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Abstract.

Background: Well-developed assessment methods have a positive impact on students’
performance, and higher education institutes are usually encouraged to establish and use effective
assessment methods that effectively enhance the learning process. Objectives: This study was
designed to compare students’ performance in multiple choice questions (MCQs) including best
single answer (BSA) and multiple true and false (MTF) types, and very short answer (VSA)
questions, and to evaluate gender differences and feedback from students and faculty. Materials
and methods: A test containing three different types of questions, BSA, MTF and VSA questions (10
each), was delivered to eight groups of veterinary pathology students (3rd level, Faculty of
Veterinary Medicine, Assiut University, Assiut, Egypt) in April 2022. Students’ performance, test
reliability and gender differences as well as feedback from students and faculty were evaluated.
Results: Students did a significant higher performance in BSA and MTF questions compared to VSA
questions. The reliability of BSA, MTF and VSA questions between different groups of students
were 0.53, 0.52 and 0.13, respectively. Female students achieved a higher performance in the whole
test compared to male students. Both male and female students showed nearly similar performance
in BSA and MTF questions. However, female students got significant higher score in VSA questions
compared to male students. Students’” and faculty opinions were in favor of BSA and MTF
questions. Conclusion: Students did much better in MCQs than VSA questions. BSA and MTF
questions are preferentially favored by students and faculty.
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1. Introduction

Nobody has officially dated back the birth of assessment in higher education.
However, some reports returned administration of exams to the late of the 19th century
(1). Assessment in higher education refers to the methods and tools by which teachers
collect information regarding the performance and achievement of the students (2).
Assessment is a critical step in the learning process as it (i) tests the knowledge of students,
(ii) evaluates the effectiveness of learning and teaching, (iii) provides feedback to teachers
and students and (iv) helps in setting and modification of the teaching strategies.
Moreover, it shows the effectiveness of programs to various audiences including
governments, taxpayers, employers and parents (3-4).
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Assessment methods in higher education include paper-and-pencil assessment,
performance assessment, oral communication, self and peer assessment, computer-based
assessment, portfolios and student’s notebook. Paper-and-pencil assessment is among the
most common used. It refers to multiple choice (MC), true false (TF), multiple true and
false (MTF) and very short answer (VSA) questions, essay items, matching and fill-in-the-
blank (5). Performance assessment is a useful tool to evaluate students” understanding of a
subject and their ability to use their knowledge. This kind of assessment measures how
well students apply their knowledge rather recall the knowledge (6). Oral communication
assessment uses the students’ verbal responses to the assessment task which is in the form
of questions and answers in the classroom, conferences with students and oral tests (7).
Self and peer assessment is rarely used in higher education, in which, students are
involved in evaluating their own work (8). This facilitates utilizing deeper approaches to
learning, provides active engagement, and increases competence, motivation, confidence
and control over their learning (9). Computer-assisted assessment refers to the use of
computers to assess students’ progress. It provides immediate feedback on students’ level
of understanding, increases students’” motivation and range of assessed knowledge and
reduces grading time (10). A portfolio is the students’” work including activities,
accomplishments and achievements over a specific period of time. It is considered learning
and assessment tools at the same time, and a good way to show students” progress (11).
Students” notebooks are reliable assessment tool and highly correlated with other methods
of assessments (12).

In Egypt, assessment in higher education depends largely on written open-ended
questions including short-answer questions (SAQ), long-answer questions (LAQ) and
essay writing, since the establishment of Egyptian Universities. Other assessment methods
have been used to a lesser extent in quizzes and mid-semester exams. Online teaching and
successful uses of closed-ended questions, most notably multiple choice questions (MCQs)
during COVID-19 pandemic, make the higher education authorities think to largely use
MCQs in higher education assessment as they easily delivered and electronically
evaluated. Accordingly, the current study was designed to compare between MCQs
represented by best single answer (BSA) and multiple true and false (MTF), and very short
answer (VSA) questions in assessment of students of veterinary pathology, third level,
Faculty of Veterinary Medicine, Assiut University, Assiut Egypt. Also, reliability of
different question types, gender differences, and feedback from students and faculty were
investigated.

2. Methods

Participants in the study

This is a cross-sectional study conducted in the Department of Pathology and Clinical
Pathology, Faculty of Veterinary Medicine, Assiut University, Egypt. In which, students of
the third level (160 students; 60 male and 100 female) participated. Faculty perspectives
were collected from 30 members (15 male and 15 female). Approval was obtained from the
research ethical committee in the faculty of Veterinary Medicine, Assiut University.

