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ABSTRACT

Drawing on the Technological Pedagogical Content Knowledge for Serious Games (TPACK-SG) framework
and an extended Technology Acceptance Model (TAM), this study examines Indonesian English as a Foreign
Language (EFL) school teachers intention to use serious games in English teaching. Data from 266 purposively
sampled secondary school teachers were tested using partial least squares structural equation modeling (PLS-
SEM) with SmartPLS 4. The results reveal that: (1) serious game knowledge emerges as a strong predictor
of serious game content knowledge and serious game pedagogical knowledge, followed by serious game
pedagogical content knowledge; (2) serious game pedagogical knowledge significantly influences serious game
pedagogical content knowledge, while serious game content knowledge shows no direct effect; (3) perceived
usefulness is most strongly determined by perceived ease of use, followed by perceived enjoyment and serious
game pedagogical content knowledge; (4) perceived ease of use is strongly shaped by serious game self-efficacy
and serious game pedagogical knowledge; (5) perceived usefulness has the strongest direct impact on attitude,
followed by perceived enjoyment and perceived ease of use; (6) attitude and perceived usefulness primarily drive
behavioral intention, followed by perceived usefulness, but school support and gamification anxiety do not
significantly influence behavioral intention. These results provide practical implications for policy and support
the integration of serious games into English language teaching.

Keywords: EFL teaching, EFL school teachers, serious games, TAM, TPACK-SG.

INTRODUCTION

The integration of serious games (SGs) in education has attracted increasing attention for their ability to
embed instructional goals within engaging game mechanics. By transforming learning into an interactive and
immersive process, SGs provide interactive learning environments that extend beyond entertainment and foster
both motivation and achievement. In the context of language education, SGs have demonstrated significant
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pedagogical value, particularly in enhancing vocabulary, content learning, writing, and communicative
competence (Benanane & Ouahioune, 2024; Fisher, 2021). Their design, which often incorporates challenges,
rewards, and narrative elements, supports deeper engagement and sustained interest, thereby increasing the
likelihood of knowledge retention and transfer (Murshidi et al., 2024; Naul & Liu, 2020). The application of
SGs has already produced promising outcomes. For instance, studies (e.g., Toukiloglou & Xinogalos, 2025;
Wang & Huang, 2021) indicate that SGs improve learners” self-confidence and collaborative learning and
support while reducing anxiety in language learning tasks. In addition, empirical evidence has revealed that SGs
foster personalized learning experiences, allowing flexible progression and offering instant feedback to support
ongoing enhancement of skills (Braz & del-Pozo, 2025; Flogie et al., 2020; Susi et al., 2007).

Despite the integration of SGs is gaining importance, their practical implementation still poses challenges
that remain underexplored in existing research. These challenges are most apparent in under resourced
contexts, where limited technological infrastructure, rigid curricula, and time constraints restrict innovation.
In Indonesia, for example, many institutions face inadequate digital tools and unstable internet access
(Nurjannah et al., 2024; Ridzki et al., 2025). Moreover, some teachers remain hesitant due to concerns
about technological limitations, the need for pedagogical alignment, gaps in digital literacy, and insufficient
institutional support (Rahmatika et al., 2025). Beyod these external barriers, teachers also experience internal
difficulties, including low self-efficacy in using educational technologies and anxiety toward technology
(Lailiyah & Cahyono, 2017; Muslimin, 2023), which further impede their integration into practice. These
challenges highlight that teachers’ willingness to adopt SGs depends on how well the benefits can outweigh
such limitations. As a result, more research is needed on teachers intention to use SGs for English teaching.
However, the majority of prior research in this area has primarily focused on examining the effectiveness
of serious games in enhancing students’ language learning outcomes (Benanane et al., 2024; Cruz, 2022;
Liu et al., 2025; Soyoof et al., 2024; Zhao et al., 2024), while research on teachers” professional readiness
and subjective perceptions to integrate SGs remains limited. Therefore, this study examines Indonesian
English as a Foreign Language (EFL) teachers’ acceptance of SGs and focuses on their professional readiness,
subjective feelings, cognitive beliefs, and contextual perceptions regarding their use.

This study builds a theoretical framework that is based on the Technological Pedagogical Content Knowledge
for Serious Games (TPACK-SG) framework and the Technology Acceptance Model (TAM) in combination
with other relevant variables. The TPACK-SG framework, adapted from Hsu et al.’s (2013) TPACK-G, has
been widely applied to assess teachers’ readiness to incorporate game-based learning and to understand how
their professional knowledge supports instructional practices. Since the purpose of this study is to examine
EFL teachers’ preparedness to adopt SGs as pedagogical tools, TPACK-SG was chosen as the foundation
for analyzing the role of knowledge domains in instructional integration. Moreover, teachers” decisions to
adopt SGs are shaped not only by their professional competencies but also by their cognitive perceptions
of technology. In contrast, TAM, introduced by Davis (1989), provides a well-established framework
for explaining technology adoption and was therefore employed to complement TPACK-SG, ensuring
broader theoretical support. To strengthen explanatory power, the study included four constructs: perceived
enjoyment (PEJ), serious games self-efficacy (SGSE), school support (SS), and gamification anxiety (GA). By
integrating these elements, the framework offers a comprehensive perspective on EFL teachers’ intentions to
use SGs and their perceptions of its pedagogical value.

LITERATURE REVIEW
Serious Games in Language Education

SGs are digital applications that extend past mere entertainment by embedding educational, instructional, or
training goals within their design (Lamb, 2024). They are particularly effective in language education due to their
capacity to provide immersive and adaptive learning environments, which adjust to students” individual needs
and support personalized learning experiences (Braz & del-Pozo, 2025). Through the integration of pedagogical
content with game mechanics, such as challenges, leaderboards, rewards, narratives, and real-time feedback,
SGs stimulate learners’ engagement, motivation, and long-term retention of knowledge (Lamb, 2024; Naul &
Liu, 2020). Their interactive nature further enhances enjoyment while offering real-time feedback, which allows
students to correct mistakes promptly and consolidate their understanding (Susi et al., 2007). Empirical research
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has demonstrated the effectiveness of SGs (e.g., Kahoot and Wordwall) in improving vocabulary acquisition
(Farhane, 2025; Rahmatika et al., 2025; Truong & Dinh, 2024; Zhao et al., 2024), developing writing skills
(Benanane Ouahioune, 2024; Nasrudin et al., 2025), and fostering communicative competence (Fisher, 2021;
Jeuringetal., 2015). However, successful implementation depends heavily on teachers’ readiness to integrate SGs
into classroom practice. Research indicates that some teachers do not feel tech-savvy or confident in adopting
games into their teaching practice (Murshidi et al., 2024; Romero & Barma, 2015). They also face challenges
in balancing entertainment and pedagogy, particularly in selecting mechanics that meaningfully support
learning objectives (Lamb, 2024). Beyond individual factors, structural constraints such as the inflexibility
of the curriculum and the lack of teaching time further hinder the meaningful integration of SGs in schools,
making it difficult for teachers to reconcile innovative practices with rigid syllabi and limited instructional
schedules (Baek, 2008) Thus, while SGs have proven potential, their successful integration ultimately depends
on teachers’ technological, pedagogical, and content-related competencies.

