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Abstract—This study investigated the impact of quiz mode on university 
students’ academic achievement in an online ESOL theory course as well as 
their perceptions of the gamified e-quiz mode. Forty-two students at a women’s 
university in Seoul participated in the study for 12 weeks. Utilizing a crossover 
design (AB/BA), this study compared the academic achievements of Group A 
(n=22) and Group B (n=20) after experiencing both gamified and conventional 
e-quiz interventions. Group A was treated with gamified e-quizzes for an initial 
three weeks, had a three-week break, and was then provided with conventional 
e-quizzes for three weeks. Group B received the same treatments in reverse 
order: taking the conventional e-quizzes first, having a washout break, and then 
taking gamified e-quizzes. Three tests—one pre-test and two post-tests—were 
developed and used to measure the participants’ academic achievement. Two 
parallel survey forms were used after each intervention to measure the students’ 
perceptions. The data analyses of the test results indicated that the students’ aca-
demic achievements after the gamified e-quizzes were not significantly different 
from those after the conventional e-quizzes. In addition, the survey data illus-
trated, except for some data sets indicating more favorable perceptions toward 
gamified e-quizzes, that the participants of both groups viewed the two modes 
of quizzes mostly positively. Moreover, more participants in both groups chose 
gamified e-quizzes over conventional ones, describing the gamified e-quizzes as 
enjoyable, motivating, and low-anxious experiences.

Keywords—gamification, gamified e-quiz, learning achievement,  
class engagement, crossover design

1 Introduction

Educators have been in pursuit of an engaging online learning environment that 
keeps the attention of digital natives, and gamification has been recognized for its 
potential to hold the learners’ engagement with enjoyable, motivating, and produc-
tive learning environments. Thus, gamification has been a budding topic in the field 
of education for the last decade and has bloomed along with the many online course 
offerings provided during the pandemic.
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Previous gamification studies have discussed several issues, including motivation, 
attitudes, satisfaction, and learning achievement [1, 2, 3, 4, 5]. Gamification has been 
widely adopted in diverse areas such as mathematics, medical science, business, 
engineering, and language education [6, 7, 8, 9, 10].

Despite the recent popularity, gamification studies on learning achievement in 
courses on theories of second language learning are limited in number, and correspond-
ing empirical data are in need. Given that, this study was designed to address these 
needs in two aspects.

First, this study examined the impact of quiz mode on learning achievement by 
comparing the interventions of gamified and conventional e-quizzes. As an empirical 
study conducted on students majoring in English at a Korean university, this study 
aimed to compare the impact of gamified and conventional e-quizzes on the students’ 
academic achievement in a course on theories of second language learning.

Second, the study employed a crossover model so that all the participants could 
experience both experimental and control groups in balance. Specifically, this study 
employed the AB/BA model, allowing the two groups to be both the experimental 
and control groups, to experience both gamified e-quizzes and conventional e-quizzes 
for their learning achievement and class engagement. Since each group worked as its 
control case, the model could reduce inter-subject variability from the comparison 
between groups, and the effect of covariates could also be decreased. By employing the 
crossover design, this study was expected to have more power and statistical efficacy 
and obtain more reliable data from the participants exposed to both quizzes in balance.

Accordingly, this paper aims to answer the following research questions:

1. Do the students’ learning achievements differ between the gamified and conventional 
e-quiz groups?

2. Is there a difference in the students’ perceptions toward gamified e-quizzes and 
conventional e-quizzes for their class engagement?

3. After experiencing both gamified and conventional e-quizzes, which one do the 
students prefer?

2 Literature review

Gamification has been defined by many research studies [11, 12, 13]. A widely  
accepted definition is “the use of game design elements in non-game contexts” 
([13], p. 10). As the word “game” suggests, gamification has often been perceived 
to “create enjoyable, fun, and motivating learning experiences for learners” 
([14], p. 936) and has been applied in both digital and non-digital environments [15]. 
In particular, digital gamification has been a rising research topic in the studies of 
technology-enhanced learning with its potential to achieve positive learning outcomes 
through enjoyable online learning processes [15].

Thus, gamification has been implemented in various fields, such as nursing, medical 
science, information technology, and education, to serve educational needs. The appli-
cation of this nascent approach in each area has been investigated in several aspects, 
including students’ learning motivation [16], self-regulated learning [17], cooperative 
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learning [18], and class engagement [19]. Much gamification research has been released 
on student motivation [1, 20, 21] and class engagement [3, 19, 22]. Yet, relatively little 
research has examined the relationship between learning outcomes and gamification [23].

