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Abstract. With the development of technology, using technology as a diverse
learning channel has become a prominent trend in today's education and many
online learning systems have emerged. In recent education, game-based learning
is a common method used to support learning. Game-based learning combines
game design and educational principles to provide an interactive and entertaining
learning environment. However, traditional English course teaching methods no
longer meet students' learning needs. Therefore, this study aims to develop a
game-based English learning system, named "Happy English", which integrates
course content into interactive game tasks. First, this study designs a role-playing
game (RPG) with an immersive learning experience by incorporating tasks rele-
vant to provide students with learning goals. Second, this study used pre-and
post-test and scales as measurement tools to collect students’ learning outcome
data. Third, based on social cognitive theory, explores the impact of game-based
learning on learning performances and investigates the mediating role of anxiety
and cognitive load in different learning environments. The results showed signif-
icant improvements in learning performances for students using both learning
methods. In contrast, learning in the game-based learning environment perceived
better support and students were able to effectively reduce their anxiety and cog-
nitive load compared to students taught with traditional instructional methods. In
summary, the results indicated that when students perceived better learning sup-
port in the game-based learning environment, their anxiety and cognitive load
decreased, subsequently leading to improved learning performance. Furthermore,
this research can be used as a reference for designing English learning or game-
based learning and provide more effective assistance to students.
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1 Introduction

There have been several investigations into technology-enhanced learning, including
computers, mobile devices, and augmented reality, which can help improve learning
outcomes, attitudes, motivation, interest, and student engagement[ 1-4]. To increase stu-
dents' motivation and interest in learning, more and more people are using game-based
learning, allowing students to be more immersed in virtual game-based learning envi-
ronments and acquire knowledge from them [5]. Furthermore, role-playing games are
a way for students to control and play game roles themselves. Therefore, this approach
increases the gaming experience and motivation for learning, allowing students to re-
flect and gain a deeper understanding of problems [6]. For example, the study by Lee,
J[7] used mobile games to learn in foreign language learning.

Recently, English learning has become increasingly important for students of all
ages, with more and more attention [8, 9]. The development of English learning has
diversified into various applications no longer limited to traditional paper-based teach-
ings, such as online learning platforms and social networking sites [10, 11]. During
language learning, some students may feel anxiety and high anxiety may lead to lower
learning performance [12, 13]. Cognitive load is also a factor that can cause lower
learning performance, with relevant studies indicating that exceeding the working
memory load limit can hinder learning performance [14].

Bandura [15] proposed the social cognitive theory that the environment, person, and
behavior are interrelated. In educational settings, the principles of the social cognitive
theory are often discussed, including in nursing education, science education, and math-
ematics curriculum [16, 17]. From this perspective, it has been found that in different
learning environments, there is a negative relationship between anxiety and cognitive
load and learning performance, and teaching methods and learning performance are
moderated by cognitive load [18, 19].

In summary, game-based learning can help with learning and get better development.
In English learning, students may have personal worries about the language, leading to
increased anxiety and cognitive load. Therefore, based on the social cognitive theory,
a game-based learning environment can help learners reduce anxiety and cognitive load
and improve learning performances by allowing learners to choose tasks according to
their learning progress and receive feedback after completing tasks. The study proposes
the following research questions:

1. To investigate whether there is a difference in learning performances between stu-
dents using game-based learning and those using online learning sheets.

2. To investigate whether there is a difference in cognitive load between students using
game-based learning and those using online learning sheets.

3. To investigate whether there is a difference in anxiety between students using game-
based learning and those using online learning sheets.

4. To investigate whether anxiety and cognitive load, based on the social cognitive the-
ory, can serve as mediating variables between perceived learning support and learn-
ing performances.



2 Literature Review

2.1 Game-based Learning

Game-based learning refers to combining educational objectives into games with
clearly defined learning performance [5, 20]. It provides complex and challenging tasks
that can attract students' attention and promote active learning, which is very helpful
for students learning [21, 22].

In education, this learning approach is increasing attention. Role-Playing Game
(RPQ) is a learner-centered approach that allows learners to control game characters
and immerse themselves. It can deeply understand and reflect on problems and solve
them in an immersive learning environment. It also, enhances their learning experi-
ences, motivation, and learning performance[23, 24].