TPACK-SG

The Technological Pedagogical Content Knowledge (TPACK) framework, developed by Mishra and Koehler
(2000), provides a robust conceptual basis for understanding how teachers integrate technology into instruction.
Building on this model, Hsu et al. (2013) introduced TPACK-G, which emphasizes game-related expertise and
comprises four dimensions: Game Knowledge (GK), Game Pedagogical Knowledge (GPK), Game Content
Knowledge (GCK), and Game Pedagogical Content Knowledge (GPCK). While this framework has proven
valuable for examining teachers’ preparedness for game-based learning, it remains general to all types of games,
without addressing the distinctive educational purposes of SGs. To fill this gap, the present study adapts
TPACK-G into the TPACK-SG framework, which specifically highlights SGs as instructional tools. TPACK-
SG consists of four interrelated components: Serious Game Knowledge (SGK), which refers to teachers’
understanding of the characteristics, mechanics, and functions of SGs; Serious Game Pedagogical Knowledge
(SGPK), which reflects teachers’ knowledge of designing and applying teaching strategies that effectively
integrate SGs; Serious Game Content Knowledge (SGCK), which denotes teachers’ ability to evaluate how SGs
align with subject matter and curricular goals; and Serious Game Pedagogical Content Knowledge (SGPCK),
which captures teachers’ capacity to integrate SGs with both content and pedagogy to support meaningful
learning. By focusing on SGs, TPACK-SG addresses the pedagogical complexities and curricular alignment
challenges that are often overlooked in broader game-based learning models.

Several empirical studies have demonstrated the relevance of the TPACK-G framework in explaining teachers’
preparedness for game-based learning. For instance, research by Hsu et al. (2015) and Renati et al. (2022)
investigate in-service teachers TPACK-G in Taiwan and Italy, finding that GK positively influenced GPK,
which subsequently predicted GPCK. Similarly, Hsu et al. (2020) reported that GK significantly predicted
both GCK and GPK among elementary teachers, which in turn predicted GPCK. In a later study, Hsu et
al. (2021) explores school teachers TPACK-Games and found that GK and GPK were significantly predict
GPCK. Recent study by Nguyen et al. (2025) found that GK significantly influenced GCK, GPK, and
GPCK, with both GPK and GCK further predicting GPCK. These studies highlight GK as a foundational
construct, shaping pedagogical and content-related domains that converge in GPCK. However, existing
studies remain limited, as they focus largely on general game-based learning while overlooking how teachers
integrate SGs. To address this gap, the TPACK-SG framework extends TPACK-G by offering a more
context-specific model that accounts for the technological, pedagogical, and curricular affordances of SGs,
thereby providing deeper insights into teachers’ knowledge and classroom practice.

Technology Acceptance Model (TAM)
TAM, proposed by Davis (1989), has been widely recognized as a key framework for understanding how

individuals accept and adopt emerging technologies. TAM posits that individuals’ perceptions of usefulness
(PU) and ease of use (PEOU) shape their attitudes (ATT) toward a system, which in turn influence their
behavioral intention (BI). Owing to its clarity and explanatory power, TAM has been extensively applied
in educational contexts, including digital games, online education, ChatGPT (Azuddin et al., 2024; Marti-
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Parreno etal., 2016; Mutammimabh et al., 2024; Sanchez-Mena, 2019; Zhang et al., 2026). These applications
demonstrate that TAM offers a robust baseline for understanding technology use in teaching and learning.

Despite its extensive use, TAM has been criticized for offering limited attention to contextual and psychological
factors shaping technology adoption. Consequently, researchers have progressively enriched the model
with additional constructs. Some have highlighted the role of motivational and affective factors, such as
perceived enjoyment, learning motivation, and intrinsic interest, in shaping teachers’ and students’ adoption
of new tools (Sghari & Bouaziz, 2023; Turan et al., 2022; Simsek et al., 2025). Others have stressed the
importance of personal capabilities, including self-efficacy, metacognitive self-regulation, and technological
pedagogical knowledge, particularly in the context of Al integration (Wang et al., 2024; Zhang et al., 2023).
More recently, attention has turned to contextual dimensions, such as institutional support, information
credibility, facilitating conditions, and perceived relative advantage, which frame adoption decisions within
broader organizational and cultural settings (Koutromanos et al., 2024; Hazzan-Bishara et al., 2025).

To further enhance its explanatory power, TAM has frequently been integrated with complementary
theoretical models, particularly in education where adoption is shaped by complex pedagogical and
motivational factors. For example, Ates and Yilmaz (2024) combined TAM with Self-Determination Theory
(SDT) and the Theory of Planned Behavior (TPB) to explain teachers” intentions to use mobile-based
assessment. Similarly, Nguyen et al. (2025) employed a combined TPACK-G and TAM framework to
examine mathematics teachers’ acceptance of digital game-based learning. Yet, neither TAM nor TPACK-G
alone is sufficient to capture the complexity of teachers’ adoption of SGs. TAM focuses on attitudinal and
motivational factors but overlooks the pedagogical expertise required for classroom integration, whereas
TPACK-G highlights pedagogical competencies but pays little attention to motivational, psychological,
and contextual determinants of adoption. A more comprehensive framework is therefore required to bridge
these complementary perspectives. This study therefore integrates TPACK-SG with an extended TAM
that includes PEJ, SGSE, SS, and GA, thereby offering a more comprehensive framework for examining
EFL teachers’ intentions to adopt SGs. By combining knowledge-based competencies with motivational,
psychological, and contextual dimensions, this theoretical integration not only enriches the literature on
technology acceptance but also offers practical insights for designing interventions that support teachers’
effective and sustainable integration of SGs in education.

Research Model and Hypothesis Development

In this study, the TPACK-SG framework and the extended TAM are employed to explain and predict
EFL school teachers’ intention to use SGs in English teaching. As illustrated in Figure 1, this integrated
framework outlines the proposed relationships and provides the foundation for hypothesis development.

