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Student Behavior and Performance in Unsupervised Online Quizzes: A Case
of Computer Organization Course

ABSTRACT

The paper describes a study on the relationship between
students’ online quiz taking behavior and their performance.
Unsupervised online quizzes have been used widely by
higher learning institutions as an activity in a blended
learning model and found to be a valuable formative
assessment tool for students to self-assess their learning more
flexibly and conveniently than taking the quizzes in the
classroom. Past studies also suggested that online quizzes
could engage students in learning more effectively and
increase students’ motivation to learn more than in-
classroom quizzes. Although the online quizzes offered
positive effects on students’ learning, limited studies were
conducted to understand students’ behaviors in taking
unsupervised online quizzes and how they affect their
performance. Therefore, this study aims to investigate how
students” online quiz taking behavior affects their
performance. Four types of ordinary online quiz taking
behavior, namely (1) access to printed references, (2) access
to digital references, (3) peer discussion, and (4) test
preparation practices are included in the study. The students’
online quiz taking behavior was obtained using a self-rated
post-task questionnaire, while the performance data of the
students were taken from their scores in three unsupervised
online quizzes for a Computer Organization course, as a
compulsory course for students enrolling in an Information
Technology bachelor’s degree program. The results of the
study suggested that students who frequently access to
printed references, access to digital references, and have peer
discussion during online quiz taking obtained higher marks
for the online quizzes compared to the students who never or
seldom do so. A similar result also found among students
who prepared or did revision before taking the quizzes.
Further, students who obtained higher marks in the online
quizzes tend to refer to digital references (i.e., softcopy of
the lecture notes, and search from the Internet) more
frequently than the students who obtained lower marks. The
findings of the study suggested that preparation and revision
before the quizzes are essential, although there are resources
available to refer to while taking the unsupervised online
quizzes.
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1. INTRODUCTION

Technology-enhanced learning has transformed the
traditional teaching and learning activities into a modern
learning environment. Many new terms emerge along with
technological advancements such as electronic-learning [1],
mobile-learning [2], and game-based learning [3].
Nevertheless, electronic-learning (e-learning) has been the
common term used to refer to a type of learning mode that
depends on the use of the Internet [4]. The e-learning system
is also known as a virtual learning environment developed to
support and facilitate the teaching and learning process by
using a more flexible approach than traditional learning [5].
E-learning can be effectively implemented using a learning
management system, a kind of learning software that features
educational content in a structured manner and provides a
virtual platform for teaching and learning [6]. Higher
learning institutions today have widely implemented e-
learning to encourage independent and lifelong learning,
primarily to support distance learning. Teaching and learning
activities, including assessments, are conducted in a virtual
mode where students participate in the activities through
learning management systems.

The learning management systems provide a platform that
facilitates instructors to design online assessments, including
assignments, quizzes, and tests, without the need for a face-
to-face meeting. From the students’ perspective, they could
submit the assignment and answer the quizzes and tests in an
unsupervised mode, which fosters independent learning.
Unsupervised online learning has been a topic of interest
among researchers, which encouraged many studies. Past
studies have proved that online learning could engage
students in learning more effectively than attending face-to-
face lectures [7],[8]. Although online learning affects the
students’ engagement in learning, the effect of unsupervised
online quizzes on students’ performance is not thoroughly
studied. Students' performance in learning could be
influenced by many aspects [9],[10] including background,
learning environment, government policies, attitudes, and
behaviors. Generally, students’ behaviors can be used to
predict their performance in learning [10]. In the context of
students’ behavior, it is still not known whether students’
behavioral aspects while answering the unsupervised online
quizzes influence their performance. Further, what are
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students’ behaviors in answering unsupervised online
quizzes that are relevant in predicting their performance in
learning? These two questions have been the primary topic
of the study presented in this paper. The remaining of this
paper is divided into four sections. Section 2 discusses
related studies followed by the methodology for conducting
the study in Chapter 3. Next, the analysis and results of the
study are elaborated in Section 4. The last section provides
the conclusion and potential future works.

2. RELATED STUDIES

Higher learning institutions currently implement blended
learning approaches [11], where e-learning is combined with
face-to-face lectures in their academic programs. Blended
learning has a percentage of independent learning through
the use of various electronic media [12]. It has become
popular as an alternative delivery model for university
courses [13] and has been found to enhance students’
understanding during their learning process [14]. Apart from
blended learning, the flipped classroom is a new and popular
teaching model, where traditional activities in the classroom
become home-based activities and the other way around
[15]. Both blended learning and flipped classroom may be
conducted through various e-learning activities such as
watching videos about a topic in the course syllabus and
answering online quizzes. Past studies have shown that
materials, readings, and quizzes performed online are better
than listening to the professor's lectures through PowerPoint
in the classroom [13]. Previous studies also proved that
online learning improved student academic performance and
enhanced student confidence in the course of software
programming [16].