The relative scarcity of gamification studies displaying its impact on learning 
outcomes seems partly related to the difficulty in directly measuring learning achieve-
ment. As one of the few studies examining the relationship between gamification and 
learning achievement, Li et al. [24] explored the impact of a gamified e-quiz system 
called Reading Battle on students’ reading experiences. Reading Battle was a gami-
fied e-quiz bank created to improve primary students’ reading skills. The data analyses 
indicated the gamified e-quiz experience helped the students to develop reading habits 
and motivation. Most students reflected that gamification was helpful for them to form 
their reading habits by increasing reading frequency and motivation and widening the 
book selection range. The study was a good case in point, illustrating how gamification 
could facilitate primary students’ reading motivation and autonomous reading practices. 
Although the researchers did not directly measure the students’ reading performances, 
they noted that gamification has the potential to increase learning achievement after 
examining the students’ self-reports about the gamified e-quiz after the intervention in 
their study.

Unlike the previous study [24], Palaniappan et al. [25] chose to measure the learn-
ing outcomes for their gamification study directly. By employing a single group of 29 
university students, the researchers measured the students’ subject knowledge of pro-
gramming language by administering pre-and post-tests to investigate the impact of 
a 4-week gamification intervention. The researchers found that the students’ academic 
performances improved significantly after the gamification intervention. The research-
ers also used a questionnaire to assess the students’ self-directed learning before and 
after the gamification, and they found a meaningful positive change after the interven-
tion. The researchers illustrated that the learners could control and pursue their learning 
through gamification activities.

The study [25] is a good example, detailing how gamified e-quizzes and assessments 
can be implemented in a university course and what students can expect after the activ-
ities. The study’s sample size was relatively small, with 29 students, and the research 
design was simple, using a single group pre-and post-test design. Since the single-group 
performance measurement was conducted before and after the intervention, the group 
served as its own control group, allowing the study to be replicable and economical.

With a more rigorous research design, Ahmed et al. [26] examined the effects of 
gamification on Iranian EFL learners’ idiomatic knowledge. Using an experimen-
tal design, the researchers found that gamification helped the learners improve their 
idiomatic knowledge. The researchers noted that the strengths of gamification, includ-
ing enjoyable learning, prompt feedback, and lowered anxiety, were the reasons for the 
students’ positive perceptions [26].

The study [26] is judged to have good internal validity since it employed random-
ization for the two-group assignment. Due to the random assignment, the researchers 
could observe how the two groups’ idiomatic knowledge changed from the pre-test 
to the post-test, attributing the difference observed in the post-test not to the possible 
difference between the two groups before the experiment but to the gamification 
intervention.
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In another recent study [23] into experimental gamification, the researchers were 
interested in the impact of gamification on the timed English writing performances 
of 76 EFL university students. For the study, two groups were asked to complete a 
35-minute writing composition task every week for five weeks. To examine whether 
the gamified group showed noticeable improvement in their timed English writing, the 
researchers employed a mixed-method approach combining quantitative and qualitative 
data. The quantitative analyses indicated that the gamified group in week five outper-
formed their performance in week one in all four aspects of fluency, accuracy, syntax, 
and morphology. Unlike the noticeable improvement observed in the gamified group, 
the control group displayed a slight improvement in week five from week one.

Their digital data gathered from the platform (i.e., learning times, task point 
completion, homework completion, and participation in the discussion) also indicated 
that the gamified group’s participation exceeded that of the control group, suggesting 
that gamification played a part in the learners’ class engagement. The researchers’ 
analyses also revealed that the students’ writing performance peaked in week three 
when the gamification reward reached the highest level. Through detailed descriptions, 
the researchers claimed that the gamification impact on students’ learning motivation 
decreased after reaching its peak. Based on the findings, the researchers confirmed [27], 
suggesting that the beneficial impact of gamification is likely to be short-term, often 
labeled as a “novelty effect.” As seen in the study, as the novelty effect decreased over 
time, the learning motivation was also expected to be reduced.

Thus, the study [23] seems to be meaningful in that it examined the impact of 
gamification on students’ timed writing performances, which had not been discussed 
previously. However, as the researchers’ mentioned their study’s weakness, as gamifi-
cation elements included points, rankings, badges, and grades, it is difficult to identify 
which factors influenced the writing performances. Moreover, since the basic prem-
ise of gamification is to provide students with an enjoyable learning environment, 
removing the grade from the elements seems more appropriate.