Figure 1. Research Model
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Serious Game Knowledge

GK refers to teachers’ familiarity with the general operation of digital games, such as knowing how to
play them and possessing the technical skills necessary to do so effectively (Hsu et al., 2013; Renati et
al., 2022). In this study, SGK refers to the extent of teachers’ familiarity with and understanding of
the mechanics, rules, and pedagogical affordances of SGs. Previous studies have consistently shown that
knowledge is a foundational element influencing the development of GPK, GCK, and GPCK in digital
game-based learning (Hsu et al., 2013; Hsu et al., 2020; Hsu et al., 2021; Renati et al., 2022; Nguyen et
al., 2025). Extending these findings to the domain of SGs, SGK is considered a critical prerequisite for
developing teachers’ pedagogical, content, and integrated pedagogical-content competencies. Accordingly,
the following hypotheses were formulated:

H1: SGK positively predicts SGPK of EFL school teachers to use SGs in English teaching.
H2: SGK positively predicts SGCK of EFL school teachers to use SGs in English teaching.
H3: SGK positively predicts SGPCK of EFL school teachers to use SGs in English teaching.

Serious Game Pedagogical Knowledge

GPK refers to teachers’ understanding of how digital games can be applied pedagogically by selecting and
using appropriate instructional methods (Hsu et al., 2020; Renati et al., 2022). In the context of SGs,
SGPK enables teachers to select suitable instructional strategies, manage classroom activities, and align
game-based tasks with learning objectives. This means that when teachers possess higher pedagogical
knowledge related to games, they are more likely to combine it effectively with content knowledge, leading
to the development of GPCK (Hsu et al., 2013; Hsu et al., 2020). These results are further confirmed by
later studies, which demonstrated that pedagogical knowledge significantly contributes to the formation
of integrated pedagogical-content competencies in game-based learning (Hsu et al., 2021; Nguyen et al.,
2025; Renati et al., 2022). Therefore, the following hypothesis was proposed:

H4: SGPK positively predicts SGPCK of EFL school teachers to use SGs in English teaching.

Serious Game Pedagogical Content Knowledge

GPCK representing teachers’ integrated knowledge of how games, pedagogy, and subject content can be
combined appropriately within specific teaching and learning contexts (Hsu et al., 2020; Renati et al.,
2022). In this study, SGPCK refers to EFL school teachers™ ability to meaningfully integrate SGs with
pedagogical strategies and English language content to create coherent and effective learning experiences.
Previous research has emphasized that GPCK plays a vital role in technology adoption by shaping teachers’
PU and PEOU. For instance, Nguyen et al. (2025) found that teachers’ GPCK plays a significant role in
shaping teachers” perceptions of PU and PEOU. Based on these insights, the following hypotheses were
proposed:

H6: SGPCK positively predicts PU of EFL school teachers to use SGs in English teaching.
H7: SGPCK positively predicts PEOU of EFL school teachers to use SGs in English teaching.

Perceived Enjoyment

PEJ is defined as the degree of pleasure a person experiences while using a technology, regardless of
its impact on task performance (Venkatesh, 2000). In this study, PE] refers to the enjoyment EFL
teachers experience when integrating SGs into their teaching, reflecting the extent to which they perceive
these tools as fun, engaging, and intrinsically rewarding, regardless of their direct impact on teaching
performance. As an intrinsic motivational construct (Ryan & Deci, 2000), PEJ is recognized as a type
of hedonic motivation (Venkatesh et al., 2012). Studies in the extended TAM framework highlights that
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PE] influences both PU (Bai et al., 2025; Su et al., 2025; Koutromanos et al., 2024) and individuals’
ATT toward adopting technologies (Sghari & Bouaziz, 2023; Koutromanos et al., 2024). Therefore, the
following hypotheses were proposed:

H8: PE] positively predicts PU EFL of school teachers to use SGs in English teaching.
H9: PE] positively predicts AT'T EFL of school teachers to use SGs in English teaching.

Serious Game Self-Efficacy

SE refers to individuals' confidence in their ability to achieve specific tasks (Bandura, 1997). SGSE, as
a subcategory of self-eflicacy, refers to teachers’ belief in their capability to integrate serious games into
their teaching. Prior research confirms that SE is a key predictor of perceived ease of use (PEOU) in the
adoption of Al-based tools (Hazzan-Bishara et al., 2025; Wang et al., 2024; Zhang et al., 2023). Similarly,
Koutromanos et al. (2024) also confirmed that mobile self-eflicacy positively predicted PEOU in the context
of mobile augmented reality. Extending this to SGs, SGSE is defined as the extent to which teachers believe
they can successfully apply SGs in instructional contexts, from lesson planning to classroom implementation.
Therefore, the following hypothesis is proposed:

H10: SGSE positively predicts PEOU of EFL school teachers to use SGs in English teaching.

School Support

School support in this study reflects the extent to which teachers perceive their institution as providing
the resources and assistance needed to integrate technology into instruction. This support encompasses
access to adequate infrastructure, opportunities for professional development, technical assistance, and
administrative encouragement. These elements align with the concept of facilitating conditions in UTAUT2
(Venkatesh et al., 2012), which describes how organisational readiness enables individuals to adopt and
use new technologies. Venkatesh et al. (2012) highlight that facilitating conditions play a significant role
in shaping users’ behavioural intentions. This relationship has been further supported by recent research in
educational technology contexts (Bayrak & Liman-Kaban, 2024; Koutromanos et al., 2024). Accordingly,
the following hypothesis is proposed:

H11: SS positively predicts BI of EFL school teachers to use SGs in English teaching.

Gamification Anxiety

GA refers to the emotional discomfort experienced in gamified systems, commonly linked to novel
mechanics, elevated performance expectations, or apprehension about being compared with others
(Bayrak & Liman-Kaban, 2024). In this study, GA is conceptualized as EFL teachers’ apprehension
toward adopting SGs in the classroom, which may arise from limited digital competence, fear of losing
instructional control, or uncertainty about the pedagogical value of such tools. Prior research highlights
the detrimental role of anxiety in technology adoption. For example, Chen et al. (2022) found that
online social anxiety reduces both initial and persistent intentions to adopt mobile applications. Similarly,
VeranoTacoronte et al. (2025) found that anxiety toward ChatGPT is negatively associated with BI.
Accordingly, the following hypothesis is proposed:

H12: GA negatively predicts BI of EFL school teachers to use SGs in English teaching.

