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Abstract: In recent years, research and applications related to the metaverse have garnered widespread
attention in the field of online education. However, enhancing user experiences in metaverse learning
remains a challenging issue. This study aims to explore how gamification enhances the metaverse
learning experience by boosting learning motivation. In the first phase of the research, the relationship
between gamification, learning motivation, and user learning satisfaction was examined. The results
indicated higher user satisfaction with gamified metaverse learning experiences, with intrinsic and
external regulations serving as mediating factors between gamification and learning satisfaction.
In the second phase of the study, the five elements of gamification (challenge, reward, feedback,
PBL, social interaction) were further validated for their role in enhancing learning motivation and,
consequently, improving learning satisfaction. Notably, the rewarding element emerged as the most
significant factor. These research findings hold practical significance for providers of metaverse learn-
ing experiences and the application of gamification in metaverse learning. They provide valuable
insights for future research and practical implementation in this evolving field.
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1. Introduction

In recent years, the development and research of the metaverse have led the inno-
vation of the digital age, seamlessly integrating the virtual and the real. The metaverse
is a digital virtual world where users can interact with the environment, create content,
acquire knowledge, and engage in social interactions in an unprecedented way, immersing
themselves in virtual reality. With the metaverse as the next major tech platform, the
Global Metaverse Market Revenue is expected to likely approach USD 800 billion by 2024,
according to Bloomberg Intelligence, Newzoo, IDC, PWC, Statista, and Two Circles [1]. The
metaverse not only transforms the way we engage with the digital world but also extends
its influence into various fields [2].

With the rise of the metaverse, it has caused various companies to pay close attention
to it. Roblox, regarded as “The First Stock of Metaverse”, was successfully listed on the
New York Stock Exchange, and the concept of the “metaverse” was brought into investors’
view for the first time in its prospectus, which attracted much attention from society and
was also highly sought after by the capital [3]. Facebook renamed the company as Meta [4].
In 2021, NetEase Fuxi officially released the immersive virtual conference system “Yaotai”,
creating an ancient immersive virtual conference world and applying for registration of
metaverse-related trademarks such as “NetEase Metaverse”, “Thunderfire Metaverse”,
and “Fuxi Metaverse” [5]. Another notable event was the launch of Apple’s Vision Pro
head-mounted display device, which brings a more immersive entertainment experience
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to users. The huge investments made by these companies have sparked a great deal of
interest in the metaverse as the next major technological advancement [6].

The use of the metaverse is also becoming more common in education. Traditional
education often faces challenges in engaging and motivating students, leading to situations
where students disengage from learning, resulting in suboptimal learning outcomes. Edu-
cators and learners alike are actively seeking to leverage the interactivity and immersion
offered by the metaverse to provide a more enriched and compelling learning experience [7].
Students can utilize metaverse technology to explore ideas and situations that are challeng-
ing or difficult to imagine in the real world [8]. For instance, medical students can travel
within a virtual human body, observe various physiological conditions, and gain a better
understanding of human anatomy. Additionally, the metaverse facilitates the gathering of
students from diverse backgrounds, enabling cross-regional and cross-cultural collabora-
tive learning experiences [9]. Students can access knowledge from experts and lecturers
worldwide, fostering global connectivity. This interconnectedness promotes information
exchange and enhances social interaction, making learning activities more engaging and
valuable. The development of metaverse technology presents an opportunity for funda-
mental changes in student engagement and learning motivation within the educational
realm [10].

Gamification elements play a pivotal role in the metaverse learning experience, intro-
ducing principles of game design to enhance user interactivity and engagement. Through
elements such as rewards, challenges, and social interaction, gamification provides learners
with a more captivating and enjoyable learning experience. However, despite the im-
mense potential that the metaverse brings to education, effectively applying gamification
to enhance user learning experiences remains a challenge [11].

Considered one of the most significant factors in the metaverse learning experience,
learning motivation plays a crucial role. In [12], Heiberger and Harper found in their
study that learning motivation is a key factor in determining the level of student engage-
ment [13]. Learning motivation is closely related to the level of engagement and learning
effects of metaverse learning [14]. Investigating how motivation operates in this context
becomes particularly crucial. This study aims to investigate how gamification can enhance
learning motivation among metaverse users, ultimately improving user satisfaction with
the learning process. Specifically, we investigate the impact of gamification elements on
learning motivation and how learning motivation acts as a mediator in influencing learning
satisfaction. The following research questions are proposed:

Does learning motivation mediate the relationship between gamification and learning
satisfaction?
How does gamification affect learning motivation in metaverse learning scenarios?

This study adopted a two-phase research approach to explore the above research
questions. In the first stage (Study 1), the objective was to delineate the mediating role
of learning motivation between gamification and learning satisfaction. Study 1 opera-
tionalized gamification within a comprehensive framework, while Study 2 explored how
different gamification elements, when applied, enhance the metaverse learning experience
by increasing learning motivation. By answering the research questions, our study seeks to
comprehend the role and effects of gamification in metaverse learning, unveil the mediating
role of learning motivation between gamification and learning satisfaction, and offer in-
sights for a better metaverse learning experience. Additionally, it aims to provide practical
insights for educators and developers on how to effectively integrate gamification elements.

The structure of this paper comprises the following sections. After the introduction in
Section 1, Section 2 presents a literature review, summarizing prior research on learning
motivation, gamification in education, and metaverse learning. Section 3 presents the
methodology of Study 1, including data collection and analysis methods. Section 4 presents
the methodology of Study 2 and the results of the study, including the effect of gamification
elements on the motivation to learn and the mediating role of motivation in learning
satisfaction. Finally, Section 5 discusses the research results, elucidating their implications
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and practical significance. Ultimately, Section 6 provides conclusions, summarizing the
main findings and limitations of the study and proposing directions for future research.