 In summary, a few studies have provided valuable insight into the use of gamification. 
Unlike earlier studies on the subject, often with small scales and single groups, recent 
studies have used a more rigorous design, employing a control group, random assign-
ment, and a mixed-method approach. Still, more systematic studies on gamification 
are in need. In particular, there is a lack of empirical research comparing the efficacy 
of gamified and conventional e-quizzes on academic achievement. This comparison 
is in demand because the typical pre-test/post-test control group design with gamified 
quiz treatment often makes it difficult to determine if the result is due to the gamifi-
cation intervention or simply due to the quiz treatment. Thus, as a small step toward 
rigorous gamification research, this study did not rely on the typical experimental 
design (e.g., [23, 28]) but utilized a crossover design so the participants could work as 
their own control. Therefore, this study was designed to examine students’ academic 
achievements and perceptions after using gamified e-quizzes and conventional online 
quizzes as a crossover gamification experiment.
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3 Methodology

3.1 Research design

This study employed a pre-test/post-test experimental crossover design. A crossover 
study, also known as a crossover trial, usually uses the AB/BA model [29]. In the 
model, one treatment group of a crossover study is provided with treatment A followed 
by treatment B. In contrast, the other group is provided with treatment B followed by 
treatment A for the so-called “balance” between the two groups [29]. The crossover 
study is efficient because the participants’ responses to treatment A are contrasted with 
the reactions to treatment B, removing the participant variation [29, 30]. Thus, using the 
AB/BA model, two types of e-quizzes were applied to assess the educational effects on 
the university students taking an online ESOL theory course in this study.

3.2 Participants and setting

The participants were employed from one of the researcher’s courses in the English 
Department in the fall semester of 2021 at a women’s university in Seoul, Korea. As 
one of the ESOL theory courses offered by the department, the course is designed to 
provide first-year students majoring in English with information about research findings 
on teaching English and theoretical views on second language acquisition. The course 
is designed with two 75-minute sessions per week over a 15-week semester, and this 
study was started from week 4, allowing this project a 12-week study.

For the two 75-minute sessions, the researcher/instructor uploaded two 60-minute 
video lessons for the students to view weekly, followed by two 10-minute quizzes and 
two 5-minute Q&A activities. Of the two 75-minute sessions, however, 15 minutes of 
one session was spent synchronously with half of the participants for live gamification, 
and 15 minutes of the other session was used on the rest half students for synchro-
nous conventional e-quiz activities. Out of 50 registered students, 44 volunteered for 
the study and were randomly assigned to two groups. However, two students dropped 
out after the random assignment, so 42 students participated in this study and were 
divided into Group A (n=22) and Group B (n=20). Students in both groups experienced 
both gamified and conventional e-quiz interventions and responded to Surveys I and II. 
All the participants were females in their twenties, and their majors were English. All 
human subject research approvals were obtained from the university’s institutional 
review board (Protocol Number DDWU2103-01).

3.3 Instruments

Quizzes and feedback. For the gamified and conventional e-quiz interventions, 
twelve e-quizzes were constructed to assist students in checking their general under-
standing and comprehension of critical concepts covered in the class video lessons 
based on the textbook, How Languages are Learned [31]. Specifically, each quiz was 
designed to assess a student’s comprehension of each session. Therefore, each stu-
dent took two quizzes per week, meaning six quizzes for each 3-week intervention 
and a total of twelve for the current research design with two 3-week interventions. 
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Each quiz was composed of 10 multiple-choice and true/false items to be solved within 
10 minutes, allowing one minute per item.

Conventional e-quizzes were implemented using the school’s LMS platform and 
used the same quiz questions as the gamified e-quizzes. Gamified e-quizzes were 
created using the Quizizz platform (https://quizizz.com/), which is widely employed 
for motivating students through gamification [32]. The platform is known for various 
gamified elements, including avatars, leaderboards, memes, music, themes, and time 
constraints for gamifying learning activities [22]. The gamified e-quizzes allowed 
the students to assess their understanding of the content within a game-like environ-
ment, enjoy live gamification by competing with their classmates, and receive prompt 
feedback depending on their answers (see Figure 1).

Fig. 1. Gamified e-quiz samples

Each question in both the gamified and conventional platforms had the same written 
feedback with an answer or a content summary. In addition to the written feedback, 
video clips of the researcher explaining each quiz item were also provided for the two 
groups. The feedback video clips were primarily the researcher/instructor’s explana-
tions of the correct answers to the items. Lastly, the Naver Café (https://section.cafe.
naver.com/ca-fe/) messaging system was available around the clock for effective Q&A 
with the students. This system provided instant alerts to the instructor.
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Test instruments. Three online test instruments (Pre-test I and Post-tests I and II) 
were developed for the study. Pre-test I was used twice for measuring the difference 
between the two groups before the first intervention and retesting the difference before 
the second intervention. Thus, it needed to be short and compact to retain the students’ 
interest and participation in the study rather than risk having them quit in the middle. 
Pre-test I was developed with 20 true/false items, each worth two points, based on the 
content covered in the students’ coursebook. The 20 items required students to apply 
and synthesize ESOL theories without relying on simple factual recalls [33, 34] from the 
course content or direct connections to Post-tests I and II. The test items were revised 
through the analyses of two English testing experts for content validity. The modified 
items were piloted with five students comparable to the participants, and the calculated 
value (r=0.81) using the KR-21 formula was judged to be reliable enough to be used.