Perceived Usefulness

PU denotes the extent to which a person perceives a technology as beneficial for improving performance
(Davis, 1989). In this study, PU refers to EFL teachers’ belief that using SGs in English teaching will improve
their instructional effectiveness, enhance student engagement, and lead to better learning outcomes. Studies

indicated that PU significantly affects AT'T toward technology use (Al-Obaydi et al., 2025; Ates & Yilmaz,
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2024; Koutromanos et al., 2024; Nguyen et al., 2025; Sghari & Bouaziz, 2023; Simsek et al., 2025; Yeo et
al., 2022), while other studies have demonstrated that PU affects BI (Su et al., 2025; Hazzan-Bishara & Levi,
2025; Huang et al., 2025; Liu et al., 2025). Research further indicates that PU has a significant influence
on both ATT and BI (Koutromanos et al., 2024; Simsek et al., 2025). Therefore, it is expected that PU will
positively affect both teachers’ AT'T and BI to adopt SGs in English teaching. Based on these findings, the
following hypotheses are formulated:

H13: PU positively predicts AT'T of EFL school teachers to use SGs in English teaching.
H14: PU positively predicts BI of EFL school teachers to use SGs in English teaching.

Perceived Ease of Use

PEOU refers to the judgment that a technology is straightforward and requires minimal exertion to apply
(Davis, 1989). In this study, PEOU refers to EFL teachers’ perception that integrating SGs into their English
teaching is free of difficulty, user-friendly, and requires minimal effort to implement effectively in classroom
practice. Prior studies have shown that PEOU is positively associated with both PU and ATT (Ates &
Yilmaz, 2024; Nguyen et al., 2025; Simsek et al., 2025; Yeo et al., 2022; Zhang et al 2023). Therefore, the
following hypotheses are proposed:

H15: PEOU positively predicts PU of EFL school teachers to use SGs in English teaching.
H16: PEOU positively predicts ATT of EFL school teachers to use SGs in English teaching.

Attitude and Behavioral Intention

ATT defines as the degree to which an individual holds favorable or unfavorable evaluation of a technology
(Ajzen & Fishbein, 1975). It plays a central role in predicting BI, as it influences one’s readiness to engage with
technological innovations (Benoit et al., 2009). In the context of SGs, AT'T refers to EFL teachers’ favorable
or unfavorable perceptions of using SGs in English teaching. Previous research has largely demonstrated a
positive relationship between ATT and BI (Al-Obaydi et al., 2025; Ates & Yilmaz, 2024; Koutromanos et
al., 2024; Simsek et al., 2025; Turan et al., 2022). Therefore, in the present study, it is hypothesized that:

H17: ATT positively predicts BI of EFL school teachers to use SGs in English teaching.

METHODS
Participants

A purposive sampling method was used to recruit participants. This method was selected to ensure that
the participants had practical experience relevant to the study’s focus on integrating SGs into English
teaching. Therefore, the participants were limited to EFL teachers in junior and senior high schools who
had experience with game-based instructions. These criteria ensured that the respondents were well suited
to provide informed insights into the integration of SGs in English classrooms. A total of 266 EFL teachers
(169 females and 97 males) from West Java and Central Java participated in the study. Their ages ranged
from 22 to over 40 years, with most in the 22-30 age group (54.1%) and the 31-40 age group (40.2%).
All participants had prior teaching experience, with 53.8% having taught for five years or less, followed by
27.4% with 6-10 years and 15% with 11-15 years of experience. Only 3.8% had more than 16 years of
experience. Regarding school level, 58.3% were senior high school teachers and 41.7% were junior high
school teachers. As shown in Table 1, most participants (64.3%) held a master’s degree, while a smaller
proportion (3.8%) had a doctoral degree. This demographic profile provides a clear picture of the sample
and enhances the contextual relevance of the study’s findings for Indonesian EFL teachers.
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Table 1. Participants’ Information

Number Percentage
Sex Male 97 36.5
Female 169 63.5
Age 22-30 years old 144 54.1
31-30years old 107 40.2
40 years and above 15 5.6
Experience 5 years and below 143 53.8
6-10 years 73 274
11-15 years 40 15.0
16 years and above 10 3.8
Academic Level Junior high school 11 41.7
Senior high school 155 58.3
Education Bachelor’s Degree 85 320
Master’s Degree 171 64.3
PhD 10 3.8

Instrument

The survey used in this study consisted of two main sections. The first section collected demographic
information from EFL school teachers, including gender, age, teaching experience, academic level, and
education. The second section examined participants’ perceptions of TPACK-SG and their acceptance of
SGs. Perceptions of TPACK-SG were measured using a modified version of the TPACK-G questionnaire
originally developed by Hsu et al. (2013), comprising four TPACK-SG dimensions: SGK (4 items),
SGPK (4 items), SGCK (3 items), and SGPCK (4 items). To assess teachers” acceptance of SGs, the study
adapted established instruments measuring PU (4 items) and PEOU (4 items) (Davis, 1989); PEJ (3
items) (Venkatesh & Bala, 2008); SGSE (3 items) (Nikou & Economides, 2017); SS (3 items) (Venkatesh
etal., 2003); GA (3 items) (Bai et al., 2021); ATT (3 items) (Davis, 1989); and BI (4 items) (Davis, 1989;
Nikou & Economides, 2017). All items were rated on a five-point Likert scale ranging from 1 (strongly
disagree) to 5 (strongly agree). Given the Indonesian context of the study, a rigorous back-translation
procedure was conducted to ensure both accuracy and cultural appropriateness: the original English
version was translated into Indonesian by a bilingual speaker and then independently back-translated
into English to verify equivalence.

To establish content validity, the questionnaire was evaluated by two experts in educational technology and
game-based learning. They examined the clarity, contextual appropriateness, and relevance of each item in
relation to EFL teachers’ use of SGs in classroom practice. Their feedback resulted in several revisions that
enhanced the questionnaire’s alignment with teachers’ pedagogical practices and experiences in integrating
SGs. Following this review, a pilot test was conducted with 25 Indonesian EFL teachers. This preliminary
phase aimed to evaluate the face validity of the questionnaire, ensuring that the items were understandable,
culturally appropriate, and aligned with the study’s objectives. The feedback gathered led to further revisions
that improved clarity and consistency with teachers” actual practices in serious game—based instruction. This
refinement ensured that the survey captured both competencies and perceptions, yielding data that more
accurately reflected teachers’ real-world engagement with serious game—enhanced pedagogy.
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Data Collection

An online questionnaire conducted through Google Forms was used to collect data from EFL teachers
with at least one year of experience using SGs s in their English instruction. The survey link was
distributed through a WhatsApp group, and completion took approximately ten minutes. Participation
was voluntary, and all responses were anonymous, with pseudonyms assigned to ensure confidentiality.
To ensure transparency and allow participants to make an informed decision about their participation
without any external influence, an informed consent form and an explanatory statement were included
in the online questionnaire The survey remained open for three weeks, from 21 July to August 9 2025,
providing sufficient time for responses and ensuring a diverse dataset while maintaining the integrity of
purposive sampling. These methodological choices adhere to established ethical research standards in
educational studies (Cohen et al., 2018).