The discussion in this paper focuses on online quizzes as an
activity and assessment for a blended learning model. Online
quizzes are valuable educational tools, which allow students
to self-assess their learning process anytime, anywhere, and
anytime, receive instant feedback on their performance [17].
Past studies also proved that online quizzes could engage
students in learning more effectively than attending face-to-
face lectures [7],[8]. Online quizzes have also been found as
a good motivating factor for students to participate in
blended learning [18]. Kibble [19] conducted a study and
found that more than 90% of the students agreed that online
quizzes could help students keep up with studies and their
learning. In another study by Paturusi, Chisaki, and Usagawa
[20], it is reported the assessment tool enhanced students’
performance in learning in which the students performed
self-assessment of their learning performance through
automatic grading function. Shimizu, Nakazawa, Sato,
Wolfhagen, and Konings [21] suggested that blended
problem-based learning with online quizzes has been
effectively retaining authority and enhancing students’ self-
efficacy and their learning motivation due to peer
discussions.
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Pinto-Llorente, Sénchez-Gémez, and Garcia-Pefialvo [8]
pointed out the potential of online quizzes for continuous
assessment and to self-assess students’ progress in learning
second languages. The study argued that online quizzes
could foster independent learning and facilitate formative
assessment to guide students in the process of mastering a
second language. On the other hand, Dobson [22] stated that
online quizzes could predict students’ marks of the
summative assessment. The study found that physiology
students who completed formative online quizzes scored
higher in their summative examinations than students who
did not complete the quizzes. They found that the online
quizzes motivated the student to prepare earlier for the
summative examinations. Online quizzes in a blended
learning environment facilitate teachers and instructors in
managing the class assessments. In the traditional face-to-
face learning environment, providing timely feedback for the
formative assessments is challenging, especially for large
classes; therefore, teachers and instructors opt for online
quizzes for instant grading and feedback [23]. Teachers and
instructors also used online quizzes to measure students'
independent learning behavior while out-of-class on given
online learning materials [24].

Students’ performance is a standard measure for evaluating
the effectiveness of the e-learning environment [25],
including online quizzes. Despite the fact that the positive
outcomes of the online quizzes to students and teachers,
analysis of the literature have also revealed an opposite
finding. Steenhuis, Grinder, and De Bruijn [26] found that
online quizzes do not significantly improve student learning.
This claim could be valid when considering learning as a
complex process that linked to personal attitudes, behaviors,
learning styles, prior knowledge, and learning speed. In some
e-learning studies, control over learning material is a critical
component that affects students' motivation, performance,
and attitudes towards learning [27]. Control is characterized
by the way how the students interacted with online quizzes
from their behavioral perspective that could affect the
performance in learning. However, limited studies were
conducted to understand how student interactions and
student engagement may affect the learning outcomes among
students [28]. Therefore, there is a need to study students’
online quiz taking behavior and how their behavior could
relate to their performance in learning. This study
investigates how students’ online quiz taking behavior
affects their performance to fill the gap. Four types of
ordinary students’ online quiz taking behavior are identified,
namely (1) access to printed references, (2) access to digital
references, (3) peer discussion, and (4) test preparation
practices.

In unsupervised online quizzes, students could find answers
for the quizzes from many sources as they have not been
invigilated. Students could ask the questions and answers
from peers who have taken the quizzes earlier, search the
answers from textbooks and lecture notes, or search the
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questions and answers from the Internet. Some past studies
have classified this action as a cheating behavior [29].
Watson and Sottile [29] reported that students were more
likely to search for answers for the quizzes from other
sources during online quizzes rather than preparing and
making a revision before taking the quizzes. Kibble [19]
investigated the role of unsupervised online quizzes in
determining the students' final grades among medical
students. The study implemented a few models, including
voluntary participation and assigning credits to participation.
The results suggested that students scored full marks during
the first attempt of the unsupervised online quiz; however,
they did not perform well during the final examination when
credits were assigned to reward the participation.
Nevertheless, Kibble argues that this action was not defined
as cheating, as no rules were stated in taking the quizzes.