Post-tests I and II (midterm and final examinations) were used to measure academic 
achievement after the first and second interventions. Each post-test consisted of 10 
multiple-choice and 10 true-false items, each worth two points for a total score of 40. 
As the analyses focused on comparing the two groups’ performances on the two post-
tests, using identical parameters for both pre-and post-tests was unnecessary. As a mid-
term and a final exam, each post-test included items to measure various concepts and 
theories covered in the course textbook as assigned in the syllabus. Since the test items 
on the midterm and final exams were to be reflected in the students’ grades, pilot tests 
were impossible. In place of pilot tests, the test item statistics from a pool of previous 
achievement test questions were used to adjust item difficulty. For the content valid-
ity of the tests, the two English testing experts reviewed them, and the items were 
revised based on the review. Both Post-test I (KR-20 coefficient r=0.54) and Post-test II 
(KR-20 coefficient r=0.66) were marginally reliable. Cronbach’s alpha value of 0.7 or 
above has been widely reported to be reliable. However, the alpha value of around 0.5 
has also been used as a satisfactory reliability value in much research [35]. The reason 
is that an instrument such as an achievement or diagnostic test measuring conceptual 
knowledge with loosely coherent constructs cannot render high reliability [36]. A low 
Cronbach’s alpha or KR-20 would be reasonable in many studies [37, 38, 39]. And a 
high-reliability value cannot guarantee the reliability of the test, but often it merely 
means there are redundant test items to be deleted [38]. Nonetheless, the reliability 
values of the instruments are marginal or at least modest. Thus, the interpretation drawn 
from the test data must be cautiously made.

Survey. Two parallel survey forms were designed with 18 Likert scale items and 
7 open-ended questions. The 18 Likert scale items were adapted from [22], initially 
developed by [40]. The initial survey form consisted of 22 items on a seven-point Likert 
scale based on four cognitive, behavioral, emotional, and agentic engagement domains 
[40]. The scale was partly revised and used in [22] for their gamification study. The 
researchers [22] changed the original scale into 24 items on a five-point Likert scale 
measuring the exact four domains as [40]. Of the 24 items, except for six in the agentic 
domain, 18 were used with minimal revision for this study. The agentic domain was 
excluded since it was judged to be deviant from the rest of the items [41].

For the open-ended questions, two interview questions (#21 and 22) were used with 
minimal revision from [22], which were also adapted initially from [40]. Two ques-
tions were added, asking about the strengths and weaknesses of each quiz intervention. 
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Three additional questions were included in Survey II that asked the participants to 
compare the two quiz interventions after experiencing each.

For the scale’s internal consistency, Cronbach’s alpha value was tallied. The survey 
was reliable enough to be used since the calculated value was 0.92.

3.4 Procedure

This research project was conducted on an online ESOL theory course for 12 weeks 
(see Figure 2).

Fig. 2. Intervention procedure
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At the initial stage, the participants were randomly assigned to either Group A or B. 
During the first session of week one, the students in both groups were introduced to the 
current project and evaluation criteria. Notably, the students were reminded that their 
scores from gamified and conventional e-quizzes would not be reflected in their grades 
but would be used only for their own learning. They were allowed to use any materials, 
including lecture notes and other quiz questions, to solve the two quiz modes. In the 
second session of week one, Pre-test I was administered online to the two groups for 
fifteen minutes. After the pre-test, the two groups of students were provided identical 
class content in the form of two 60-minute video lessons, each followed by an e-quiz 
designed to be a 10-minute self-assessment learning activity. Over three weeks, students 
in Group A completed six gamified e-quizzes, while students in Group B completed six 
conventional e-quizzes. At the end of the first intervention for each group, the respec-
tive surveys for the two modes and Post-test I (midterm examination) were provided, 
followed by a three-week break for washing out the previous intervention.

After the washout period, following [42] suggestion for additional baseline mea-
surement to reduce the effect of random variation, Pre-test I was administered again in 
week eight at the beginning of the second intervention. Then, the two quiz modes were 
switched between the two groups. For the next three weeks, Group A was offered six 
conventional e-quizzes, and Group B was given six gamified e-quizzes. At the end of 
the second intervention, the respective surveys for the two modes and Post-test II (final 
examination) were implemented.