Data Analysis

The analysis adopted Partial Least Squares Structural Equation Modeling (PLS-SEM) through SmartPLS
4, following the established two-step approach, starting with the measurement model assessment preceding
structural model analysis. This study used this method because it supports complex models with multiple
constructs while featuring predictive capabilities and remains reliable for work with nonstandard sample
dimensions together with non-constant data distributions. This study assessed an integrated model consisting
of TPACK-SG and extended TAM to understand how Indonesian EFL school teachers’ intention to use SGs
for English teaching.

FINDINGS
Measurement Model

To evaluate the measurement model, tests of reliability and validity were conducted, including internal
consistency, convergent validity, and discriminant validity (Hair et al., 2022). Internal consistency was
assessed through Cronbach’s alpha (o) and Composite Reliability (CR). As displayed in Table 2, o values
ranged from 0.717 t0 0.915, while CR values fell between 0.832 and 0.943, all exceeding the accepted cutoft
of 0.70. Convergent validity was then confirmed using factor loadings and Average Variance Extracted
(AVE). The standardized loadings, which ranged from 0.714 to 0.936, surpassed the 0.70 threshold, while
AVE values varied from 0.625 to 0.845, exceeding the 0.50 benchmark and demonstrating that each
construct captured more than half of the variance in its indicators (Fornell & Larcker, 1981).

Discriminant validity was established using both the Fornell-Larcker criterion and the HTMT ratio. As
reported in Table 3, the square roots of the AVE values were greater than the correlations across constructs,
satisfying the Fornell-Larcker requirement. In addition, the HTMT results presented in Table 4 ranged
between 0.052 and 0.745, remaining below the conservative standard of 0.85 (Henseler et al., 2015).
Therefore, these results confirm that the measurement model achieved adequate reliability and validity,
making it appropriate for subsequent structural model evaluation.
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Table 2. Measurement Model

Variables Indicator Loadings Cronbach’s Alpha CR (rho_c) AVE

SGK SGK1 0.872 0.887 0.922 0.746
SGK2 0.877
SGK3 0.881
SGK4 0.823

SGPK SGPK1 0.882 0.881 0.917 0.735
SGPK2 0.898
SGPK3 0.890
SGPK4 0.752

SGCK SGCK1 0.850 0.867 0.918 0.789
SGCK2 0.917
SGCK3 0.896

SGPCK SGPCK1 0.909 0.900 0.931 0.771
SGPCK2 0.889
SGPCK3 0.902
SGPCK4 0.809

PEJ PEJ1 0.919 0.909 0.943 0.845
PEJ2 0.935
PEJ3 0.904

SGSE SGSE1 0.844 0.761 0.863 0.679
SGSE2 0.870
SGSE3 0.753

SS SS1 0.890 0.717 0.832 0.625
SS2 0.714
SS3 0.756

GA GA1 0.907 0.835 0.890 0.729
GA2 0.828
GA3 0.826

PU PU1 0.872 0.915 0.940 0.797
PU2 0.861
PU3 0.913
PU4 0.922

PEOU PEOU1 0.856 0.860 0.905 0.705
PEOU2 0.777
PEOU3 0.869
PEOU4 0.854

ATT ATT1 0.931 0.908 0.942 0.845
ATT2 0.936
ATT3 0.889

Bl BI1 0.915 0.911 0.938 0.791
BI2 0.912
BI3 0.812
Bl4 0.915

Note: SGK: serious game knowledge, SGPK: serious game pedagogical knowledge, SGCK: serious game content knowledge,
SGPCK: serious game pedagogical content knowledge, PU: perceived usefulness, PEOU: perceived ease of use, PEJ: perceived
enjoyment, SGSE: serious game self-efficacy, SS: school support, GA: gamification anxiety, ATT: attitude, Bl: behavioral intention
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Table 3. Discriminant Validity (Fornell-Lacker Criterion)

Variables  SGK SGPK  SGCK  SGPCK PEJ SGSE  SS GA PU PEOU ATT Bl

SGK 0.864

SGPK 0.613 0.857

SGCK 0.648 0.554 0.888

SGPCK 0.521 0.551 0.383 0.878

PEJ 0.281 0.272 0.260 0.280 0.919

SGSE 0.106  0.095 0.144 0.076 0.202 0.824

SS 0.109 0.057 0.115 0.075 0.230 0.533 0.790

GA -0.052 -0.029 0.038 -0.001 -0.042 -0.021 0.012 0.854

PU 0.245 0.214 0.135 0.450 0.448 0490 0449 -0.120 0.893

PEOU 0329 0311 0.272 0.466 0349 0535 0439 -0.037 0.625 0.840

ATT 0.600 0.591 0.535 0.600 0530 0365 0297 -0.117 0.653 0.539 0919

BI 0.429 0.392 0.316 0.485 0372 0407 0328 -0.051 0646 0523 0679 0.890
Table 4. Discriminant Validity (HTMT)

Variables SGK SGPK SGCK SGPCK  PEJ SGSE SS GA PU PEOU ATT BI

SGK

SGPK 0.661

SGCK 0.723 0.602

SGPCK 0.583 0.578 0.429

PEJ 0.305 0.291 0.280 0.307

SGSE 0.130 0.107 0.178 0.091 0.239

SS 0.127 0.093 0.136 0.088 0.265 0.679

GA 0.075 0.079 0.052 0.095 0.068 0.092 0.048

PU 0.275 0.216 0.146 0.496 0.491 0.583 0.486 0.132

PEOU 0.375 0.334 0.311 0.528 0394 0.656 0.496 0.052 0.705

ATT 0.666 0.623 0.597 0.663 0.579 0435 0.323 0.134 0.715 0.609

BI 0.479 0.405 0.352 0.537 0403 0485 0366 0.051 0.706 0.588 0.745

Variables SGK SGPK SGCK SGPCK  PEJ SGSE SS GA PU PEOU ATT BI

Structural Model

Collinearity was first examined through the Variance Inflation Factor (VIF) prior to hypothesis testing.
As presented in Table 5, VIF values ranged between 1.000 and 2.053, remaining well under the suggested
upper limit of 5.0 (Hair et al., 2022). This outcome indicates that multicollinearity is not an issue in the
dataset. After confirming this, the structural model was employed, and the hypotheses were tested using
a bootstrapping technique with 10,000 resamples. Table 6 summarizes the results, reporting the path
coethicients (B), corresponding t- and p-values, effect sizes (f2), and the status of each proposed hypothesis.