2. Literature Review
2.1. Gamification in Education

Gamification in education is continually garnering widespread attention as an instruc-
tional method. In the context of learning, gamification is often referred to as “gamified
learning” [15,16]. Although there is overlapping research literature between gamified
learning and game-based learning, they share a common toolkit of game design elements
and both emphasize value beyond entertainment [17]. However, they are fundamentally
different in nature. Game-based learning, such as serious games, is designed as mature
games, whereas gamified learning focuses on enhancing or altering existing learning pro-
cesses [18]. It is not a complete product like serious games but rather a design process that
introduces game elements into existing learning processes [17,18]. Gamified learning in-
volves the application of game design principles and elements to educational settings with
the aim of increasing learner engagement and interest. The scope of gamification extends
from traditional classrooms to online learning platforms and, more recently, to metaverse
learning platforms. In education, common gamification elements include challenging
tasks, reward systems, leaderboard competitions, real-time feedback, and social interaction.
These elements aim to create a positive learning environment, stimulate learners’ intrinsic
motivation, and improve their academic performance and satisfaction. Graland conducted
a meta-analysis of research data published between 2013 and 2015 on gamification in
educational settings [19]. The analyses showed that there was a positive correlation be-
tween the use of gamification and learning outcomes, and that learning motivation has a
significant impact on learning outcomes. However, the generalizability of these findings is
limited by the small sample size. Additionally, literature reviews by Hamari and Seaborn,
Fels et al. found a positive trend in the impact of gamification on education, but also
identified mixed results. They attributed these variations to differences in gamification
contexts and participant characteristics, although the influence of novelty and publication
bias is also considered a possible factor [20,21]. A series of reviews conducted by Dicheva
et al. reported positive outcomes of gamification on various motivational, behavioral, and
cognitive factors in educational contexts. However, due to methodological limitations, most
studies were considered uncertain [22-24]. Despite some successes in the application of
gamification in education, the detailed mechanisms of how gamification influences learning
motivation and satisfaction are not fully understood.

2.2. Learning Motivation

Learning motivation has consistently been a crucial area of study in education and
psychology. It involves the intrinsic or external incentives and drives within individuals
that propel them to engage in learning activities [25]. Learning motivation encompasses
various factors, including intrinsic regulation, identified regulation, introjected regulation,
and external regulation [26]. These factors are closely associated with learners’ behaviors,
attitudes, and academic achievements. Research has indicated that learning motivation
can lead to success in learning activities, while a lack of motivation can be a significant
barrier to students’ success [27]. Learners who exhibit high levels of autonomy and intrinsic
motivation typically demonstrate better academic performance and higher levels of learning
satisfaction. Therefore, understanding how learning motivation interacts with gamification
elements to enhance the learning experience is of paramount significance in the field
of education.

2.3. Gamification and Learning Motivation in the Metaverse

According to the existing literature, there is a growing trend in the use of metaverse
technology in education. The metaverse integrates virtual reality, augmented reality,
and social media, creating a virtual digital world that offers entirely new learning and
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interactive experiences [28]. Within this metaverse realm, the application of gamification
elements has become particularly noteworthy. For instance, learners can gain learning
experiences through virtual challenges, reward systems, and virtual social interactions [11].
These elements are designed to engage learners, spark their interest, and enhance their
learning motivation.

As mentioned above, gamification has been proven to be an effective method for
enhancing motivation and improving experiences in many scenarios. This mechanism
can be explained through the framework of Self-Determination Theory (SDT), which is
a critical theoretical framework for studying user satisfaction, motivation, and future be-
havior [29-31]. SDT posits that the fulfillment of psychological needs for competence,
autonomy, and relatedness is crucial for learning motivation and subsequent high-quality
learning [32]. The SDT theory emphasizes the importance of the environment in meeting
these psychological needs [33]. Enriching the learning environment through the introduc-
tion of various gamification elements can impact learning motivation and satisfaction. For
example, Repero-Padilla et al. argue that the design of gamification elements in online
learning environments, such as points, rewards, challenges, and leaderboards, is highly
effective in enhancing students’ interest, motivation, and persistence [34]. Additionally, Bier
et al.’s research found that gamified interpersonal interaction systems can assist users in
maintaining excitement and attention [35]. Hamari et al.’s study suggests that the effective-
ness of gamification in regard to learning outcomes may vary in different contexts [21]. For
the convenience of researchers, we summarize some research articles on gamified learning
in metaverse learning scenarios in Appendix A. As metaverse technology is still in its de-
velopmental stages, further research is needed to explore the performance of gamification
in metaverse learning scenarios.

Research discussions on gamification in metaverse learning are relatively limited, but
recent studies have begun to explore this area [10,36-38]. For instance, Muthmainnah
et al.’s research suggests that gamification elements in metaverse learning scenarios posi-
tively impact student engagement, transforming learning into an enjoyable experience [10].
Agustini et al.’s study found that gamification enhances student motivation and initiative,
providing students with a more immersive learning experience in metaverse settings [37].

We propose three foundational hypotheses, as depicted in the research framework
shown in Figure 1, based on the belief that gamification can enhance learning motivation
and increase user satisfaction in metaverse learning scenarios. Previous research has often
treated gamification as a comprehensive variable. However, our study aims to explore
how different gamification elements contribute to higher user satisfaction by enhancing
learning motivation.

H1. In the Metaverse Learning Experience, Gamification can increase user Learning Satisfaction.
H2. In the Metaverse learning Experience, Gamification can increase Learning Motivation.

H3. In the Metaverse Learning Experience, Learning Motivation plays a mediating role between
Gamification and user Learning Satisfaction.

The theoretical framework of this study is centered on the interaction between gamifi-
cation elements and learning motivation to enhance the metaverse learning experience. We
explore how, in the context of metaverse learning, learning motivation acts as a mediator
between gamification elements and user satisfaction with learning. We provide insights
into how gamification elements affect users’ learning satisfaction by exploring four key
mediators in learning motivation. This exploration aims to provide insight into the role of
gamification in metaverse learning.

By comprehensively studying the theoretical frameworks of gamification in education,
learning motivation, and the metaverse, this research will provide us with profound insights
to assist the fields of education and metaverse technology in better understanding how to
leverage gamification elements to optimize the learning environment.



Electronics 2024, 13, 1297

50f 20

Study1 Intrinsic Regulation
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Figure 1. Research Framework.