3.5 Data analyses

For analyzing the quantitative data, SPSS version 26 was used. Since this study had 
a small sample size, analyzing the data distribution was essential for choosing an appro-
priate statistical method. To that end, a Shapiro-Wilk test was performed, and the test 
result showed that some of the two groups’ test results were not normally distributed. 
The data from Group A’s Pre-test I (W(22)=0.84, p=.002) and Post-test I (W(22)=0.86, 
p=.005) departed significantly from normality.

In addition, the carryover effect from the crossover design was expected to be 
minimal for a few reasons. First, this study is not a medical study involving an acutely 
curable disease that can be cured after the first intervention. Additionally, the three-
week washout period was included after the first intervention. Moreover, Pre-test I 
was reused to ensure no carryover effect following the washout period. Under the cir-
cumstances, for analyzing the non-parametric quantitative data of this study, analyses 
comparing the difference within and between the groups were conducted using the 
Wilcoxon signed-rank test and Mann-Whitney U test.

The Mann-Whitney U test was utilized for the Likert scale data to compare the data 
between the groups. The paired Wilcoxon signed-rank test was conducted to analyze 
within-group data. For all the statistical tests, including the Wilcoxon signed-rank test 
and the Mann-Whitney U test, p < 0.05 was deemed statistically significant. The quali-
tative data from the open-ended questions were analyzed using Microsoft Excel. Some 
responses in Korean were translated into English and quoted, and several answers in 
English were directly cited.
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4 Results

4.1 The impact of test mode on learning achievement

The first research question asked if there was a difference in the students’ learning 
achievements between the gamified and conventional e-quiz modes. The quantitative 
analyses showed that the learning achievements of the two groups did not display a 
significant difference between the two modes.

The descriptive statistics of the two groups’ test performances from both pre-tests 
and post-tests are shown in Table 1. Both groups displayed means and medians of 
around 20 out of 40 on Pre-test I, Pre-test I Retest, and Post-test II.

Table 1. Descriptive data of the two groups over two interventions

First Intervention Second Intervention

Pre-Test I Post-Test I Pre-Test I Retest Post-Test II

Median (IQR)/
Mean (SD)

Median (IQR)/
Mean (SD)

Median (IQR)/
Mean (SD)

Median (IQR)/
Mean (SD)

Group A (n=22)
Sequence GC

22.00 (3.00)
20.45 (5.24)

32.00 (5.00)
31.36 (4.64)

21.00 (6.00)
20.82 (5.75)

24.00 (11.00)
22.82 (6.97)

Group B (n=20)
Sequence CG

21.00 (7.00)
22.20 (4.20)

34.00 (6.00)
32.70 (4.17)

21.00 (8.00)
21.50 (4.25)

24.00 (13.00)
24.60 (6.19)

First, to observe the impact of the e-quiz mode, the two groups’ homogeneous 
achievements on the two pre-tests and the possibility of crossover effect were 
examined. The Mann-Whitney U test between the groups’ scores on Pre-test I indicated 
the two groups did not display significant differences, U (N Group A=22, N Group 
B=20)=202.00, z= –0.460, p=0.645 (p>0.05). In addition, the two groups displayed insig-
nificant results on their Pre-test I Retest, U (N Group A=22, N Group B=20)=212.50, 
z= –0.191, p=0.849 > 0.05. Thus, the Mann-Whitney U test results suggest that the 
two groups are homogeneous regarding the two pre-tests. The Wilcoxon signed-rank 
test result on the two pre-tests indicated no crossover effect from the first intervention. 
Specifically, there was no significant difference between the Pre-test I (Mdn=22.00) and 
the Pre-test I Retest (Mdn=21.00) of Group A, z= –0.29, p=0.977 > 0.05, r= –0.004; the 
Pre-test I (Mdn=21.00) and the Pre-test I Retest (Mdn=21.00) of Group B, z= –0.714, 
p=0.475 > 0.05, r= –0.113, indicating no crossover effect.

Second, the Wilcoxon signed-rank test was carried out to examine each group’s 
within-group variance on the two post-tests (see Table 2). The Wilcoxon signed-
rank test result of Group A’s scores between Post-test I (Mdn=32.00) and Post-test II 
(Mdn=24.00), z= –3.669, p=0.000 < 0.05, r= –0.553 indicated a statistically significant 
difference between the two post-tests. A similar result was observed in Group B. The 
Wilcoxon signed-rank test of Group B’s scores on Post-test I (Mdn=34.00) and Post-
test II (Mdn=24.00), z= –3.582, p=0.000 < 0.05, r= –0.566, also displayed a significant 
variance between the two post-tests. As shown in Table 2, each group displayed similar 
within-group variance on the two post-tests, with significantly higher medians on Post-
test I than Post-test II.
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Table 2. Within group variance between post-tests I and II

Group
Median (IQR)

z-Value p-Value
Post-Test I Post-Test II

A (n=22) (GC) 32.00 (5.00) 24.00 (11.00) –3.669 0.000*

B (n=20) (CG) 34.00 (6.00) 24.00 (13.00) –3.582 0.000*

Note: *p < 0.05/G: Gamified e-quiz/C: Conventional e-quiz.