Many factors influence cheating and academic dishonesty
during tests and examinations. For example, younger
students tend to cheat more than older age students, and
students in face-to-face mode tend to cheat more than online
mode [30]. It has been a challenge within academic
institutions to maintain academic integrity when it comes to
online assessments [31]. It is almost impossible to avoid
students from referring to other sources during the quiz
taking time, even when the students’ web-camera is
activated. However, some approaches can be taken to
maintain the purpose of online quizzes, for example, limit
the duration of answering the quizzes, reshuffling the order
of the questions, and use short-answer questions instead of
multiple-choice. Further, when academic institutions ready to
move to unsupervised online assessments, it means that they
are ready to accept the implications of the assessment
method in which students are now allowed to access external
sources when taking the quizzes. Therefore, the term
“cheating” in unsupervised online quizzes might not be
relevant anymore as the technology is now changing the
traditional assessments to be more open and flexible. It could
be a way to reduce the stress and tense in taking quizzes
among students, which leads to improved learning
performance.

Student behavioral studies in unsupervised online quizzes are
important to understand the effects of their behaviors on the
overall learning process and performance. There are many
aspects of behavioral studies that can be investigated
concerning unsupervised online quizzes. For example,
Gholami and Zhang [32] analyzed students’ activity log in
unsupervised online quizzes by specifically looked at the
number of participants, the number of trials, and the starting
time. The results of the analysis suggested that there is a
correlation between the students’ performance in the quizzes
with their final examination for students who have active
learning habits. The use of technology, for example, mobile
devices in learning, has also changed students’ learning
habits [33] in which the students are able to learn in a more
flexible way in which they have more options for the
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locations and greater range of learning tasks can be
performed. In the context of unsupervised online quizzes,
this study attempts to investigate students’ learning habits. It
specifically focuses on students’ access to printed references,
digital references, peer discussion, and test preparation
practices.

3. METHODOLOGY

3.1 Method

An experimental study was conducted to investigate the
students’ online quiz taking behavior. The independent
variable is the students’ performance represented by the
average marks or scores obtained from the three online
quizzes, while the dependent variable is the students’ online
quiz taking behavior that is characterized by access to
printed references, access to digital references, peer
discussion, and test preparation practices. Two hypotheses
were constructed for the study:

H1 - The students’ online quiz taking behavior has a
relationship with their performance,

H2 — Students who scored higher marks have different online
quiz taking behavior than the students who scored lower
marks.

3.2 Participants

This study utilized data of 39 students who took Bachelor of
Science in Information Technology offered by a public
university in the northern region of Malaysia. All students
enrolled in the course during the second semester of the
2018/2019 session were included in the study, which
comprised 12 males and 27 females. The students enrolled in
an introductory course named Computer Organization as a
compulsory course for the programs. The study was
conducted as an approach for continuous improvements in
teaching and learning implemented by the university. The
academic session was carried out in fourteen weeks of
teaching and learning starting in the second week of
February until the third week of May 2019. The online
quizzes contributed 15% to the overall marks and
assessments for the course, where the individual course
weights 5%. The course was conducted in a blended learning
model where 30% of the teaching and learning activities
were conducted through electronic and online media.

3.3 Materials

The primary materials used in the study were the online
quizzes and post-task questions. The unsupervised online
quizzes were conducted on a customized Moodle, an open-
source learning platform utilized by the university. Three
different unsupervised online quizzes were given to the
students in week 5, week 9, and week 14 of the academic
session. The topics for the online quizzes were Binary
Numbers, Logic Gates, and Central Processing Unit (CPU)
for the respective quizzes. The post-task question was given
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to the students to get the data for online quiz taking behavior.
It contained ten questions covering seven typed of behavior,
as summarized in Table 1. Question Al to A4 provided the
students with the options of the answer. For questions B1 to
B6, a five-point Likert scale was used (i.e., one represents
never, and five represents always).