The results showed that 14 out of 17 hypotheses were supported, while 3 were rejected. The analysis revealed
that SGK significantly predicted SGPK (B = 0.613, p < 0.001), SGCK (B = 0.648, p < 0.001), and SGPCK
(B =0.305, p <0.001), providing support for HI-H3, while SGPK also showed a significant positive effect
on SGPCK (B = 0.378, p < 0.001), confirming H4. SGPCK further influenced PU (B = 0.166, p = 0.003)
and PEOU (B = 0.482, p < 0.001), validating H6 and H7. Similarly, PE]J influenced PU (B = 0.240, p <
0.001) and ATT (B = 0.282, p < 0.001), confirming H8 and H9, and SGSE strongly predicted PEOU (8
= 0.502, p < 0.001), lending support to H10. Within the TAM framework, PU was found to significantly
affect both ATT (B = 0.412, p < 0.001) and BI (B = 0.338, p < 0.001), supporting H13 and H14, while
PEOU strongly predicted PU (B = 0.646, p < 0.001) and exerted a smaller yet significant effect on ATT
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(B =0.183, p = 0.001), thus supporting H15 and H16. In contrast, SGCK did not significantly influence
SGPCK (B =-0.024, p = 0.787), resulting in the rejection of H5. Likewise, neither SS (B = 0.041, p = 0.327)
nor GA (B = 0.042, p = 0.452) had a significant effect on BI, leading to the rejection of H11 and H12.

Furthermore, the coefficient of determination (R?) was assessed to evaluate the explanatory power of the
structural model. According to Chin (1998), R? values exceeding 0.33 indicate substantial explanatory
power. As shown in Figure 2, the model demonstrates strong predictive capability. The results revealed that
37.6% of the variance in SGPK, 42.0% in SGCK, 35.8% in SGPCK, 47.2% in PU, 46.8% in PEOU,
51.7% in AT'T, and 53.7% in BI were explained by their respective predictors.

The analysis of effect sizes (f?) provides a deeper understanding of the relative impact of each construct
within the model. Cohen (1992) categorize f* values of 0.02, 0.15, and 0.35 as representing small, medium,
and large effects, respectively, whereas Sarstedt et al. (2022) emphasize that values below 0.02 indicate
negligible influence. As shown in Table 6, the effect size analysis revealed that SGK exerted the strongest
influence, with large effects on SGCK (f2 = 0.724) and SGPK (f* = 0.602). Similarly, SGSE had a large
effect on PEOU (f?> = 0.472). Medium effects were also found for SGPCK on PEOU (f2 = 0.343), PEOU
on PU (f2 = 0.297), and ATT on BI (f2 = 0.252). In addition, PU on ATT (f? = 0.193), PE]J on PU (£ =
0.130), SGPK on SGPCK (f? = 0.129), and PU on BI (f> = 0.123) showed small-to-medium effects. Smaller
effects were observed from PEJ on ATT (2 = 0.094), SGK on SGPCK (f2 = 0.071), and PEOU on ATT
(f* = 0.042). In contrast, negligible effects emerged from SS on BI (2 = 0.003), GA on BI (f* = 0.004), and
SGCK on SGPCK (£ = 0.000).

Table 5. Assessment of Collinearity using (VIF)

VIF
SGK > SGPK 1.000
SGK = SGCK 1.000
SGK = SGPCK 2.053
SGPK - SGPCK 1.719
SGCK - SGPCK 1.851
SGPCK 2> PU 1.304
SGPCK - PEOU 1.006
PEJ > PU 1.162
PEJ > ATT 1.264
SGSE - PEOU 1.006
SS > Bl 1.260
GA - Bl 1.023

PU > ATT 1.821
PU - BI 2.002
PEOU - PU 1.368
PEOU > ATT 1.657
ATT - BI 1.747
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Figure 2. Structural Model.
Table 6. Hypothesis Testing

Hypotheses Relationships Std. Beta t-value p-value f2 Result
H1 SGK = SGPK 0.613 15.616 0.000 0.602 Yes
H2 SGK - SGCK 0.648 19.209 0.000 0.724 Yes
H3 SGK = SGPCK 0.305 5.323 0.000 0.071 Yes
H4 SGPK - SGPCK 0.378 6.442 0.000 0.129 Yes
H5 SGCK > SGPCK -0.024 0.270 0.787 0.000 No
H6 SGPCK - PU 0.166 2.991 0.003 0.040 Yes
H7 SGPCK - PEOU 0.482 8.308 0.000 0.343 Yes
H8 PEJ > PU 0.240 5.194 0.000 0.130 Yes
H9 PEJ > ATT 0.282 6.408 0.000 0.094 Yes
H10 SGSE - PEOU 0.502 11.905 0.000 0.472 Yes
H11 SS - Bl 0.041 0.981 0.327 0.003 No
H12 GA - BI 0.042 0.752 0.452 0.004 No
H13 PU > ATT 0.412 7.732 0.000 0.193 Yes
H14 PU - BI 0.338 6.230 0.000 0.123 Yes
H15 PEOU - PU 0.646 7.993 0.000 0.297 Yes
H16 PEOU > ATT 0.183 3.443 0.001 0.042 Yes
H17 ATT - BI 0.451 8.650 0.000 0.252 Yes

DISCUSSIONS
This study, grounded in the TPACK-SG framework and extended TAM model incorporating PEJ, SGSE,

SS, and GA, investigated the factors influencing Indonesian EFL school teachers’ intention to use SGs for
English teaching. The results confirmed that fourteen of the seventeen hypotheses were supported, while three
were rejected. The results showed that SGK strongly predicts both SGPK and SGCK, which is consistent
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with earlier studies (Hsu et al., 2020). The strong effect of SGK in this study indicates that teachers who
possess a solid understanding of game mechanics and game structures are better equipped to connect game
features with instructional content and to determine appropriate pedagogical strategies when integrating
games into their teaching. Supporting this, Hsu et al. (2015) affirmed that game-related knowledge is
essential for developing Taiwanese teachers’ GCK and GPK because it provides a clear understanding of how
game mechanics and structures function within learning environments. A similar result was also reported by
Nguyen et al. (2025), who found that Vietnamese teachers with stronger game-related knowledge were able
to apply this understanding more effectively by aligning specific game features with learning objectives and
selecting pedagogical approaches that support effective game-based instruction.