The Mann-Whitney U test was performed to examine any differences between the 
two groups on the two post-tests (see Table 3). According to the Mann-Whitney U 
test between the groups, the two groups did not display significant differences on both 
Post-tests I and II. With both tests, the smallest p-value was observed on Post-test I, U 
(N Group A=22, N Group B=20)=183.50, z= –0.932, p=0.351 (p>0.05). In addition, the two 
groups displayed similar results on Post-test II, U (N Group A=22, N Group B=20)=192.00, 
z= –0.715, p=0.475>0.05. Thus, the Mann-Whitney U test results of the two groups 
suggested that the two groups were homogeneous regarding the two post-tests.

Table 3. The Mann-Whitney U test between the two groups

Test
Mean Rank

U z p-Value
Group A (n=22) Group B (n=20)

Post-test I 19.84 (G) 23.33 (C) 183.50 –0.932 0.351

Post-test II 20.23 (C) 22.90 (G) 192.00 –0.715 0.475

Note: *p < 0.05/G: Gamified e-quiz/C: Conventional e-quiz.

In sum, despite the Wilcoxon signed-rank test of each group displaying the 
students’ significantly higher scores on Post-test I than Post-test II, according to the 
Mann-Whitney U test, the two groups did not demonstrate differences on Post-test I. 
Thus, the results showed that both groups performed equally well on Post-test I, confirm-
ing [28], suggesting the test impact had a more significant influence than the quiz mode.

Unlike the two groups’ high scores on Post-test I, their scores on Post-test II were 
not as high. This result can be seen as confirming [23] and [28], indicating the novelty 
effect, a short-term impact of a new treatment that wanes away over time. Just as the 
test impact peaked in the third week of the experiment [23], after three weeks of the first 
intervention in the current study, the scores on Post-test II of both groups decreased. 
This difference between the two post-test scores might be interpreted as the test impact 
in both groups straying over time, as observed in the previous studies.

Nevertheless, the interpretation has to be made with caution. The two post-tests were 
designed to be parallel; however, since one was a midterm examination and the other 
was a final examination covering different academic contents, they were not identical. 
Thus, the current study’s data are insufficient to confirm the novelty effect. In under-
standing the contexts, it seems appropriate to summarize that the quantitative analy-
ses illustrated that the academic achievements of the two groups with gamified and 
conventional e-quizzes were not statistically different.
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4.2 Student perceptions of gamified e-quizzes and conventional e-quizzes

The second research question inquired if there was a difference in the students’ 
perceptions toward gamified e-quizzes and conventional e-quizzes for their class 
engagement. Except for only a few items, the quantitative data analyses did not show 
statistically significant differences in between-group variance and within-group vari-
ance. The students in both groups had mixed perspectives, with positive and neutral 
attitudes toward each quiz (see Figure 3).

Fig. 3. Students’ perceptions of each quiz mode for class engagement

The Mann-Whitney U test results rendered no statistically significant difference 
between the two groups except for the data related to the four items of the first interven-
tion. To the four items (#1, 9, 15, & 17), Group A’s responses to the gamified e-quizzes 
were more favorable than Group B’s responses to the conventional e-quizzes with 
statistically significant differences (p<.05). However, the two groups did not render 
statistically meaningful results to the same items related to the second intervention 
(p>0.05). The data from the two groups were judged to be homogenous with the rest 
of the items. Students in both groups answered positively to 10 out of the 18 Likert 
scale items (#1, 2, 5, 6, 7, 10, 12, 14, 15, & 16) for both interventions. To the other 
eight, the two groups displayed neutral responses to item 11 for both interventions and 
responded with mixed reactions with neutral and positive answers to the other seven 
(#3, 4, 8, 9, 13, 17 & 18).

Regarding the within-group variance, according to the Wilcoxon signed-rank test 
results, the students in both groups did not display significant differences between 
the two interventions except for four cases. The data from the four (Group A’s #9 & 
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Group B’s #1, 2, & 17) revealed that the students in both groups provided more favor-
able responses to gamified e-quizzes with statistical significance.

