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@+ ABSTRACT

This study examines the effectiveness of the digital game-based learning (DGBL) tool Quizlet
in improving EFL students’ learning performance, investigate its impact on learning motivation, and
determines how students’ motivation influences their learning outcomes while using Quizlet
games. A quasi-experimental design was conducted in a Chinese higher vocational college with
a sample of 67 from a population of 3,500. Throughout the 12-week experiment, the treatment
group (n = 34) engaged with games on Quizlet, while the control group (n = 33) was taught
using conventional methods. Quantitative data were gathered via a performance test and a
5-point Likert questionnaire measuring learning motivation. Following the use of Quizlet, the
results of the independent samples t-test of the learning performance revealed significant
differences in students’ total scores and other skills measured (p < .05), except for listening
(p = .226), following the use of Quizlet. The treatment group also reported increased learning
motivation towards the use of Quizlet. Furthermore, this study proved the positive impact
of learning motivation on learning performance within this DGBL context, indicated by
a relatively high R? value of .504. These findings highlight the effectiveness and importance of
DGBL in EFL learning. Future research should increase sample diversity to assess generalizability,
employ a mixed approach incorporating qualitative analyses and expand beyond the focus of
the ARCS Model by integrating theories like Self-Determination Theory (SDT).

Keywords: Digital game-based learning, Quizlet, EFL Learning, Learning performance,
Learning motivation
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I. INTRODUCTION

With the ongoing scientific and technological revolution, digital technology has become an
increasingly significant driving force that is fundamentally changing and reshaping the field of
education. This evolution is exemplified by the 2024 World Digital Education Conference in
Shanghai, China, which highlighted how digital technologies are revolutionising traditional
teaching approaches. There is no denying that the application and advancement of digital
technology have opened up new possibilities for education (Xu et al., 2020, pp. 877-904).

In the realm of English as a Foreign Language (EFL) learning, a variety of digital
technologies and tools have been adopted to complement the learning environments, among
which digital games seem to be one promising option. As a form of fun and play, digital games
can powerfully engage students, and digital game-based learning (DGBL) has been identified
as an approach to putting games and learning together (Prensky, 2005, pp. 97-122). References
have indicated a growing trend of research interest in DGBL since 2000. Many studies have
confirmed that the implementation of DGBL has the potential to enhance students’ self-efficacy,
learning motivation, and learning performance (Berns et al., 2016, pp. 1-23; Chen & Lin, 2016,
pp. 171-186; Eltahir et al., 2021, pp. 3251-3278).

The current generation of college students has been described as “digital natives” - a term
popularised by Marc Prensky (2001b, pp. 1-6). These individuals have been immersed in digital
technologies since birth, interacting with countless digital devices emblematic of the modern
era. Despite the widespread ownership and frequent use of smartphones among college
students, these gadgets are commonly restrained in traditional classroom settings, where
educators deem them disruptive to academic focus (Cardenas-Moncada et al., 2020, pp. 64-78).
Moreover, the characteristics of today’s EFL students in higher vocational institutions have
posed significant challenges for EFL learning. Admittedly, their overall language proficiency
is inferior to that of university undergraduates. To worsen the situation, this group of students
lack interest and motivation in learning English as they fail to recognise the importance of
English in this highly globalised society. Therefore, they tend to be a passive audience rather
than active participants, showing reluctance to engage in class activities.

To address the problem, this research aims to determine the effectiveness of using the
DGBL tool Quizlet in improving EFL students’ learning performance, to explore the impact of
implementing Quizlet on students’ learning motivation and to identify the influence of students’
motivation when using Quizlet games on their performance in EFL learning.