3. Method of Study 1
3.1. Hypothetical Development

The purpose of Study 1 was to determine the mediating role of aspects of learning
motivation between gamification and user learning satisfaction. As previously mentioned,
learning motivation can be conceptualized as intrinsic regulation, identity regulation,
introjected regulation, and external regulation [26], with these four aspects of motivation
forming a continuum, as illustrated in Figure 2 from intrinsic to identified to introjected
and finally to external regulation.

Intrinsic Extrinsic motivation Amotivation
motivation
Intrinsic Identified Introjected External No
regulation regulation regulation regulation regulation

Autonomous motivation

. Controlled motivation

Figure 2. Motivation Type. Reprinted from Serious Games and Edutainment Applications: Volume II
(p. 489), by M. Ma & A. Oikonomou, 2017, Chan: Springer International Publishing AG. Copyright
2017 by “Springer International Publishing IG” [39].

Intrinsic regulation primarily manifests when participants engage in learning due
to their inherent interest and enjoyment in the task itself. Intrinsic regulation involves
participants experiencing a sense of satisfaction intrinsically in their learning, driven by
the task’s interesting nature, its level of challenge, or alignment with personal values [40].
Intrinsic regulation is typically associated with higher learning achievements, deeper
understanding, and more positive learning experiences. Gamification elements such as
interesting tasks, challenging levels, and engaging storylines can stimulate participants’
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intrinsic interest. By providing enjoyable and captivating learning experiences, gamifica-
tion contributes to making the learning process more engaging and interesting, thereby
enhancing intrinsic regulation.

Identified regulation primarily occurs when participants understand and endorse the
importance of learning, and thus, their engagement in learning is driven by achieving
specific goals or values [40,41]. In identified regulation, participants may not necessar-
ily experience direct intrinsic enjoyment, but they recognize that learning is essential for
achieving personal or professional goals, satisfying needs, or aligning with values. Identi-
fied regulation is associated with higher levels of autonomy and academic achievement.
Gamification design can emphasize the practical application and value of learning, helping
participants recognize the connection between learning and their personal goals and values.
By setting clear goals, implementing reward systems, and emphasizing the practical utility
of learning, gamification can prompt participants to identify the importance of learning,
thereby increasing their level of identified regulation.

Introjected regulation primarily occurs when individuals experience some internal
guilt, shame, or pressure, and they engage in learning to avoid negative emotional ex-
periences [33,41]. In introjected regulation, participants may feel some internal pressure,
hoping to avoid negative emotions arising from laziness, social pressure, etc., by engag-
ing in learning. Gamification elements such as competitive elements, reward systems,
and leaderboards may induce some internal pressure, but excessive pressure should be
avoided in the design. By setting challenges and rewards reasonably, gamification can
stimulate positive intrinsic motivation, encouraging participants to be more driven by
self-motivation rather than internal pressure. Introjected regulation may lead to some
positive learning behaviors but is generally not as persistent and positive as intrinsic and
identified regulation.

External regulation primarily manifests as individuals responding to external re-
wards or punishments, where they engage in learning to obtain rewards or avoid punish-
ment [33,41]. In external regulation, individuals’ learning motivation mainly stems from
external incentives. Gamification often includes external rewards and recognition, such as
badges, points, ranking systems, etc. These external incentives can guide learners’ behavior
to some extent. However, it should be noted in the design that an excessive emphasis
on external rewards may lead participants to learn solely for the sake of rewards rather
than genuinely understanding and applying knowledge. Learning motivation driven by
external regulation is typically short-term and is less likely to result in sustained learning
interest or deeper levels of learning engagement.

Therefore, we propose the following hypothesis:

H4. Gamification leads to higher learning motivation in the metaverse learning experience (in-
cluding intrinsic regulation [H4a], identified requlation [H4b], introjected requlation [H4c], and
external requlation [H4d]).

H5. In the metaverse learning experience, learning motivation (intrinsic regulation [Hb5a], identified
requlation [H5b], introjected regulation [H5c], and external requlation [H5d]) play a mediating role
in the relationship between gamification and learning satisfaction.

3.2. Experimental Design and Procedures of Study 1

To test these hypotheses, we conducted an online survey, and the model for Study 1
is illustrated in Figure 3. In this survey, we designed a novel metaverse learning scenario
using Roblox Studio, as depicted in Figure 4. In the non-gamified group, participants
experienced the learning scenario without any gamified elements. Conversely, the gamified
group experienced the learning scenario with common gamification elements, such as
challenges (tasks), rewards (virtual currency, virtual prizes), feedback and badges, and
leaderboards, integrated into the experience.
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Gamification

Intrinsic Regulation

H4a H5a
/I-Mb Identified Regulation I-ISI)\
N Mee —

Introjected Regulation
H4 H5d

Learning Satisfaction

External Regulation

Figure 3. Research model of Study 1.

Figure 4. Roblox studio and learning scenario.

To ensure random sampling, our study was available to all participants who were in
good physical condition, did not have a severe 3D vertigo reaction, and were familiar with
the use of electronic devices. Participants were enrolled online during which they were
reminded of the importance of being in proper health condition during the experience.
Randomly distributed to different groups, they were then put through a variety of pro-
cedures during the course of the experiment. Throughout this process, participants were
free to explore the metaverse learning scenario. The experience duration was controlled
to between 40 and 60 min to observe changes in participants’ learning motivation. After
completing the metaverse learning experience, participants were given the opportunity
to redeem rewards using the points that they had accumulated during the scenario. They
were then asked to fill out a questionnaire.

3.3. Measurement and Experiments of Study 1

The questionnaire was divided into two parts: one part assessed learning motivation
and the other part assessed learning satisfaction. Learning motivation was measured
across four dimensions (intrinsic regulation, identified regulation, introjected regulation,
and external regulation), developed by Lin et al. [42]. The scale for measuring learning
satisfaction was developed by Wang [43]. Both questionnaires utilized a 7-point Likert
scale for measurement.