Table 1: The post-task questions

Code Items Types_of
Behavior
Al What is your favorite feature of
online tests? Likes and
A2 What feature of online quizzes dislikes
that you do not like?
A3 Where d(.) you L_Jsually take Choice of venue
online quizzes?
Ad What device do_ you qsually Use | ~noice of device
to take online quizzes?
B1 When taking online quizzes, |
use the textbook as a reference | Access to printed
B2 When taking online quizzes, | references
refer to the printed lecture notes
When taking online quizzes, |
B3 search the answer from the
Internet Access to digital
When taking online quizzes, | references
B4 refer to the softcopy of the
lecture notes
B5 Whe_n taking_online q_uizzes, I Peer discussion
discuss with my friends
B6 I always study earlier before Test preparation
taking the online quizzes practices

3.4 Procedures

The students were given a maximum of 30 minutes for each
quiz. They could answer the quizzes at any time between 8
am to 8 pm of pre-informed dates. The online quizzes were

Instant feedback

Instant grading

Being able to search from the Internet
Being able to use the lecture notes
Being able to use the book

W orking with partners

Flexible time for taking the quizzes

organized in sequential order, where the students were not
allowed to return to the previous questions. Upon completion
of the quizzes, the scores of the quizzes were rendered to the
students, and the system marked the answers as correct or
incorrect. The real answer to the questions was available the
next day. The students answered the post-task questions
during the last day of the semester using Google Form.

4. RESULTS AND DISCUSSIONS

The data of the study were analyzed using IBM SPSS
Statistics Version 25. A normality test using Shapiro-Wilk
test returned the p-values less than 0.05 suggesting that the
data are not normally distributed. Therefore, non-parametric
statistical tests are used in analyzing the data. The reliability
test for the internal data consistency returned a Cronbach’
alpha coefficient of 0.722.

4.1 Likes and Dislikes, Choice of Venue and Device

The students chose the features of online quizzes that they
like the most. The top three features that the students like the
most are (1) flexible time for taking the quizzes, (2) being
able to use the lecture notes during answering the quizzes
and, (3) instant grading. The bar chart in Figure 1 shows the
students choice of their favorite online quizzes’ features. On
the other hand, more than 70% of the students chose ‘not
being able to see the correct answer immediately’ as the
feature that they did not like about the online quizzes. Table
1 lists the other features that the students did not like about
the online quizzes. 90% of the students used a laptop
computer for taking the online quizzes; only 5% used
desktop computers and smartphones, respectively for taking
the online quizzes. 60% of the students taking the online
quizzes at their dormitory while the rest were taking the
quizzes at their family home, library, lecture hall, and
cafeteria.

M Frequency

Figure 1: The students’ favorite features of online quizzes.
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Table 2: The features of online quizzes that the students did

not like
What feature of onlin_e quizzes that you do Frequency
not like?
Having to do it outside of class 3
Not being able to see the correct answers right
away 21
Not having easy access to a computer/internet 11
Other 4
Total 39

4.2 Behaviors and Performance

The students’ behaviors are divided into four types; (1)
access to printed references, (2) access to digital references,
(3) peer discussion, and (4) test preparation practices. Table
3 shows the means, standard deviations, and median of the
students’ responses through the post-task questionnaire.
Access to printed references and test preparation practices
have the highest mean score, respectively, followed by the
test preparation practices and peer discussion. In terms of the
students’ performance, the students have the highest mean
score for Quiz 3 that is 4.21, followed by Quiz 2 with 3.82,
and Quiz 1 with 3.19, as shown in Table 4. The overall mean
mark for the online quizzes is 3.74.

Table 3: Means, S.D., and median of students’ quiz taking

behaviors
Types of Behavior Mean | S.D. | Median
Access to printed references | 3.54 | 0.935 | 4.00
Access to digital references | 3.45 | 0.705 3.50
Peer discussion 3.15 | 1.136 3.00
Test preparation practices 3.54 | 1.022 | 4.00

Table 4: Means, and S.D. for the quizzes

Maximum Number | Types of | Topic
Test Items Mark of_ question Mean|S. D.
guestions
15 Short Binary
Quiz 1 5 answer [numbers| 3.19 (1.36
guestions
10 Short Logic
Quiz 2 5 answer | gates |3.82(1.05
questions
10 Multiple- | CPU
Quiz 3 5 choice 4.2110.82
questions
Overall 3.74 (0.79
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The study analyzed relationships between the students’
performance and their behaviors. Spearman rank-order
correlation coefficients for the mean mark and the individual
types of behavior were calculated and summarized in Table
5. Positive correlations were reported between individual
types of behavior with the mean mark of the online quizzes.

The students’ overall performance of the online quizzes was
classified into two homogenous groups using k-mean
clustering. Twenty-five students scored higher marks in the
quizzes were assigned to Cluster 1. This cluster obtained a
minimum score of 3.58 and the maximum score of 4.89 with
the cluster centroid of 4.23. On the other hand, 14 students
who scored lower mean mark in the online quizzes were
assigned to Cluster 2. The marks range from 2.07 to 3.28,
with the cluster centroid of 2.85. Table 5 summarized the
clustering results. The Mann-Whitney U test confirmed that
the marks of the two clusters are significantly different.