SGK also had a positive, although weak, effect on SGPCK. This result is consistent with earlier studies (Hsu
et al., 2021; Nguyen et al., 2025), which similarly found that GK contributes to GPCK. The weak effect
suggests that SGK alone is insufficient for developing the integrated knowledge required for SGPCK. While
understanding game mechanics offers a basic foundation, it does not automatically help teachers link game
features to curricular content or judge their pedagogical relevance. This indicates that effective SGPCK
requires the combined interplay of pedagogical, content, and contextual knowledge rather than technical
game knowledge alone.

SGPK was a significant predictor of SGPCK in the use of SGs for English teaching, confirming earlier
findings (Hsu et al., 2015; Hsu et al., 2020; Renati et al., 2022; Nguyen et al., 2025). This suggests that
pedagogical knowledge plays a vital role in enabling teachers to merge content and pedagogy within serious
game-based instruction. In contrast, SGCK had no significant effect on SGPCK. This contrasts with Nguyen
et al. (2025), who reported a significant positive effect of GCK on GPCK among Vietnamese teachers,
suggesting that differences in teacher training and exposure to game-based instruction across contexts may
influence how GCK contributes to the development of GPCK. The non-significant effect in the present
study is likely due to the limited opportunities Indonesian EFL teachers have to align language content with
game mechanics during classroom practice. Although many teachers possess strong content knowledge, they
often lack structured training or hands-on experience in determining how specific game features can support
language learning objectives. As a result, SGCK contributes minimally to SGPCK, and teachers rely more
on pedagogical knowledge and practical design skills when integrating SGs into instruction.

SGPCK significantly affected both PU and PEOU among EFL teachers. This supports Nguyen et al. (2025),
who highlight GPCK is vital for the successful implementation of digital games. The stronger effect on
PEOU compared to PU suggests that when teachers are able to integrate pedagogy, content, and technology,
they experience less difficulty in managing SGs and perceive them as easier to use. As a result, they are more
likely to perceive these tools as easy to use. This aligns with the TPACK framework, which asserts that the
interplay of technological, pedagogical, and content knowledge helps minimise operational challenges and
enhances teachers’ confidence in employing educational technologies (Koehler & Mishra, 2009).

PE]J significantly predicted teachers’ PU of using SGs, which is consistent with previous findings (Bai et al.,
2025; Su et al., 2025; Koutromanos et al., 2024). However, the effect was small, likely because enjoyment
influences teachers’ initial enthusiasm for SGs but does not substantially shape their deeper judgments about
usefulness. Although enjoyment may encourage teachers to explore SGs, their perceptions of usefulness were
formed mainly when the game activities aligned with language learning objectives, enhanced classroom
processes, and addressed instructional needs. As a result, PE] served primarily as an entry point that sparked
teachers” curiosity, while stronger perceptions of usefulness were driven by how effectively SGs supported
teaching quality and aligned with their professional goals.

PE] also showed a statistically significant effect on ATT toward using SGs. This result is consistent with earlier
studies that identify enjoyment as a key factor shaping positive attitudes toward educational technology
adoption (Sghari & Bouaziz, 2023; Koutromanos et al., 2024). The result indicates that when EFL teachers
enjoy using SGs, they are more likely to develop favorable attitudes toward incorporating them into their
teaching. The sense of enjoyment increases their engagement and openness to trying new instructional
methods, which strengthens their overall attitude toward SG integration. Thus, intrinsic motivation,
particularly enjoyment, plays an essential role in encouraging EFL teachers to accept and adopt SGs in their
English teaching.
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SGSE emerged as a strong predictor of PEOU among EFL teachers. The strong effect indicates that
Indonesian EFL school teachers with higher technological confidence tend to experience lower levels of
anxiety and hesitation when using serious games, allowing them to approach the technology more positively
and perceive it as easier to operate. This is consistent with Zhang et al. (2023), who reported that German
pre-service teachers with high self-efficacy demonstrate strong confidence and competence, allowing them to
understand and navigate technology without feeling overwhelmed. Similarly, Hazzan-Bishara et al. (2025)
found that teachers who are confident in their technological abilities tend to perceive Al-based tools as easier
to use. Consistent with this, Wang et al. (2024) explained that Chinese teachers with higher confidence
in their technological skills are better able to control, understand, and explore system features, thereby
reinforcing their perception that the technology is easy to use.

SS also showed a negligible, non-significant effect on BI, consistent with prior studies reporting similarly non-
significant relationships between institutional support and teachers intention to use educational technologies
(Huang et al., 2025; Liu et al., 2025). A possible explanation is that the limited institutional facilitation
available to Indonesian EFL teachers, particularly regarding the integration of serious games. Although
schools may provide basic infrastructure, support specifically targeted toward game-based instruction,
such as structured training, technical guidance, and curriculum-aligned materials, remains insufficient and
varies considerably across institutions. As a result, EFL teachers rely primarily on their own pedagogical
knowledge and digital experience rather than institutional support when deciding whether to adopt SGs,
reducing the influence of school support on their behavioral intention. This contrasts with Bayrak and
Liman-Kaban (2024), who reported that in Turk, adequate infrastructure and strong technical support were
the most influential factors motivating teachers’ intention and actual use of gamification. Similarly, GA
showed a negligible, non-significant effect on BI, which contradicts earlier studies that reported significant
relationships between GA and BI (Chen et al., 2022; Verano Tacoronte et al., 2025; Wang et al., 2024). One
possible explanation is that teachers’ growing familiarity with digital game-based platforms such as Quizizz,
Kahoot, and Wordwall has normalized their use, reduced apprehension and diminishing the role of anxiety
in shaping behavioral intention.

PU had a significant effect on EFL teachers’ ATT toward using SGs in English teaching. This indicates that
when teachers perceive SGs as genuinely useful for enhancing instructional effectiveness, they are more
inclined to form positive attitudes toward their adoption. This result aligns with Davis’s (1989) assertion that
PU is a central driver of technology acceptance and is consistent with prior studies showing that teachers’
attitudes are strongly shaped by their perceptions of a technology’s instructional value (Al-Obaydi et al.,
2025; Ates & Yilmaz, 2024; Nguyen et al., 2025; Simsek et al., 2025). Moreover, PU had a significant effect
on BI, indicating that EFL teachers who perceive SGs as capable of enhancing instructional effectiveness,
boosting learner motivation, and supporting language skill development are more likely to show a willingness
to integrate them into their classroom practice. This result is supported by previous studies that emphasize
the role of perceived benefits in shaping teachers’ adoption of educational technologies (Su et al., 2025;
Hazzan-Bishara & Levi, 2025).