There are some studies have found that role-playing games are very effective in
helping students learn in different fields. Kusuma et al. [25] used role-playing games
for history learning and found that they improved students' motivation and grades. In
math courses, using role-playing games for learning has also been found to effectively
improve students' learning outcomes and attitudes [26].

In addition, game-based learning is not only used in academic subjects, but it is
also frequently applied in different fields. For example, Moro et al. [27] used a role-
playing game developed for health science and medicine to review the content of phys-
iology and anatomy in game-based learning.

Therefore, this study uses game-based learning, integrating learning content into
games, allowing learners to immerse themselves in the game by freely exploring maps,
completing game tasks, experiencing games, and engaging in learning.

2.2 Social Cognitive Theory

Bandura [15] proposed Social Cognitive Theory (SCT), which means that environment,
person, and behavior are three factors that influence each other. When learning in a
social setting, the thoughts of others can influence the overall environment, leading to
different actions. In turn, the environment changes based on the thoughts and behaviors
of others. Different behaviors will also bring about changes in the overall environment
and thinking [15, 28].

Environmental factors refer to external influences that affect behavior, including
feedback from peers and teachers [19]. Many studies on online learning environments
have pointed out that there is a corresponding relationship between students' perceived
learning impact and learning performance. This includes factors such as well-designed
courses, support from teachers and peers, and technological support. Additionally,
providing appropriate support to students within the learning environment can enhance
their satisfaction, learning motivation, and performance [29, 30].

Personal factors refer to all internal factors that can cause psychological influences,
such as feelings of anxiety, cognitive load, and self-regulation [18]. In the learning pro-
cess, anxiety refers to the psychological experience of feeling depressed, worried, or
stressed, and it generally has a negative impact on learning performance [31]. Cognitive



load theory refers to the working memory resources required during learning [32, 33].
When working memory is overloaded, it can hinder learning performance [34].

Behavioral factors refer to influenced by the external environment, personal internal
factors, and behavioral feedback [15]. In this study, perceived learning support within
the environmental factors may vary due to differences in teacher support and techno-
logical support, thus affecting students' learning performance. Within the personal fac-
tors, students' anxiety and cognitive load may differ, leading to variations in each stu-
dent's learning performance.

In education, SCT is frequently employed to investigate how various internal and
external factors influence different learning behaviors in diverse learning environ-
ments, including the impact of online learning environments on learning performance
and continued usage intention. Factors such as learners' confidence and cognitive load
during the learning process are crucial in affecting learning performance [18, 35].

Therefore, this study aims to investigate the correlation between students' anxiety
and cognitive load and their learning performances in an English learning environment,
based on SCT, as shown in Figure 1. Environmental factors include different instruc-
tional strategies, game-based learning, and online learning sheets. Personal factors in-
clude anxiety and cognitive load, while behavioral factors focus on learning perfor-
mance.

Anxiety

Cognitive load

Instructional Strategy

Performance

Fig. 1. Research model based on SCT

3 Research Method

3.1 System Design

This study develops a gamified English learning system, "Happy English", which uti-
lizes task activities for after-class practice and review. The instructional content is de-
signed according to the content of elementary school textbooks. The system is divided



into four sections: vocabulary, sentence, conversation, and weekly tasks, as shown in
Figure 2.

The design of this system primarily focuses on conversation-based interactions
within the game. In the vocabulary and sentence structure practice function, through a
combination of images and text, along with simple quizzes. In the weekly tasks, there
is a repetition of similar sentence patterns and vocabulary to enhance students' memory.
Students are also able to self-assess their learning progress and practice according to
their conditions, as shown in Figure 3.

Combination of words and images to

VEEIER understand the meaning of words.

Introducing basic sentence patterns and
—— Sentences —— .
quizzes.

Happy
English

Introducing the meanings through

—— Conversation —— . . -
explanations in Chinese.

Two weekly tasks include selecting the
L—— Weekly Task —— correct answers or obtaining the correct
items.