The pre-experiment, conducted from 12-16 August 2023, involving a sample of 30 par-
ticipants, aimed to ensure the validity and reliability of the formal experimental data and
assess the rationality of the gamified design. The results of the pre-experiment indicated
that the gamified experience proceeded smoothly.

The formal experiment took place from 17 September to 27 September 2023, spanning
10 days, and a total of 177 samples were collected. According to the G*Power 3.1.9.2 test [44],
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to achieve adequate statistical power, a minimum sample size of 128 was recommended
for this study, calculated based on an effect size of 0.5, a significance level (o) of 0.05,
power of 0.8, two groups, and 5 response variables, so the sample of 177 participants in
this experiment was considered acceptable. All participants initially underwent a similar
experiential process, ensuring that the results were not influenced by participants” physical
conditions. More than half of the participants had a bachelor’s degree or above and had
attended an online learning program at least once within the last year. It can be speculated
that gamification and the metaverse are relatively well-received among young people,
consistent with many studies on metaverse learning experiences and the demographics of
this study’s sample.

After analyzing the data using SPSS 22.0, initially, we assessed the reliability and va-
lidity of the main variables of learning motivation and learning satisfaction. Tables 1 and 2
show the results of the measurement model. The factor analysis results indicate that the ab-
solute values of all standardized loadings are greater than 0.6 and demonstrate significance,
suggesting good measurement relationships, making them suitable for further analysis. All
AVE (average variance extracted) values are above 0.5, and all CR (construct reliability)
values are higher than 0.7, indicating good convergent validity and construct reliability in
the analyzed data [45]. The analysis concluded the AVE square root, and one-way CFA
showed that there were no problems with discriminant validity and common method bias.

Table 1. Measurement Models.

Constructs and

Measurement Items Ttem P FL CR AVE
IR1 - 0.871

Intrinsic Regulation IR2 0 0.910 0.930 0.815
IR3 0 0.927
ID1 - 0.745

Identified Regulation D2 0 0.767 0.794 0.562
ID3 0 0.737
IN1 - 0.758

Introjected Regulation IN2 0 0.755 0.815 0.595
IN3 0 0.800
ER1 - 0.901

External Regulation ER2 0 0.943 0.919 0.792
ER3 0 0.821
LS1 - 0.793

Learning Satisfaction LS2 0 0.894 0.894 0.738
LS3 0 0.886

Note: A *-" indicates that the item is a reference item.

Table 2. Discriminant Validity: Pearson correlation with AVE square root value.

Constructs and Intrinsic Identified Introjected External Learning
Measurement Items Regulation Regulation Regulation Regulation Satisfaction
Intrinsic Regulation 0.903

Identified Regulation 0.676 0.75
Introjected Regulation 0.744 0.745 0.771
External Regulation 0.861 0.695 0.735 0.89
Learning Satisfaction 0.838 0.703 0.766 0.834 0.859

Note: The diagonal number is the AVE square root value.

3.4. The Main Effects of Gamification of Study 1

An assessment was conducted on the dependent variables between gamified and
non-gamified learning experiences, including two independent variables (gamified and
non-gamified learning experiences) and five dependent variables (intrinsic regulation,
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external regulation, identified regulation, introjected regulation, and learning satisfaction).
MANOVA results indicate a significant main effect of learning gamification on learning
motivation and satisfaction. Table 3 presents the results of the univariate tests, which show
that the impact of gamification on learning motivation and satisfaction differs significantly,
with a significance level below 0.01. Based on the mean values from the dependent
variables, participants involved in gamified learning showed higher learning motivation
and satisfaction, thus supporting H1, H2 and H4.

Table 3. Main effects of the gamification learning experience.

Mean + Standard Deviation

Variables F
Non-Gamification Gamification
Intrinsic Regulation 10.86 £ 4.11 15.98 £ 3.80 71.91 **
Identified Regulation 9.62 +2.21 13.65 £+ 2.48 120.47 **
Introjected Regulation 9.43 +2.49 14.38 +2.48 167.06 **
External Regulation 10.38 £ 3.87 15.35 £ 4.10 64.74 **
Learning Satisfaction 10.35 + 3.80 16.19 + 3.03 127.57 **

Note: **p < 0.01.

3.5. The Mediating Role of Learning Motivation of Study 1

The parallel mediating effect of learning motivation was examined between gam-
ification and learning satisfaction using SPSS macro-model 4 developed by Hayes. As
shown in Table 4, these results showed that gamification was a significant predictor of
learning satisfaction (c = 5.837, p < 0.01). The direct predictive effect of gamification on
learning satisfaction remains significant (¢’ = 1.759, p < 0.01) after adding the mediating
variables. Gamification has a significantly positive predictive effect on intrinsic regulation
(a=5.126, p < 0.01), and intrinsic regulation also has a significantly positive predictive effect
on satisfaction (b = 0.322, p < 0.01). The positive predictive effect of gamification on external
regulation is significant (a = 5.837, p < 0.01), while external regulation also significantly
predicts learning satisfaction positively (b =0.319, p < 0.01). In validating the mediating role
of learning motivation, only intrinsic regulation and external regulation show significant
partial mediating effects between gamification and learning satisfaction (indirect effect of
intrinsic regulation: a*b = 1.653; CI = [0.861, 2.522], indirect effect of external regulation:
a*b = 1.589; CI = [0.755, 2.692]). On the other hand, the mediating effects of identified
regulation and introjected regulation are not significant, supporting H5a and H5d while
rejecting H5b and Hb5c.

Table 4. Results of the test of the Mediating Role of Learning Motivation.