II. LITERATURE REVIEW

The term DGBL, proposed and popularised by Marc Prensky in a book by the same name
Aguilera and de Roock (2022, Online), integrates serious learning with interactive entertainment to
create an engaging and enjoyable educational medium. Prensky firmly believed that DGBL would
be taken for granted as a way of learning for current and future generations (Prensky, 2001a,
pp. 1-5). Many studies examining the impact of DGBL on learning from different perspectives,
including psychology, cognition, and learning environment, have confirmed Prensky’s ideas.
Essentially, DGBL is regarded as a novel approach to learning that aims to reposition education
in a changing environment (Pivec, 2007, pp. 387-393), which can better engage learners but
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also deepen their understanding of the learning content with improved learning outcomes and
positive attitudes toward its use (Chen & Lin, 2016, pp. 171-186). Within the context of EFL,
recent studies have demonstrated that DGBL applications or tools are effective for second
language acquisition. In a scoping review study, Hung et al. (2018, pp. 89-104) systematically
analysed 50 studies from 2007 to 2016. The findings indicated that most of these studies
exhibited favourable learning outcomes, with affective or psychological improvements being
the most commonly observed outcomes, followed closely by gains in language proficiency.
The results of a quasi-experiment conducted by Kazu and Kuvvetli (2023, pp. 13541-13567)
also showed improvement in students’ test scores with the help of a DGBL tool. Motivation,
derived from the Latin “movere” (to move), represents the internal forces that activate and direct
goal-oriented behavior. Despite varying conceptualizations across disciplines, motivation is
generally understood in psychology as the process that initiates and maintains goal-directed
activities, encompassing the factors that influence both an individual’s objectives and their
persistence in pursuing them (Keller, 2010, pp. 267-295; Ryan & Deci, 2000, pp. 54-67;
Schunk et al., 2014, pp. 1-33). In learning, motivation has long been considered one of the most
complex and crucial components that determine students’ achievements (Cheng & Dornyet,
2007, pp. 153-174; Guo et al., 2015, pp. 368-384; Huang et al., 2006, pp. 243-259). Li and Pan
(2009, pp. 123-128) pointed out that motivation is a significant reason for students’ learning
performance among other influential factors. Findings of relevant research also indicated that
students’ motivation had a significantly positive impact on their learning performance and
outcomes in a DGBL setting (Chen & Tu, 2021, pp. 1-16; Lin et al., 2017, pp. 123-127).
The ARCS Model of Motivation, developed by Keller (1987, pp. 1-7), is a methodical and
systematic approach to identifying and dealing with motivational issues in instructional design
and teaching. The model represents the four major constructs for people to become and remain
motivated: Attention, Relevance, Confidence, and Satisfaction. Attention is an element of
motivation and also a prerequisite for learning. Relevance meets the personal needs or goals of
the learner to create a positive attitude. Confidence helps learners believe that they will
succeed, while satisfaction finally reinforces the accomplishments with rewards (Keller, 1987,
pp. 1-7). Over 30 years, it has become one of the most widely adopted frameworks for studying
instructional games. Researchers worldwide have incorporated it into teaching design and
assessment through questionnaires, using it to assess the effectiveness of instructional intervention
in sustaining or increasing learners’ motivation (Guo et al., 2015, pp. 368-384; Hao & Lee, 2021,
pp- 1101-1114; Huang et al., 2014, pp. 631-641).
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Based on the conceptual framework, seven hypotheses were developed to achieve the
research objectives.

Total Score
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Figure 1: Conceptual framework

Hypothesis 1: The total score of students taught with Quizlet is higher than those taught
traditionally.

Hypothesis 2: The speaking expression score of students taught with Quizlet is higher than
those taught traditionally.

Hypothesis 3: The listening comprehension score of students taught with Quizlet is higher
than those taught traditionally.

Hypothesis 4: The reading comprehension score of students taught with Quizlet is higher
than those taught traditionally.

Hypothesis 5: The vocabulary competence score of students taught with Quizlet is higher
than those taught traditionally.

Hypothesis 6: The writing expression score of students taught with Quizlet is higher than
that of those taught traditionally.

Hypothesis 7: Students’ learning motivation affects their learning performance after using
Quizlet.

III. RESEARCH METHODOLOGY

Research Design

This study employed two quantitative methods to address the research questions: a
quasi-experiment for 12 weeks and a 5-point Likert scale questionnaire. Quizlet was employed
as the digital game-based learning tool, a versatile mobile and web-based study tool which
allows users to learn through flashcards and game-based activities, including Match, Classic
Live, and Blast in its latest version. Two first-year classes were selected and assigned as
treatment (learning with Quizlet) and control (learning traditionally) groups, with prior academic
test scores confirming comparable English proficiency. After the treatment, post-test scores
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were analysed using independent samples t-tests. The questionnaire based on the ARCS Model
was answered by the treatment group to measure learning motivation through descriptive
statistics. A simple linear regression then examined the impact of learning motivation on performance.
Population and Sample

This study was conducted at a higher vocational college in Hangzhou, Zhejiang Province,
China. The population under investigation comprised all first-year non-English majors, with a
total of 3,500 students. The researchers used purposive sampling. Two freshman classes
from the Sino-American Joint Program of E-commerce, rather than individual samples,
were selected, as students were already assigned to classes by the institution. The sample size
was 67 (control group n = 33; treatment group n = 34), which met the threshold to guarantee
sufficient statistical power for the analyses. Aged from 18 to 20 years old, the participants
shared similar English learning experiences, demonstrated comparable English language
proficiency in High School English Proficiency Test and had a relatively high acceptance of
using digital technologies in learning.

