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Mean Grade Batch 2013-

Mean grade Batch 2013-1
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Figure 2. Bar chart showing the mean grade of class in both batches
in the formative tests
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Figure 3. Bar chart showing mean difficulty level of the online formative

tests as Facility Index (in percentage) in the quiz statistics of the
moodle software
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Figure 4. Scatter chart of mean grade of class in percentage compared
with that of mean Facility Index (difficulty level) of each formative test

Perception of the students about the online formative
tests

The response rate to the questionnaires distributed at the
end of the semester was 87%. Majority of the students in both
cohorts of students believed that their competencies with
computers was just enough (46% in batch 2013-1 and 43%
in batch 2013-2) (Figure 6). A good computer competency
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was claimed by only 38% students in batch 2013-1 and 34%
in students in batch 2013-2. Experience of previous online
assessment was found in 97% of the students in batch 2013-1
and 86% in batch 2013-2. While 10% of students in batch
2013-1 did not agree at all that the interface was clear, only
2% of batch 2013-2 students were found with similar opinion.
When asked whether the online test helped the students
to understand their position of preparation in Anatomy,
36% strongly agreed and 26% agreed in batch 2013-1. With
similar question, out of batch 2013-2 students, 32% strongly
agreed and 29% agreed that they could understand their
position of preparation in Anatomy with the online formative
tests (Figure 7). No significant difference was observed in
the distribution of agreement, disagreement and neutral
perception between students of batch 1/13 and batch 2/13
about whether the online test helps them to understand
their position of preparation in Anatomy (Chi-square test,
P=0.092). The number of students expressing disagreement
with the above-mentioned question was 10% in batch 2013-1
only. The strategy of multiple attempts and option-specific
feedback were planned so that the online test would help
the students to learn from the mistake while undertaking the
test. In batch 2013-1, 54% agreed that the feedback received
after attempt of cach item helped them in their learning
process. With the improvement in the feedback system in
next cohort, 70% of batch 2013-2 students agreed that the
feedback received helped them in their learning process.

0.6

05

04

0.3

0.2 1

Discrimination |ndex B'a__tiah201 3-1 Discrimination Index Batch2013-2
mlest?! mTest? mTest3 mTestd mTests

Figure 5. Bar chart showing mean Discrimination Index of the online
formative tests from the quiz statistics of the moodle software
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Figure 6. Bar Chart showing students’ own perception of competency
in computing skill
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Strongly dizagree
dizagres
Meutral u Batch 2013- 1
= Baich 2013-2
Agree
Strongly Agree
50
Cohort Strongly Agree Neutral Disagree Strongly
agree disagree
Batch 113 3 26 28 10
Batch 213 32 39 29
Total 68 65 57 10

The confingencytable wes used for e Chi-square tedt (P=0.082).

Figure 7. Distribution of perception among students (in percentage)
about whether online formative tests help in understanding their
preparation in Anatomy

DISCUSSION

A computer-based online formative assessment can be self-
administered and the student can assess himself or herself
without the score being known to other students [12].
Computer-based assessment with a feedback process is
beneficial for the learning process as it provides immediate
feedback [13]. The students’ performance in the form of
mean grade changed proportional to the increase or decrease
of the ease of the test items (corresponding to increasing
or decreasing facility index) except last few tests in batch
2013-2. The last two tests for batch 2013-2 had very good
discrimination index (0.5) which might have altered the
proportional relation of mean grade of class with the facility
index. Forboth cohorts of students, discrimination ability of
the test item was found to be decreased once the difficulty
level of the item decreased with increasing facility index
above 70%. Two previous studies have also found similar
relationship of reduction of discrimination ability of test
items with increasing difficulty index [10, 14].

Only one-third of the students in both batches admitted
that they had good computer competency. Wallace and
Clariana (2000) found that the learners who were less
familiar with content and less familiar with computer did
not do well in online assessment [15]. When the students
were asked about their perceptions of learning, students with
surface approach, deep approach and strategic approach
behaved differently [16]. It is expected that students
with surface approach would feel it as a burden to go and
prepare for online formative test every week in addition
to attending usual lectures, practical and seminars. Two-
third of the students agreed that online test helped them
to understand their position of preparation in Anatomy.
The statistical analysis found that there was no significant
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difference between the number of students with agreement,
disagreement and neutral perception between both batches
of the students. Providing feedback facilitating learning and
tag it to online test environment in Moodle software was a
learning experience for the Anatomy lecturers. Increase in
the percentage of students, in agreement to the statement
that the feedback received after attempt of cach item helped
them in their learning process, from 54% in first batch to 70%
in sccond batch of students, signified some improvement in
the feedback process.

LIMITATIONS

The study was conducted in consecutive 2 cohorts of
medical students from Malaysian population after the
online formatives tests with feedback was implemented in
the Anatomy curriculum. The feedback from the lecturers
about the online tests was also not analysed. The limited data
might deter the generalisation of the findings to some extent.

CONCLUSION

With the increasing number of students in the medical
schools, online formative assessment can be an option to
facilitate the learning process in Anatomy curriculum, in
which huge contents are required to be covered within
limited number of semesters. The results of this study have
shown that use of Moodle software with automated quiz
statistics for these online tests can help the teachers to assess
the difficulty and discrimination levels of the test items with
a view to improve the quality of test items. The study has
also reflected a positive perception of the majority of student
population towards the online formative assessment.
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