C

a*b a*b [

Item _— a b Test Conclusion
Total Effect Indirec Effect Value (95% BootCI) Direct Effect
Gamification=>Intrinsic Partial Mediation
Regulation=>Learning 5.837 ** 5.126 ** 0.322 ** 1.653 0.861~2.522 1.759 ** S . ’
- . upporting H5a
Satisfaction
Gamification=>Identified Not Sienificant
Regulation=>Learning 5.837 % 4.025% 0.057 0.231 —0.579~0.785 1.759 *+* O Slghuncait,
. . Rejecting H5b
Satisfaction
Gamification=>Introjected Not Sienificant
Regulation=>Learning 5.837 ** 4.945 0.123 0.606 —0.317~1.631 1.759 * Retorins Hor
. . ejecting H5¢
Satisfaction
Gamification=>External Partial Mediation
Regulation=>Learning 5.837 ** 4.975 ** 0.319 ** 1.589 0.755~2.692 1.759 ** 5 . !
upporting H5d

Satisfaction

Bootstrap type: Percentile bootstrap method

Note: ** p < 0.01. a*b is the product of a and b which is the mediating effect.
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4. Method of Study 2
4.1. Hypothetical Development

In the first study, the researchers explored the role of learning motivation and the
various gamification elements in a model. We found that external and intrinsic regulation
were the main factors that influence the satisfaction of participants. In the second study,
the researchers sought to identify the role that these two factors play in the relationship
between gamification and learning satisfaction.

The researchers evaluated the various types of gamification elements commonly used
in the field of learning. We were able to identify the factors that influence the motivation of
participants. The criteria for choosing the right gamification elements included their ease
of implementation and their theoretical effects on learning motivation.

Rahmani et al. argue that challenges are a key principle of gamification, and they must
be both interesting and challenging [46]. The challenge element in gamification guides
participants through the process, engaging them in difficult tasks [47]. Challenges should
align with the participants’ skill levels, and as participants’ skills improve, the difficulty of
challenges should also increase. Locke et al. suggest that the presence of a specific, mod-
erately difficult, and clearly defined challenge element can motivate participants [48,49].
Hus and Xi et al. propose that challenges are associated with enhanced motivation, as
challenges in gamification can provide functional value to participants, enhancing their
overall experience [50,51].

Kim et al. argue that the reward element in the gamified experience positively in-
fluences participants’” motivation [52]. Rewards are numerical or intangible incentives
obtained after completing stages or tasks in the gamified experience, often appearing in
the form of virtual currency, virtual goods, or physical items [53]. Munson et al.’s research
found that even if participants did not express excessive concern about rewards, they did
appreciate this setup and were more motivated as a result [54]. Rewards can also provide
functional value to participants, increasing their enjoyment and offering a meaningful
experience [55].

Werbach and Hunter et al. argue that providing continuous feedback to learners
is a core feature of gamification [56]. Positive feedback can enhance learners’ learning
motivation and self-esteem [57]. Hattie and Timperley found that feedback is one of the
most effective factors in the relationship between educational interventions and general
learning [58]. Ranieri et al. found that in gamified learning, feedback is associated with
high student satisfaction [59].

PBL (Points, Badges, and Leaderboards) elements are commonly used design elements
in gamification, and when used appropriately, they can be powerful and practical [60].
Points are earned by participants in the gamified experience, serving as a reminder of
their current progress or can be exchanged for virtual items [61]. Badges are commonly
used in gamification to showcase a participant’s achievement of certain skills, increasing
their motivation to engage in learning activities [21]. They can also provide participants
with a goal to strive for. Leaderboards tap into individuals’ innate competitive instincts,
encouraging participants to exert more effort. Leaderboards can motivate participants to
engage more in learning activities by fostering a desire to improve their rankings, resulting
in higher satisfaction when they achieve success [62].

Rigby et al. emphasized the impact of social interactions on learning motivation
and satisfaction [63]. Ryan and Deci also highlighted the potentially crucial influence
of connections in interpersonal activities [33]. Rigby and Ryan found that collaborating
with others can make participants feel the importance of their contributions to others,
enabling them to tackle problems that they might not be able to solve on their own,
leading to a sense of fulfillment. The competitive nature inherent in social interactions
can either enhance or diminish motivation. Destructive social interactions, where success
is achieved by undermining others, can lead to a sense of oppression. On the other
hand, if competition is friendly and encourages collaboration and support, it can foster
constructive competition, potentially cultivating a sense of connection and enhancing
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learning motivation [63]. According to Xu et al., the social mechanisms in gamification can
enhance participants’ sense of engagement [64]
Based on the above literature, the following hypotheses were formulated for this study:

Hé6. Intrinsic requlation mediates between gamification elements (challenge [H6a], reward [H6b],
feedback [Hé6c], PBL [H6d], and socialization [H6el) and learning satisfaction in metaverse learning
experiences.

H7. External regulation mediates the relationship between gamification elements (challenge [H7a],
reward [H7b], feedback [H7c], PBL [H7d], and social interaction [H7e]) and learning satisfaction.

4.2. Experimental Design and Procedures of Study 2

We conducted a survey to investigate the impact on and extent of each gamification
element of intrinsic motivation, external motivation, and learning satisfaction, as shown
in Figure 5. Participants were invited to experience a metaverse learning scenario online,
specifically the highly popular learning environment, Bayside High School, created by
Double Bandit Studio in Roblox, as shown in Figure 6. Before the formal experience, partic-
ipants had one week to freely explore this learning environment, ensuring their familiarity
with it. All participants were required to use a computer for the experience, eliminating
potential device-related impacts. In the metaverse learning experience, participants could
freely explore the entire learning scenario, earn points by completing relevant tasks in
Bayside High School, and use these points to redeem personalized decorations. Participants
received real-time feedback in the scenario, tracking of their learning progress, with PBL
elements also integrated. In order to ensure changes in learning motivation, participants
spent at least one hour in the formal experience. The learning experience was followed by
a survey for participants.

H7a

H7b

H7c

H7d

H7e

N A A

Gamification elements Intrinsic Regulation
Challenge
Reward
Learning Satisfaction
Feedback
PBL
Social Interaction

External Regulation

Figure 5. Research model of Study 2.

Parts of Speech:
Noun, Pronoun, v4

Preposition, A

Conjunction, I¥

HANEYHGMHQ

Figure 6. Roblox, Bayside High School.
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4.3. Measurement and Experiments of Study 2

Similarly, intrinsic motivation, external motivation, and learning satisfaction were
measured in Study 2. The measurement items for assessing the effectiveness of gamification
elements in this study were adapted from Standage et al. and further developed by Siaw-
Chui Wee et al. [65,66]. After the metaverse learning experience, participants rated the
effectiveness of each gamification element. It was based on a 7-point Likert scale, and a
preliminary survey with 30 samples conducted before the formal experiment indicated a
smooth experience process.