Research Design (12 weeks)

Timeline Control Group (n=33) Treatmeant Group (n=34)
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Figure 2: Research design
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Figure 3: Learning plan and treatment flow

Measurement Tool

Performance tests were employed to evaluate the learning outcomes of the participants for
the initial research purpose. The post-test, functioning as the course's final examination, was
developed in accordance with the institution’s rubrics and guided by China’s Standards of
English Language Ability (CSE). The performance test assessed the following variables: total
score, speaking skill, listening comprehension, reading comprehension, vocabulary
competence, and writing skill. The total score was measured initially to determine whether the
use of Quizlet improved students’ learning performance. Further research of the remaining
variables was then conducted to ascertain which elements were most beneficial.

The second instrument was a 5-point Likert scale questionnaire which comprised two
sections. The first part aimed to collect essential demographic information, including age and
gender. The second segment focused on students’ learning motivation towards the utilisation
of Quizlet. With 16 items altogether, this part was adapted from the ARCS Model of Motivation
by John Keller (2010, pp. 267-295) and somewhat adjusted to address the second and third
research objectives. The validity was assessed by three experts based on IOC with strong
agreement. A pilot study was conducted to ensure its reliability.

IV. RESULTS
Independent Samples z-Tests

An independent samples t-test was conducted to compare learning performance outcomes
between the treatment and control groups. As shown in Table 1, the treatment group exhibited
higher mean scores and lower standard deviations across all variables, suggesting both
improved performance and greater consistency in outcomes. Statistically significant differences
favoring the treatment group were found for the total score (p =.007, d =.612), speaking expression
(p= .002, d = .737), reading comprehension (p = .041), vocabulary competence (p = .007),
and writing expression (p = .006, d = .627), with all p-values falling below the .05 threshold.
Effect sizes for the total score, speaking, and writing were medium (Cohen’s d > 0.5), whereas
reading comprehension and vocabulary competence showed smaller effects. These results led
to the support of the research hypotheses for the five aforementioned variables. Listening
comprehension proved to be the only exception, with no significant difference detected between
treatment and control groups. The p-value of .266 exceeded the predetermined .05 significance
threshold, and the effect size was small. Consequently, the hypothesis 3 was not supported,
indicating comparable performance between groups in this domain.
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Table 1 Comparison of Students' Learning Performance between Control and Treatment Groups

Variables Groups Mean t-value p-value  Effect Size SD
Total S Treat t 81.32 5.975
()(foo‘;);)re Conrol 7623 0199 >0 007 612
i T 13.01 515
SI(’;*:(I;:;lg (riejrt;rrlce)?t 12.5 848 3.014 002 737
Listeni Treatment 8.24 1.539
l(slg‘;:;lg Conral 797 1.912 027 266 153
ok commel otz awr Mo 4w
T 21. 81
N e T
sty “Commol itis  les 25 w6 e

Descriptives of the Questionnaire

The treatment group comprised 13 males and 21 females, with a mean age of between 18
and 20 years. Descriptive statistics were calculated for the four motivation constructs measured
in this study. As shown in Table 2, all constructs demonstrated high mean scores (m = 4.48 to
4.61), signifying predominantly positive motivation levels across all domains. Satisfaction
exhibited the highest mean score (m = 4.61) with the lowest standard deviation (SD = .657),
suggesting it is the most consistently positive construct with the least variation among
respondents. The overall mean score was also high (m = 4.53), indicating a high level of agreement.