In line with earlier studies in educational technology (Al-Obaydi et al., 2025; Ates & Yilmaz, 2024; Nguyen
et al., 2025; Simsek et al., 2025; Su et al., 2025; Vigoroso et al., 2025; Yeo et al., 2022), the result revealed
that PEOU had a significant effect on PU among EFL teachers using SGs. This result suggests that when
SGs are easy to operate, teachers face fewer cognitive and technical challenges, allowing them to focus more
fully on instructional design, classroom management, and supporting student engagement. Consequently,
the straightforward use of SGs facilitates smoother integration into teaching, which strengthens teachers’
perceptions of their usefulness in language education.

PEOU also predicted ATT, suggesting that when EFL teachers perceive SGs as simple and manageable to
use, they are more likely to develop positive attitudes toward adopting them. This result aligns with previous
studies (Ates & Yilmaz, 2024; Nguyen et al., 2025; Simsek et al., 2025; Turan et al., 2022; Yeo et al., 2022),
which show that ease of use is a central factor shaping teachers’ attitudes toward educational technologies.
These studies suggest that when a technology requires minimal effort to learn and operate, EFL teachers
are more inclined to view it favorably. Consequently, lower perceived effort translates into more positive
attitudes, strengthening teachers’ willingness to adopt SGs in their classrooms.
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The relationship between ATT and BI was found to be strong, indicating that EFL teachers’ positive
attitudes toward SGs directly influence their intention to adopt them. This result is supported by previous
studies on digital games (Al-Obaydi et al., 2025), mobile-based assessment (Ates & Yilmaz, 2024), mobile
augmented reality (Koutromanos et al., 2024), and generative Al (Simsek et al., 2025), all of which
consistently emphasize the pivotal role of attitudes in shaping behavioral intention. The strong influence
of ATT in this study can be explained by teachers’ perceptions that SGs enhance student engagement,
stimulate motivation, and foster more interactive and meaningful learning experiences. These perceived
benefits align with the instructional priorities of Indonesian EFL teachers, who increasingly seek tools that
create dynamic classroom environments and improve learning outcomes.

CONCLUSION

This study examines the factors that influence Indonesian EFL school teachers’ intention to adopt SGs
in English teaching. To address this aim, it draws on the TPACK-SG framework and an extended TAM
model that integrates PE]J, SGSE, SS, and GA. Using PLS-SEM analysis, 14 constructs were identified as
significant determinants of teachers” intention to use SGs. The results show that SGK significantly predicts
SGPK, SGCK, and SGPCK. SGPK strongly influences SGPCK, while SGCK does not. Moreover, PE],
SGPCK, and PEOU significantly affect PU, whereas SGPCK and SGSE significantly predict PEOU. In
turn, PEJ, PU, and PEOU significantly shape ATT, while PU and ATT significantly determine BI. By
contrast, SS and GA were not found to have a significant effect on BI. Overall, the results contribute to a
deeper understanding of the knowledge, motivational, and perceptual factors that shape Indonesian EFL
teachers’ intention to integrate SGs into English teaching.

This study offers both theoretical and practical implications. Theoretically, it contributes to the growing
body of knowledge on SGs adoption in language education by providing novel insights. First, it integrates
two influential frameworks, TPACK-SG and extended TAM, into comprehensive model that enhances
understanding of the factors influencing teachers’ adoption of SGs for English teaching. Second, the study
highlights serious game self-efficacy as a critical factor in the technology acceptance process, emphasizing
how internal support mechanisms such as teachers’ confidence, prior experience, and personal motivation
strengthen their ability to design, adapt, and implement SGs. Such internal resources not only shape
teachers’ initial intention to adopt SGs but also sustain their long-term integration into pedagogical
practice. Practically, this study provides several implications for professional development, curriculum
design, and institutional support in integrating SGs for English teaching. First, professional development
should go beyond general technological proficiency and include practical workshops on designing game-
based lesson plans, contextualizing subject matter through SGs, managing classroom interaction, and
integrating assessment tools. Such programs can help teachers move from superficial familiarity with
games to the deeper competencies required for pedagogically sound and content-driven implementation.
Additionally, professional development should also focus on strengthening teachers’ self-efficacy. Beyond
equipping teachers with design and technical skills, training initiatives should provide guided simulations,
collaborative projects, and safe spaces for experimentation where teachers can experience success with
SGs. These opportunities not only reduce apprehension but also create positive experiences that build
confidence, enabling teachers to perceive SGs as practical and manageable tools. Second, curriculum
developers should formally incorporate SGs into curriculum frameworks and align them with specific
language learning objectives such as vocabulary development, communicative ability, and student
motivation. This can be achieved by recommending structured activities, such as game-based vocabulary
drills or group collaboration tasks, accompanied by clear templates and guidelines that help teachers
adapt content for interactive use. Such measures would normalize SGs as integral instructional tools
rather than optional supplements. Providing model lessons and practical exemplars can also reduce
teacher uncertainty and promote consistent implementation across various educational contexts. Third,
institutional support should shift from a limited focus on providing infrastructure to a broader emphasis
on teacher empowerment and long-term capacity-building. Schools can create mentoring initiatives,
recognition systems, and Professional Learning Communities (PLCs) where teachers collaborate to
design, trial, and evaluate game-based teaching approaches. For instance, PLCs could facilitate peer-
sharing sessions where teachers exchange strategies for integrating games into grammar instruction,
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address classroom management issues, or jointly design assessment methods within digital platforms.
These collaborative efforts build teacher confidence, lessen apprehension, and cultivate a culture in which
SGs are accepted as credible pedagogical tools.

Although this study provides meaningful contributions, several limitations should be acknowledged. First,
the use of purposive sampling limits the generalizability of the findings. Because participants were selected
based on specific criteria rather than through random sampling, the results may not fully represent all EFL
teachers and should be interpreted with caution when applied to broader populations. Second, the study relied
entirely on self-reported questionnaire data, which may be affected by response bias, including socially desirable
responses. Future research could incorporate interviews, classroom observations, or mixed-method approaches
to obtain richer and more accurate insights into how teachers integrate serious games into their instructional
practices. Third, the cross-sectional design of the study prevents the establishment of causal relationships
among the variables. Longitudinal or experimental research designs would allow for the examination of changes
in teachers” perceptions and behaviors over time. Finally, the study did not examine potential moderating
variables such as age, gender, teaching experience, or school level, which may influence teachers’ TPACK-SG
perceptions and acceptance of serious games. Including these moderators in future analyses would provide a
more comprehensive understanding of variations across different teacher groups and help identify factors that
shape more effective and inclusive integration of serious games in English teaching.
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