Study procedures

Students including both males and females were randomly divided into 8 groups (20
students each). All students are nearly with the same level of English language. A test
consists of three different question types (10 questions each) including BSA, MTF and VSA
was delivered for all groups at the same time. A BSA question consists of a question stem
accompanied by a list of four possible answers that students were asked to choose one
correct answer. A MTF question consists of a question stem followed by 4 statements that
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students should separately evaluate each statement as either true or false. A very short
answer question employs directly asked, directly answered question that require students
to answer briefly. Evaluation and item analysis of BSA and MTF questions were
performed by Smartscan Optical Mark Reader. Very short answer questions were
manually evaluated by two instructors that did not participate in the study based on a
model answer and a simple grading rubric (Table 1). Exam time was 45 min (1.5 min for
each question). Total score was 30 marks (10 for each question type). Students’
performance in different question types was compared. Reliability of each question type,
and differences between male and female performance were investigated.

Table 1. Short answer grading rubric.

Criteria and marks

Items Unacceptable Need improvement Acceptable

0 mark 0.5 mark 1.0 mark

Contents Answer question partially. Answer question completely.
Use of terms . Did not use all terms in the course. Use all terms in the course.
Did not answer
. There are some mistakes in
question . Constructed answer and good
Language construction of sentences,
language.

punctuation and spelling.

Students and faculty survey

A survey was designed to collect the students and faculty perspectives on using BSA,
MTF and VSA questions in their courses, and the rationale for their preference. Surveys
are an inexpensive and appropriate tool for collecting responses from participants to a
specific topic (13).

Statistics

Data were presented as means and SEM. The differences between students’
performances in BSA, MTF and VSA questions as well as gender performance were tested
using ANOVA and post-hoc Tukey test. Reliability of each question type between groups
was calculated using Cronbach’s Alpha test. IBM SPSS version 22.0 was used. A level of
p<0.05 was considered as statistically significant.

3. Results

Students’ performances in different question types

The overall students” performance in BSA and MTF questions was significantly higher
compared to the VSA questions. The performance in MTF questions was slightly higher
than BSA questions. The mean score of all students were 7.72, 8.12 and 4.66 out of 10 in
BSA, MTF and VSA questions, respectively (Figure 1). Students’ scores appeared shifted
towards the left (higher scores) in BSA, normally distributed in MTF and shifted to the
right (lower scores) in VSA questions (Figure 2).

Reliability and correlation

Using Cronbach’s alpha test, the reliability of BSA, MTF and VSA questions between
different groups of students were 0.53, 0.52 and 0.13 respectively. Reliability is considered
quite high when Cronbach’s alpha is 0.50. Accordingly, BSA and MTF questions were
more reliable than VSA questions. There was a strong positive correlation between overall
students’ performance in the three different types of questions (p<0.001).
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Figure 1. Overall students’ performance in BSA, MTF and VSA questions.
Students’ performance is nearly similar in BSA and MTF questions, and
significantly lower in VSA questions. =z, p<0.001
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Figure 2. Grade distribution of students in BSA, MTF and VSA questions. Students” scores
shifts towards the left (higher scores) in BSA, distribute normally in MTF and shifts to the
right (lower scores) in VSA questions.

Gender differences

Regarding gender differences, the overall performance of female students was slightly
higher than those achieved by males (Figure 3). Female students significantly scored
higher marks in VSA questions compared to male students. However both females and
males nearly achieved similar results in both BSA and MTF questions (Figure 4).

Feedback of students and faculty

Students” opinions were in favor of BSA and MTF questions. Nearly, 93% of students
who participated in the survey preferred both BSA and MTF questions and 73% of
students found that VSA questions were more difficult. According to the students’
opinions, they preferred BSA and MTF questions as this type of questions (1) needs short
time to be completed, (2) require understanding, not recalling knowledge, (3) depends
sometimes on guessing and (4) are free from correction bias (Table 2).
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Faculty opinions (66%) were also in favor of BSA and MTF questions. They found that
these types of questions efficiently evaluate students understanding rather than recalling
knowledge, are easily corrected using electronic tools and can cover most of the course
subjects. Some faculty complained that BSA and MTF questions need much time to be
prepared than VSA questions (Table 3).
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Figure 3. Overall performance of male and female students in the whole exam. Female students do
slightly higher than male students in the whole exam.
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Figure 4. Performance of males and females students in BSA, MTF and VSA questions. Female
students significantly score higher in VSA questions than male students. ¥, p<0.001

4. Discussion

Our cross-sectional study revealed that students” performance was much higher in
MCQs (BSA and MTF question types) over VSA questions. Generally, higher performance
in MCQs is a trend in many higher education schools. In this context, Pepple et al. (14)
reported that pre-medical students got a significant higher score in MCQs than long essay
questions. Sam et al. (15) showed that BSA scores were significantly higher than VSA
scores. Puthiaparampil and Rahman (4) found that the performance of medical students in
BSA questions was skewed towards high scores. The higher students” performance in BSA
questions seems to be attributed to some positive and negative reasons. Positive reasons
include fast processing time, testing deep thinking and understanding rather than calling
knowledge, instant machine scoring and absence of examiner bias, and covering lots of
contents (16). Negative reasons which are also considered drawbacks at the same time
include guessing the correct answers, test wiseness, looking for question banks and
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cheating (4,17). Students” performance in MTF questions in our study was also quite
higher. This is inconsistent to the finding of Puthiaparampil et al. (18) who reported low
student scores in MTF question exam. In addition to the reasons that push students to
prefer BSA questions, partial credit for any corrected choices enabled students to achieve
higher scores in MTF.