The quantitative analyses of the Likert scale data suggested that the students in both 
groups perceived the two types of quizzes as mostly useful for their class engagement. 
The two data sets were similar except for a few cases with statistical significance from 
the Mann-Whitney U test and the Wilcoxon signed-rank test. The statistically signif-
icant results from both the Mann-Whitney U test (#1, 9, 15, & 17 in the first inter-
vention) and the Wilcoxon signed-rank test (Group A’s #9 & Group B’s #1, 2, & 17) 
demonstrated that the students in both groups provided more favorable responses to 
gamified e-quizzes.

4.3 Students’ preference after both interventions

After studying with both gamified and conventional e-quizzes, which quiz mode 
did the students prefer? The students responded to this question, as shown in Figure 4.

Fig. 4. Students’ Preference after both gamified and conventional e-quizzes

The students in both groups indicated that they favored gamified e-quizzes over 
conventional e-quizzes. Paper-based quizzes were the least preferred. Twelve students 
(54.55%) from Group A (n=22) and ten students (50.00%) from Group B (n=20) chose 
gamified e-quizzes. Eight students (36.36%) from Group A and the same number of 
students (40.00%) from Group B chose conventional e-quizzes. Two students from 
each group indicated they still preferred paper-based quizzes to conventional online 
and gamified e-quizzes as they preferred writing or reading on paper.

As for their choosing either gamified or conventional e-quizzes, the students 
explained their selections with the following reasons (Figure 5).
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Fig. 5. Students’ reasons for their preferences

In citing reasons for their preference for the gamified e-quizzes, most students chose 
the enjoyable activity, motivation, and low anxiety as their top three reasons. Among 
them, the enjoyable learning experience was the most prominent strength of gamified 
e-quizzes, and this was reinforced in the data collected from Item #25. To the ques-
tion asking which form of the quizzes was more enjoyable, many students--Group 
A (86.36%) and Group B (80%)--chose the gamified e-quiz. The students from both 
groups elaborated on the enjoyable aspects of gamification:

A_ref.#21: Gamified e-quiz was more enjoyable because I felt the activity was a fun 
game rather than learning. It was just like a fun game.

A_ref.#4: It was more enjoyable because it increased the interest in learning, going 
beyond stereotypical learning and testing.

B_ref.#2: Gamified e-quiz because it makes studying more interesting.
B_ref.#14: Gamified e-quiz. It’s more interesting.
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The second most frequently mentioned reason was motivation:

A_ref.#7: A quiz in a game—adding points and solving problems—was more 
motivating.

B_ref.#19: It didn’t make me feel pressured but encouraged me as a facilitator to 
keep going!

In addition to these two reasons, the gamified e-quiz mode was chosen because it 
allowed the students to feel less anxious compared to the conventional e-quiz mode:

B_ref.#9: The atmosphere of gamified e-quiz was more comfortable than the conven-
tional one, so it was better for engagement.

A_ref.#10: It’s studying but not in a typical study format. So I felt less stressed before 
starting.

B_ref.#10: I felt less pressure during the gamified e-quiz activities.
B_ref.#20: The former (gamified e-quiz) was more fun because I could play the game 

without feeling burdened.

Many students perceived the gamified e-quizzes as enjoyable, less anxious expe-
riences, and motivating. However, some students in both groups still preferred the 
conventional e-quizzes for different reasons. In indicating a preference for the con-
ventional e-quizzes, the dominant three reasons were convenience, familiarity, and test 
preparation. Specifically, the students chose the conventional e-quiz mode because they 
perceived accessing the quiz to be more convenient:

B_ref.#4: The conventional e-quiz was more convenient as I could access it through 
the university platform.

B_ref.#5: The conventional e-quiz. It was easily accessible.

Convenient access to the quizzes was the most frequently mentioned reason, and this 
was related to their familiarity with the platform:

B_ref.#16: I chose the conventional e-quiz. I’m not sure if this is because I prefer 
simple things, but the conventional e-quiz was easy to take and familiar to me.

A_ref.#22: I was more used to this form (the conventional e-quiz).

The familiarity with this quiz mode was partly related to the class platform pro-
vided by the university. Since most students used the university’s platform daily during 
the pandemic, they were already familiar with conventional online quizzes. Moreover, 
most of them took summative tests in their classes utilizing the platform, and the stu-
dents in this study addressed the point:

B_ref.#3: The conventional e-quiz uses a test format that we have continuously used 
for online classes (for years). So, I felt that I should take the quizzes. … because the 
quizzes were made in the test format, I thought I should take them. I wouldn’t have taken 
the quizzes if I hadn’t prepared for the formal (midterm and final) tests.

A_ref.#14: It (The conventional e-quiz) is similar to the actual tests (midterm and 
final exams).