In the formal survey, a total of 427 responses were received. However, 27 samples
were excluded due to incomplete questionnaires and insufficient experience duration,
resulting in a final sample of 400 responses. Similar to Study 1, factor analysis yielded
reasonable results. In Table 5, the average variance extracted values surpassed the minimum
threshold of 0.5, and all composite reliability values exceeded 0.7, indicating excellent
convergent validity and construct reliability. Overall, the reliability and validity of the
model structure were satisfactory, as evidenced by the correlation matrix demonstrating
good discriminant validity.

Table 5. Measurement Models of Study 2.

Measurement Model Item p FL CR AVE
C1 - 0.803

Challenge C2 0 0.795 0.829 0.618
C3 0 0.759
R1 - 0.727
R3 0 0.776
F1 - 0.794
F3 0 0.730
P1 - 0.767

PBL P2 0 0.809 0.820 0.603
P3 0 0.753
SI1 - 0.796

Social Interaction SI2 0 0.727 0.818 0.600
SI3 0 0.798
IR1 - 0.749

Intrinsic Regulation IR2 0 0.744 0.800 0.572
IR3 0 0.776
ER1 - 0.738

External Regulation ER2 0 0.779 0.812 0.590
ER3 0 0.788
LS1 - 0.773

Learning Satisfaction LS2 0 0.712 0.792 0.560
LS3 0 0.759

Note: A ‘- indicates that the item is a reference item.

4.4. Results of Study 2

Study 2 employed the same data analysis methods as Study 1 to validate the research
hypotheses. Using SPSS macro Model 4, it tested for mediating effects. The independent
variable was the effectiveness of gamification elements, with intrinsic regulation and exter-
nal regulation serving as mediating variables, and learning satisfaction as the dependent
variable. The results, as shown in Table 6, indicate that all gamification elements (challenge,
reward, feedback, PBL, and social) significantly influence learning satisfaction, with reward
playing a more substantial role in enhancing learning satisfaction than other gamification
elements (¢’ = 0.279 and 0.251, p < 0.001). All gamification elements also had a positive
impact on learning motivation, with reward having a greater effect compared to other
gamification elements (a = 0.357 and 0.320, p < 0.001). Table 6 presents the results, indicating
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the partial mediating effects of intrinsic and external regulations on the relationship be-
tween the effectiveness of all gamification elements and learning satisfaction. This finding
supports Hé6a, H6b, H6c, H6d, H6e, H7a, H7b, H7c, H7d, and H7e.

Table 6. Study2 summary of mediating role test results.

c a*b a*b [
Item _ a b Test Conclusion
Total Effect Indirec Effect Value (95% BootCI) Direct Effect

challenge = >Intrinsic
Regulation=>Learning 0.302 *** 0.333 *** 0.112* 0.037 0.005~0.073 0.265 *** Partial Mediation
satisfaction
challenge=>External
Regulation=>Learning 0.302 *** 0.292 *** 0.210 *** 0.061 0.030~0.099 0.241 *** Partial Mediation
satisfaction
reward=>Intrinsic
Regulation=>Learning 0.316 *** 0.357 *** 0.102 * 0.037 —0.001~0.077 0.279 *** Partial Mediation
satisfaction
reward=>External
Regulation=>Learning 0.316 *** 0.320 *** 0.202 *** 0.064 0.030~0.107 0.251 *** Partial Mediation
satisfaction
feedback=>Intrinsic
Regulation=>Learning 0.290 *** 0.345 *** 0.117 * 0.040 0.007~0.078 0.249 *** Partial Mediation
satisfaction
feedback=>External
Regulation=>Learning 0.290 *** 0.291 *** 0.216 *** 0.063 0.033~0.099 0.227 *** Partial Mediation
satisfaction
PBL=>Intrinsic
Regulation=>Learning 0.298 *** 0.273 *** 0.130 ** 0.035 0.009~0.066 0.263 *** Partial Mediation
satisfaction
PBL=>External
Regulation=>Learning 0.298 *** 0.280 *** 0.213 *** 0.060 0.030~0.096 0.238 *** Partial Mediation
satisfaction
social interaction=>Intrinsic
Regulation=>Learning 0.302 *** 0.313 *** 0.121 * 0.036 0.008~0.072 0.264 *** Partial Mediation
satisfaction
social interaction=>External
Regulation=>Learning 0.302 *** 0.293 *** 0.212 *** 0.062 0.031~0.100 0.239 *** Partial Mediation
satisfaction
bootstrap type: percentile bootstrap method

Note: * p < 0.05, ** p < 0.01, *** p < 0.001. a*b is the product of a and b which is the mediating effect.

5. Discussion

The results of both studies offer a deeper comprehension of the theoretical model.
Learning motivation emerges as a pivotal variable within the model. The results of Study 1
show that gamified experience participants scored significantly higher on all four dimen-
sions of learning motivation compared to non-gamified experiences, and gamified users
received different points based on task completion, which could be redeemed for different
rewards. This challenge increased users’ anticipation and interest in the outcome, and
the perceived value of the prizes inadvertently motivated users to actively participate in
the metaverse experience. Some participants even set their own goals of obtaining high
points and redeeming all the prizes before engaging in the gamified experience. In con-
trast, for non-gamified participants, the fact that they already knew the prizes they could
receive at the end led to a lack of both excitement and motivation, suggesting that gamified
experiences can increase learning motivation. Notably, gamification elements assume a
critical role in augmenting learning motivation, validating both gamified learning theory
and self-determination theory. This reaffirms that gamification exerts a positive influence
on motivation and learning outcomes [15,33]. These findings provide evidence for the
beneficial impact of gamification on education. For example, one participant expressed,
“In the metaverse learning scenario, I wanted to complete a series of challenges, earn more
rewards, and my learning motivation was very high during this experience”. This positive
Stimulus—Response Chain greatly influenced the gamified participants’ motivation and
enhanced their willingness to act. That observation provides an explanation as to why gam-
ified metaverse participants’ intrinsic regulation, external regulation, identified regulation,
and introjected regulation indices exceeded those of non-gamified participants. Forease of
reading, we also list the contributions of this study in Appendix B.
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5.1. Theoretical Implications