Table 2 Students’ Motivation Levels Based on Questionnaire Responses

Constructs Mean SD Description
Attention 4.49 .869 Agree
Relevance 4.54 749 Strongly Agree

Confidence 4.48 730 Agree

Satisfaction 4.61 .657 Strongly Agree

Total 4.53 755 Strongly Agree

Simple Linear Regression

To examine the final hypothesis, researchers performed simple linear regression with total
scores of the performance test as the dependent variable and motivation scores (questionnaire
total means) as a covariate. The model yielded a strong statistical significance (p < .001)
and a coefficient of determination value of 0.504, explaining 50.4% of the variance
in performance - a notably strong effect in educational technology and second language
acquisition research. confirming motivation as a reliable predictor of learning performance
and leading to rejection of the null hypothesis.
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Table 3 Predictive Relationship Between Students’ Motivation and Learning Performance

Model R R? F p-value

1 710 504 32.5 <.001

V. CONCLUSION AND DISCUSSION

This study investigated the effectiveness of Quizlet as a digital game-based learning
instrument in EFL instruction. The quasi-experiment design focused on three primary aspects:
learning performance, student motivation, and the link between motivation and performance.
The independent samples t-test results indicated substantial disparities in students’ performance.
All variables, except for listening comprehension, exhibited p-values below the .05 threshold,
showing significant improvement in the treatment group. This suggests that students learning
with Quizlet outperformed those learning via conventional methods in total score, speaking
expression, reading comprehension, vocabulary competence, and writing expression. While
Quizlet appears to benefit overall performance as well as most skills of EFL learning, its impact
on listening comprehension may be relatively limited. The findings were consistent with the
majority of studies, including those by Kazu and Kuvvetli (2023, pp. 13541-13567) and Li
(2021, pp. 1-12), which also applied the DGBL approach. However, this study could not
reproduce the same positive effect of Quizlet on listening comprehension as asserted in other
related studies, like Dizon (2016, pp. 40-56) and Hwang et al. (2017, pp. 26-42). The descriptive data
of the questionnaire revealed consistently high motivation scores across all measured
constructs, particularly with the total mean surpassing 4.6 on a 5-point scale. These findings
provide compelling evidence that Quizlet positively influenced students’ learning motivation
with the EFL learning context, aligning with the conclusions of numbers of previous studies
(Berns et al., 2016, pp. 1-23; Chen & Lin, 2016, pp. 171-186; Eltahir et al., 2021, pp. 3251-3278;
Li, 2021, pp. 1-12; Tsai & Tsai, 2018, pp. 345-357). The significant variance in learning
outcomes explained by motivation (R? = .504) indicates a remarkably strong relationship
in educational contexts, where learning is typically influenced by numerous complex factors.
This finding serves to reinforce the conclusions of previous DGBL research (Chen & Tu, 2021,
pp. 1-16; Li & Pan, 2009, pp. 123-128; Lin et al., 2017, pp. 123-127), confirming that motivation
serves as a powerful predictor of performance within game-based learning environments.

The absence of a notable difference in listening comprehension, as indicated by the
non-significant p-value of .266, may be ascribed to several factors. First, the inherent characteristics
of Quizlet primarily emphasise visual and text-based interaction. Despite the inclusion of a
pronunciation option in flashcards, the design of this study focused on its gaming features
(e.g. Match Game, Blast and Classic Live), which may not directly address the complex
cognitive processes involved in listening comprehension. In contrast to vocabulary or reading,
listening comprehension requires multiple cognitive processes, including phonological awareness
and working memory, which Quizlet may not adequately replicate (Vandergrift & Baker, 2015,
pp- 390-416). Second, the duration or intensity of the intervention might have been inadequate
to promote remarkable improvements in listening, a skill that typically requires extended
exposure to authentic spoken input (Chang & Millett, 2016, pp. 349-362).
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SUGGESTION

This study is still subject to certain limitations. It employed a rather homogeneous sample
and a questionnaire with certain constraints. The study didn’t address potential cofounding
variables such as students’ prior experience with digital game-based tools, their engagement
outside of class, or teacher involvement, all of which could influence learning outcomes.
For future research investigating DGBL in EFL contexts, researchers should expand participant
diversity in size, academic backgrounds, and proficiency levels to better determine Quizlet's
effectiveness across broader populations to increase the generalizability of the findings. Additionally,
incorporating mixed-methods approaches with qualitative elements (interviews, reflective
journals) would provide deeper insights into student experiences with DGBL tools. Research
should also consider moving beyond the ARCS Model’s focus on external motivators to explore
intrinsic motivation through frameworks like Self-Determination Theory, which examines
intrinsic vs. extrinsic motivation, autonomy, competence, and relatedness as deeper drivers
of engagement.
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