Students” performance in VSA questions was very low compared to BSA and MTF
questions. This is consistent with some studies which found that students usually show
lower performance in VSA questions (16). The lower performance in VSA questions seems
to be due to most of the students did not study the information well enough to recall them
during the exam and depends on their ability to remember the correct answer when they
see it in a short list of alternatives. With other words, the lower performance in VSA
questions is returned to students’ style in learning and preparation for the exam, not to the
question type. This is supported by the fact that students who got higher scores in VSA
questions always do well in MCQs and not the vice versa. Moreover, many students
depend on scoring in MCQs to pass the exam and therefore reduce their studying time.
This results in diminishing long-term retention of information and decreases recalling
information to score in VSA questions (19).

According to Cronbach’s alpha test, our results showed that reliability of BSA and
MTF questions is quite higher than VSA questions. Statistically, reliability means that the
test is reproducible with similar results when it is used for different groups (20). Moreover,
test reliability is higher when it covers wide contents of the subject (20). Similarly, Al-
Rukban (21) showed that MCQs were more reliable than essay questions. On the other
hand, Sam et al. (16) found that the reliability of VSA questions were higher than MCQs.
From our point of view, MCQ type is able to cover wide range of topics within the course
more than VSA question type.

Regarding gender bias, female students did slightly higher in the overall exam and
significant higher scores in VSA questions. Both males and females did similarly in BSA
and MTF questions. Gender bias has been reported in some previous studies. For example,
Kelly and Dennick (22) found that male students did well in MTF questions and female
students scored higher in short answer questions. The authors suggested that male
students did well in MCQs as they are more likely to take risks on negatively marked
questions (22). Foster (23) reported that there was no gender effect in the performance of
male and female veterinary students on short answer questions. Andrew et al. (24)
concluded that the students” performance in an exam of introductory atmospheric course
did not skew to favor any particular gender.

Students” feedback revealed that most students in our study preferred BSA and MTF
questions, and found VSA questions more difficult. Kankhare et al. (3) and Kaipa (25)
observed that the majority of students strongly preferred MCQs in their regulator exams.
The reasons why the students prefer MCQs are (i) they need to recognize the answer and
not the details, (ii) they can guess the answer, (iii) they can complete the exam in short
time with less writing and (iv) they can employ a surface learning in courses that use
MCQs. On the other hand, Puthiaparampil and Rahman (4) found that students” opinions
were highly in favor of VSA questions. The students who prefer VSA questions suggested
that this type of questions is subjective in nature, recognizes students who are studying
hard and allows earning partial credits.

The result of the current study showed that 60% of the faculty preferred BSA and MTF
questions. Their preference is driven by the belief that this type of questions efficiently
evaluates students understanding rather than recalling knowledge, is easily corrected
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using electronic tools and can cover most of the course subjects. Previous studies found
that faculty preference was mixed for MCQs versus short answer questions (26). For
example, Kaipa (25) found that the faculty who preferred MCQs and short answer
questions in their courses were 47.69% and 52.30%, respectively. The author reported that
90% of the faculty who preferred MCQs agreed that this kind of questions is more
objective in nature, easier and requiring less writing, could be guessed and easy to be
grade (25). While, the faculty who preferred short answer questions explained that this
form of assessment requires better writing ability, decreases guessing and promotes higher

order thinking (25, 27-28).

Table 2. Students’ feedback on BSA, MTF and VSA questions.

Students feedback BSA MTF VSA
Which question type is the easiest? 30 26 4
Which question type is the most difficult? 4 12 44
Which question type do you prefer, BSA or VSA? 50 - 10
Which question type do you prefer, BSA or MTEF? 32 24 -
Which question type makes you study hard? 18 20 22
Which question type makes you study all parts of the course? 16 22 18
Which question type can you guess? 28 20 12

Table 3. Faculty feedback on BSA, MTF and VSA questions.
MCQs VSA
(BSA & MTF)

Which type of questions do you prefer in your exams? 20 10
Which type of questions make the students study hard? 17 13
Which type of questions make students study all parts of your 22 8
course?
Which type of question is more efficient in assessment students? 21 9
Which type of question is suitable for veterinary students? 18 12

5. Conclusions.

* MCQs in the form of BSA and MTF questions are more reliable and preferentially

favored by veterinary pathology students and faculty than VSA questions.

* Student’s performance is much better in MCQs than in VSA questions.

* The study reveals strong positive correlation between overall students” performance in

the three different types of questions.
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