Fig. 2. System structure
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Fig. 3. System screenshots

3.2 Participants

The participants were fourth-grade students from two schools in Taiwan. There were
an experimental group and a control group, each consisting of 40 students. The



experimental group used a game-based learning system, while the control group used
online learning sheets. The learning content was the same for both groups. Before the
experiment, students took an English test to ensure there were no differences in their
abilities, and then the learning activities and analysis were conducted.

3.3 Experimental Procedure

Figure 4 illustrates the experimental procedure of this study. The duration of the exper-
iment was 6 weeks. In the first week, both groups of students completed an English
Reading Anxiety Scale and a pretest. From the second week to the fifth week, the ex-
perimental group engaged in 20-minute learning activities after the course, to complete
2 tasks each week. As for the control group, they need to complete two online learning
sheets, which had the same content as the experimental group. Then, in the sixth week,
the two groups of students took the post-test and the Foreign Language Reading Anxi-
ety Scale (FLRAS), and the Perceived Learning Support Scale and Cognitive Load
Scale. In addition, the experimental group students also filled out a scale about their
game experience.

Experimental Group Control Group
(N=40) (N=40)
week 1 Pre-test & scale (FLRAS) 30 mins
week 2 English courses English courses 40 mins / week
l
week 5 Game-based Online learning 20 mins / week
learning sheets
Post-test & scales (FLRAS - cognitive load * perceived 40 mins
¢ learning support)
week 6 | l
*~- | Game experience scale 10 mins

Fig.4. Experimental procedure

3.4  Materials and Methods

This study uses pre-and post-test and scales as measurement tools. Scales include Per-
ceived Learning Support, FLRAS, Cognitive Load, and game experience.

The pre-and post-test was designed based on the content of Unit 1 and Unit 2 of the
English curriculum for fourth-grade elementary students. They consisted of multiple-



choice questions, including 8 vocabulary items, 5 sentence structure and grammar
items, and 3 reading comprehension items, with a total score of 100. The content and
difficulty of the test questions were evaluated and confirmed by three English experts.
All the scales were measured using a 5-point Likert scale. The Perceived Learning
Support Scale was adapted from the Paechter et al. [36] and Lee et al. [29], consisting
of 5 items. Such as “The course provided resources relevant to this course.” The FLRAS
was adapted from Saito et al. [37], consisting of 13 items. Such as “When I’m reading
English, I get so confused I can’t remember what I’m reading.” The Cognitive Load
Scale was adapted from Leppink et al. [38] and Klepsch et al. [39], consisting of 5
items. Such as “For this task, many things needed to be kept in mind simultaneously.”
The game experience scale was adapted from Petri et al. [40] and Wu [41], consisting
of 8 items. Such as “I prefer learning with this game to learning through other ways.”

4 Expected Results

This study is still in progress and is expected to be completed in June. In English courses
and compares the use of a game-based learning system with online learning sheets as
two different learning methods. The study involves pre-and post-test assessments as
well as scale measurements. Furthermore, the study explores these aspects based on the
principles of social cognitive theory.

1. In terms of learning performance, it is expected that students using the game-based
learning system will achieve higher learning performance compared to those using
the online learning sheets.

2. In terms of cognitive load, students using the game-based learning system are ex-
pected to experience lower cognitive load compared to those using the online learn-
ing sheets. This is due to the more relaxed and personalized learning experience pro-
vided by the game-based approach.

3. In terms of anxiety, it is expected that students using the game-based learning system
can reduce their more anxiety than students who use online learning sheets. Through
the way of games, students are more interested in learning, so they show lower read-
ing anxiety in English.

4. Based on the social cognitive theory model, it is expected that anxiety and cognitive
load can mediate the relationship between perceived learning support in different
learning environments and learning performances. Students using the game-based
learning system are expected to feel higher learning support, thereby reducing learn-
ing anxiety and cognitive load, and learning effectiveness will also be improved.

Overall, this study is expected to demonstrate the potential advantages of game-
based learning in reducing anxiety and cognitive load while enhancing learning perfor-
mances. It also seeks to gain a deeper understanding of the interplay between learning
environments, personal factors, and behavioral factors. These findings can contribute
to a better understanding of the application and theoretical foundations of game-based
learning in English education, and provide more engaging and effective learning meth-
ods, which can also be used for research in other fields.
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