This study provides a substantial theoretical contribution to the current literature
in regard to improving the metaverse learning experience. While previous research has
recognized the link between gamification and learning satisfaction, the mechanisms behind
it remain ambiguous. Some scholars argue about the positive impact of gamification on
both learning motivation and learning satisfaction [67]. However, this point has not been
fully validated in practice. This gap is filled by our study, in which we provide empirical
proof of the complex mechanisms through which gamification affects learning satisfaction.
The study mainly reveals the mediating role of learning motivation between gamification
and learning satisfaction in metaverse learning. We expand the understanding of learning
motivation in metaverse learning. It is also among the first empirical studies to explore the
role of learning motivation in metaverse learning. Additionally, this study advances current
understanding of metaverse contexts by investigating the positive effects of gamification
on motivation, a topic that was previously explored in a different context.

Next, this study furthers our understanding of learning motivation by exploring the
role of different aspects of learning motivation in this model of mediation. It emphasizes
the role of “ intrinsic regulation” and “ external regulation” within the mechanism. Intrinsic
and external regulation are part of the mediating relationship between gamification and
learning satisfaction compared with other aspects of learning motivation. In other words,
inspiring intrinsic and external regulations is a key pathway to achieving gamification.
Research on the role of motivation in gamified educational environments often focuses on
only one aspect of motivation, such as intrinsic motivation [68]. This study followed the rec-
ommendation of Buckley and Doyle by exploring different aspects of motivation [41]. Both
intrinsic regulation and external regulation have a positive impact on learning motivation
and satisfaction. Therefore, this research addresses a gap in the literature by providing a
deeper understanding of the potential motivational processes influencing how gamification
works and whether it is effective. It provides important insights into how to design and
implement a gamified metaverse learning environment.

Additionally, past research has often treated gamification as a comprehensive con-
cept [69]. This study expands the understanding of gamification by elucidating how
different gamification elements motivate users in various ways and enhance their satisfac-
tion. The results of Study 2 further detail how different gamification elements (challenge,
reward, feedback, PBL, and social) enhance learning satisfaction by increasing intrinsic and
external regulation. In the model, all gamification elements played a role, with rewards
slightly more impactful than other gamification elements. This suggests that users are more
focused on external stimuli such as rewards in gamified experiences, and satisfying both
functional and experiential values is conducive to enhancing users’ metaverse gamified
experiences. The findings of this research show that the learning experience in the meta-
verse has both utilitarian and hedonic value [55]. The research highlights that gamification
elements that enhance users’ external motivation have a greater impact on enhancing the
overall experience compared to other elements. Concretely, the study suggests that, in the
context of metaverse learning, rewards serve as effective external stimuli to fulfill users’
desires for competence and autonomy. This finding provides guidance for gamification de-
signers and educators to help them use gamification elements more effectively to stimulate
student interest and engagement. Effective feedback mechanisms are also crucial, as past
literature has indicated. Feedback can assist users in understanding their current status
and provide guidance on areas where they may be confused. Participants, upon receiving
feedback, may feel that their efforts are acknowledged and valued, potentially interpreting
feedback as personal achievements [70]. Furthermore, in the metaverse learning experience,
challenges can continuously stimulate users’ intrinsic motivation and a desire for ongoing
learning. Serving as a social comparison mechanism, users may self-motivate by aiming to
achieve higher accomplishments compared to other users [71]. Therefore, challenges, PBL,
and social interactions can enhance learning motivation, ultimately leading to increased
learning satisfaction. However, it is essential to note that not all participants will consider
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achieving specific accomplishments as their primary motivation for engaging in learning
activities when using gamification [72]. Understanding participants” diverse interests
and motivations is beneficial for educators and metaverse developers to create engaging
learning environments for users.

5.2. Impact of Education

This study holds significance in the field of education as it provides in-depth insights
into the application of gamified elements in education. In the metaverse, education and
learning experiences are undergoing revolutionary changes, and gamification plays a
crucial role as a novel educational approach. With the rapid development of metaverse
technology, the educational field is filled with curiosity and anticipation about how to
realize effective learning experiences in this emerging environment. Our study performs a
useful exploration of this area, exploring the complex relationship between gamification,
learning motivation, and learning satisfaction, and providing new insights into the prac-
tice and theory of metaverse learning. By delving into how gamified elements influence
learning motivation, a better understanding emerges on how to leverage these elements to
enhance student engagement and interest, ultimately improving their academic outcomes.
The research findings indicate that in the metaverse, gamified elements can create more
satisfying learning experiences, particularly by stimulating users’ intrinsic and external mo-
tivations. Furthermore, research has emphasized the mediating role of learning motivation
between gamification elements and learning satisfaction. This discovery equips educators
with powerful tools to design and implement gamified metaverse learning environments
more effectively. By understanding the critical role of learning motivation, educators
can better tailor gamified elements to inspire students’ intrinsic and external motivations,
thus enhancing their academic performance and satisfaction. In conclusion, this research
makes a significant contribution both to the theoretical understanding and practical appli-
cation of metaverse learning. It provides valuable references and guidance for educators
and developers, thus contributing to the continuous development and improvement of
metaverse environments.

5.3. Limitations and Suggestions for Future Research

There are some limitations to this study that need to be recognized. Firstly, due to time
constraints, the sample size for the study was relatively small. Most participants held a
bachelor’s degree or higher, which may limit the generalizability of the research findings.
While students are an appropriate demographic for experiencing both the metaverse and
gamification, the use of different samples for Study 1 and Study 2 introduced potential
challenges in regard to generalizing the results. Secondly, the attempt to mitigate the
influence of sample characteristics by using random assignment was effective to some
extent, but could not entirely eliminate potential biases. Different sample characteristics
may result in varied learning experiences and motivational responses. Therefore, caution is
needed when interpreting and extrapolating the study results.