172 http://www.i-jet.org



Paper—The Impact of Quiz Mode on Students’ Learning Achievement: A Gamified e-Quiz Study

Overall, despite some differences, the most preferred quiz mode of the two groups 
was the gamified e-quiz. Due to the current study’s sample size and sampling method 
limitations, the data analyses cannot conclusively claim the students’ dominant 
preference for gamified e-quizzes over the other two modes. However, this crossover 
study clearly illustrated that the most favored quiz mode for each group, regardless of 
the sequence of the intervention, was the gamified e-quiz. Thus, the current data anal-
yses demonstrate that more students preferred the gamified e-quiz mode after experi-
encing both quiz modes.

5 Discussion and conclusion

This paper aimed to examine the efficiency of gamified e-quizzes on students’ aca-
demic achievement by analyzing the difference between gamified and conventional 
e-quizzes. To that end, this study answered three research questions. To the first inquiry, 
asking if there was a difference in the students’ learning achievements between the 
gamified and conventional e-quiz groups, the quantitative data analyses indicated that 
the learning achievements of the two groups were not significantly different.

The second question inquired if there was a difference in the students’ perceptions 
toward the gamified and conventional e-quizzes for their class engagement. Aside from a 
few items revealing the two groups’ more favorable attitudes toward the gamified e-quiz 
mode, the statistical analyses did not display significant differences. The participants in 
both groups had mixed perceptions with positive and neutral views toward both modes.

The last research question asked which mode of quiz the students preferred. After expe-
riencing the two types of quizzes, more students in each group selected gamified e-quiz-
zes over the conventional e-quizzes. As for their selection reasons, the students reported 
that they favored the gamified e-quiz mode because of the enjoyable and motivating expe-
riences in low-anxious environments, confirming previous gamification research [26].

Although both groups perceived gamified e-quizzes more positively than conven-
tional e-quizzes, Group B’s preference toward the gamified e-quizzes was slightly 
lower than Group A’s. This result appears to display the potential order effect because 
Group A was first exposed to the gamified e-quiz mode, and Group B was initially pro-
vided with the conventional e-quiz mode. Nonetheless, the issue of treatment order was 
dissolved since the study design used a counterbalancing technique within the frame of 
crossover design. By providing the gamified e-quiz mode in varying order, this study 
displayed that more students in each group, whether they experienced the gamified 
e-quizzes first or not, chose the gamified e-quiz mode over the conventional one.

The crossover design allowed the researcher to compare the same participants’ 
performances after the two interventions, eliminating between-participant variability 
[29, 30]. Furthermore, through the crossover design, the participant could compare and 
select their preference after experiencing both modes of quizzes.

Despite the rigorous research design, the study has a few vulnerabilities. First, the 
study is limited in its sample selection and size. The class employed in the study was 
merely one of the researcher’s classes. Only students who volunteered from a small 
number of registered students were used in the study, and two dropped out immediately 
after the random assignment. Thus, many aspects, such as the number of test items and 
the test designs, were considered to avoid losing participants.
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Furthermore, since the class was an ESOL theory course with a strictly planned 
out syllabus, the test-retest technique for the two post-tests was unable to be used. 
Thus, each group’s within-group analyses of academic achievements should be inter-
preted cautiously. More importantly, the reliabilities of the two post-tests were mar-
ginal. Several factors might have influenced the reliabilities. One of the factors is that 
each test item covered different concepts or theories, rendering little redundancy or 
repetition. And the contents measured in Post-test I might have been relatively easier 
than those in Post-test II. With all these issues, further studies are needed with more 
rigorous testing instruments administered to larger populations.

Nonetheless, through the systematic comparisons of between-group and within- 
group data, this study demonstrates that the gamified e-quiz mode can be used as the 
conventional e-quiz mode for students’ academic achievement. The data also illustrate 
that both modes were perceived as mostly useful for class engagement. Thus, it seems 
possible to judge that the current data confirm the study [28], emphasizing the testing 
impact. As the study [28] suggested, the test usage seemed more meaningful for educa-
tional purposes rather than the specific quiz mode.

The current data illustrated that gamified e-quizzes could be as useful as conven-
tional e-quizzes for students’ learning achievement. Only the gamified e-quiz mode 
was favored over the conventional e-quiz in several survey items with statistically sig-
nificant differences. Moreover, most students in each group chose the gamified e-quiz 
mode for an enjoyable learning experience. Furthermore, after experiencing both types 
of quizzes, more students from each group selected the gamified e-quiz mode over the 
conventional one. Therefore, this study is a case in point demonstrating that gamified 
e-quizzes are comparable to conventional ones with many benefits for students’ aca-
demic achievement and class engagement.
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