Table 5: Clusters derived using K-mean clustering

Cluster Num. of Minimum Maximum CIuste_r
students marks marks centroid

1 25 3.58 4.89 4.23

2 14 2.07 3.28 2.85

The two clusters were used for further analysis to see the
differences in students” behaviors based on their
performance in the online quizzes using a series of Mann-
Whitney U tests. The test results suggested that students who
scored higher marks in the online quizzes rated themselves
as having more access to digital references. Further, the
students who scored higher marks prepared for earlier for the
online quizzes as compared to the students scored lower
marks. Table 7 summarizes the statistical values for the
analysis. There is no difference between students who scored
higher marks and lower marks in terms of their behavior of
accessing the printed material and discussing with peers
while taking the online quizzes.
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Table 6: Spearman rank-order correlation coefficients

. Access to printed Access to digital Peer Test preparation
Spearman’s rho ) . -
references references discussion practices
Correlation 0.339* 0.500** 0.323* 0.464%*
Coefficient
Sig. (2-tailed) 0.035 0.001 0.045 0.003
N 39 39 39 39

*. Correlation is significant at the 0.05 level (2-tailed) **. Correlation is significant at the 0.01 level (2-tailed).

Table 7: Students’ quiz taking behaviors between higher and lower marks

Students SCO”EO' Higher Mark Students Scored Lower Mark (n=14)
Types of (n=25) .-
. Statistics Values

Behavior Mean | S.D Mean Sum of Mean | SD Mean Sum of

" | Rank Rank " | Rank Rank
Accesstoprinted | 576 | 0703 | 2202 | 55050 | 3143 | 1.151 | 1639 | 22950 | U=124.5 p=0.127
references
Accesstodigital | 568 | 0610 | 2368 | 59200 | 3.036 | 0.692 | 13.43 | 188.00 | U =83 p=0.005
references
Peer discussion | 3.32 | 1.108 | 21.74 | 54350 | 2.86 | 1.167 | 16.89 | 236.50 | U=1315, p=0.184
gf;cttfgeefara“on 392 | 0954 | 2434 | 60850 | 2.86 |3.036 | 12.25 | 17150 | U=66.5, p=0.001

4.3 Discussions

This section revisits the hypotheses and the results obtained
from the analysis. For H1 — The students’ online quiz taking
behavior has a relationship with their performance. This
behavior is characterized by access to printed references,
access to digital references, peer discussion, and test
preparation practices. Students who frequently access to
printed references, access to digital references, have peer
discussion and prepare or do revision before taking the
quizzes obtained higher marks for the online quizzes
compared to the students who never or seldom do so. The
hypothesis is accepted based on the Spearman Rank Order
correlation coefficients presented in Table 5. For H2 -
Students who scored higher marks have different online quiz
taking behavior than the students who scored lower marks.
This hypothesis is accepted specifically for accessing digital
references and test preparation practices. Students who have
higher scores or marks for the online quizzes have different
online quiz taking behaviors as compared to the students
who obtained lower marks. In simpler words, students who
obtained higher marks in the online quizzes tend to refer to
digital references (i.e., softcopy of the lecture notes, and
search from the Internet) more frequently than the students
who obtained lower marks. The hypothesis is accepted based
on the Mann-Whitney U test presented in Table 7. The
findings of the study could be useful for students who
involve in unsupervised online quizzes. Preparation and
revision before the quizzes are essential, although there are
resources available to refer to while taking the unsupervised
online quizzes. The early preparation equipped the students
with the knowledge needed for answering the online quiz. As
the time given to answer the quizzes is limited; it is crucial to
understand the knowledge in depth and know the exact
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location of the content in the softcopy of the lecture notes or
book to confirm the answer. On the other hand, peer
discussion while taking the quizzes might not help in
increasing the marks for the quizzes.

5. CONCLUSION

The findings of this study suggested that the students’ online
quiz taking behavior has a relationship with their
performance, and students who scored higher marks have
different online quiz taking behavior than the students who
scored lower marks. Although the study has limitations in
terms of the small sample size and specific knowledge for
Computer Organization, the findings provide empirical
evidence of students’ online quiz taking behavior and its
relationships with their performance. More studies with
larger sample sizes are needed and cover more domains of
knowledge.
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