Even with these limitations, the results of this study provide valuable insights into the
relationship between gamification elements, learning motivation, and learning satisfaction
in metaverse learning experiences. Future research could enhance our understanding of
this field by increasing the sample size, diversifying the participant characteristics, and
refining the experimental design for further validation.

This study only discusses the effects of some of the most common gamification el-
ements. Further exploration of additional gamification elements is warranted to gain a
deeper insight into their impact on the metaverse learning experience. All of the meta-
verse learning scenarios tested in this study are from Roblox. While Roblox is an excellent
metaverse platform, the generalizability of the conclusions to other metaverse platforms
remains a topic for discussion. Additionally, there is potential for more interdisciplinary
research in this field.
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Given that learning motivation has its foundations in education and psychology, future
research could optimize metaverse learning motivation models, and explore their underly-
ing mechanisms, while providing a theoretical basis for complicated gamification design
and motivation monitoring. Lastly, our study did not address changes in users’ learning
motivation over the course of the metaverse learning experience, and neglected delayed
testing to assess the long-term effects of gamification in metaverse learning environments.
Exploring the real-time observation and measurement of learning motivation using intelli-
gent monitoring devices in relation to its long-term impact would be an interesting and
meaningful avenue for future research.

6. Conclusions

The rise of metaverse technology has significantly transformed the field of education.
An increasing amount of research is focusing on metaverse learning experiences, greatly
influencing how educators and metaverse professionals provide users with a positive
learning experience. Our study aims to contribute to the field by examining the links
between gamification, learning motivation, and metaverse learning satisfaction. The study
consisted of two stages, the first of which examined the relationship between gamification,
learning motivation, and user learning satisfaction. Users showed higher satisfaction
with the gamified metaverse learning experience and identified that intrinsic and external
regulation in learning motivation plays a partly mediating role. The second stage further
validated in a metaverse learning scenario how the five elements of gamification (challenge,
reward, feedback, PBL, and social interaction) can enhance learning motivation, and thus
learning satisfaction, especially where the reward element plays the most significant role.
These findings have theoretical and practical implications for metaverse developers and
educational practitioners interested in enhancing users’ metaverse learning experiences.

In the process of exploration, this study also lays the foundation for further research.
We will delve into the ways in which complex gamification design and motivation testing
are carried out in metaverse learning scenarios, continue to explore the practical applica-
tions of metaverse technology in education, and investigate other key factors that influence
users’ learning motivation and how they interact with each other in metaverse learning
scenarios to produce a better positive impact.
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Appendix A. List of Articles on Gamified Learning in Metaverse Learning Contexts

Article Citations Description

Evaluating the feasibility of Metaverse implementation in higher education
Diaz et al. [73] 263 programs, the results demonstrate the utility and functionality of the
metaverse in and out of the classroom.
Discussing the metaverse from an educational perspective, the challenges
Zhang et al. [74] 197 facing the metaverse in the field of education are presented. Finally, a series
of research topics related to the metaverse in education are presented.
Evaluated the potential of the VoRtex platform for online education with the
90 most important security benefits in education and a solution that is
sufficiently suited for educational purposes.

Jovanovi¢ and
Milosavljevi¢ [36]
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Article Citations Description

The relationship between play experiences and motivation to learn was
examined to provide equal educational opportunities for learners through
the creation of innovative educational environments.

Emphasizes hands-on teaching opportunities for teaching practitioners,
using emerging technologies as tools to achieve sustainable education.

The study identifies the particular technologies that should be provided by
the Metaverse Framework and discusses the application of the Metaverse
Framework as a framework for e-learning environments.

Explore the possibilities of using metaverse-based platforms for education.
On a metaverse platform, learners can feel the presence of learning, and
motivation and immersion can be enhanced.

Details related to gamification often used in the metaverse are discussed, and
relevant future challenges that the metaverse may pose for current and future
generations are summarized.

To analyze the differences in learning motivation between different player
types and to propose methods that can provide an effective gamification
experience. Constructing environments that build game experiences, rules,
and strategies preferred by each type of player is considered an important
factor in gamification design.

By providing basic data that point the way to the development of physical
education based on the metaverse.

Overview of current research on Roblox learning by exploring the benefits,
challenges, and existing gaps of the metaverse platform, Roblox.

The effectiveness of smart education models empowered by Edu-Metaverse
in improving student learning outcomes.

Metaverse-based gamification can increase student motivation, interest,
motivation, and understanding of knowledge.

A comprehensive review of various educational cases is presented and
various technologies are explored, which may play an important role in
future metaverse educational services. Common research problems and
future research directions in the field are noted.

This study developed a comprehensive assessment tool and validated it as a
valid and reliable instrument for evaluating metaverse educational
experiences and practices.

Park et al. [11] 90
Lee and Hwang [75] 76

Dahan et al. [76] 68

Jeon et al. [77] 65

Tayal et al. [78] 53

Park et al. [79] 50

Ji-Eun Yu [80] 47
Jining Han et al. [81] 29
Shu and Gu [82] 17

Agustini et al. [37] 16

Jagatheesaperumal et al. [83] 38

Lopez-Belmonte et al. [84] 31

Appendix B. Contribution of the Study

Current Research Contribution of This Study

Theoretical implications

Impact of Education

Mixed results of gamification and lack of
empirical research in metaverse learning
scenarios

Most research on the role of motivation in
gamified educational environments has been
limited to one aspect of motivation

Operationalizing Gamification as an
Integrated Concept

Lack of in-depth relevant research in
metaverse scenarios due to the complex
relationship between gamification, learning
motivation, and learning satisfaction

Lack of Applicability of Gamified Learning in
metaverse scenarios

Empirical evidence for the detailed
mechanisms by which gamification affects
learning motivation and learning satisfaction

Exploration of different aspects of motivation

Expanded understanding of gamification by
exploring how different gamification elements
can motivate users and increase their
satisfaction in different ways

Understanding the key roles in learning
motivation, educators can better adapt
gamification elements in metaverse learning
contexts

An empirical case for the use of gamification
in education in a metaverse scenarios
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