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Abstract 

As technology becomes more integral to education, its practical use is shaped by cultural influences, 

especially in diverse classrooms. EFL teachers have recognized the significance of cultural and 

multicultural awareness, which enriches the educational experience, particularly in advanced settings. 

Consequently, this qualitative exploratory study investigated the impact of cultural and multicultural 

awareness on Iranian EFL teachers' TPACK in both AVR-based and traditional teacher training courses. 

Therefore, 28 Iranian EFL teachers participated in an eight-week training program, followed by semi-

structured interviews and reflective inquiries. The data was analyzed through qualitative thematic analysis, 

both manually and using MAXQDA, guided by Mishra and Koehler’s (2006) TPACK framework. The 

findings revealed that both AVR-based and traditional training methods improved TPACK, but each had 

unique strengths and limitations. AVR training led to significant improvements in teachers' TCK and TPK, 

enhancing their ability to integrate cultural knowledge into teaching practices and adapt pedagogical 

strategies. Traditional training also improved TPACK, strengthening PK and PCK through effective media 

use. In addition to updating teaching practices to meet the needs of Generation Z, AVR's strengths included 

increased adaptability and creativity in lesson planning, while traditional methods offered solid, practical 

approaches to cultural integration. Challenges such as the high cost and complexity of AVR technology 

contrasted with the more straightforward implementation of traditional methods. Additionally, pedagogical 

implications include integrating AVR technology to enhance culturally relevant teaching, emphasizing 

ongoing professional development, addressing technological and cost challenges, and combining 

innovative and traditional methods for comprehensive teacher preparation. 
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INTRODUCTION 

Cultural and multicultural awareness are crucial elements of effective education, particularly in the context 

of EFL teaching. Given the interconnectedness of language and culture (Dabou, 2021), numerous 

researchers highlighted its importance as comprehending a language necessitates insights into its cultural 

dimensions (Baydak et al., 2015; Hidayati et al., 2017; Shmidt et al., 2021). Moreover, applied linguistics 

has increasingly focused on the dynamic relationship between language, culture, and context, highlighting 

the need for educational practices that are both culturally sensitive and contextually relevant (Chapelle, 
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2013). As student demographics become more diverse due to globalization and immigration, it is imperative 

for teacher educators to incorporate cultural and multicultural awareness into teaching practices. This need 

is particularly significant for EFL teachers to navigate a variety of cultural backgrounds to provide effective 

instruction (Chinh, 2013; Ramlan & Maarof, 2014; Zohrabi et al., 2019; Tebben, 2021). Therefore, in 

designing language curricula, it is crucial to pay close attention to cultural varieties, identify critical cultural 

elements, and apply appropriate teaching strategies that bridge cultural gaps (Rashid et al., 2024). 

 Similarly, technology has become an integral part of modern education, offering new tools and 

methods that enhance interactive, immersive, and efficient teaching and learning experiences. One of the 

primary roles of digital technology is to provide access to a diverse range of teaching resources (Li, 2024). 

However, the integration of technology is not merely about adopting new tools; it must also consider the 

cultural context in which these tools are used. While technology has the potential to enhance learning 

experiences, its effectiveness is significantly influenced by how well it aligns with the cultural backgrounds 

and needs of both students and educators (Erbas & Demirer, 2019; Merchant et al., 2014). Therefore, 

technology integration must be approached with an understanding of cultural and multicultural factors that 

shape its use and impact. 

 Technologies such as messaging, video conferencing, and virtual reality enhance education by 

allowing individuals to dive into engaging cultural experiences (Shadiev et al., 2023; Tafazoli, 2024). 

Augmented virtual reality (AVR) aligns with constructivist learning theory by facilitating active knowledge 

construction in environments that transcend traditional classroom settings (Alizadeh, 2019; Berti et al., 

2020; Yang & Liao, 2014). However, its effectiveness, like other technologies, is also influenced by cultural 

factors since distinct groups and individuals interact with and employ technology in specific, differentiated 

manners. This variation leads to diverse experiences and outcomes at both group and individual levels 

(Masimba et al., 2019; Sunny et al., 2019). Additionally, challenges such as the digital divide, the need for 

digital literacy, and equitable access to technology must be addressed to fully leverage these tools for 

language education (Li, 2024). 

 Subsequently, theoretical frameworks such as TPACK (Mishra & Koehler, 2006) and Rogers’s 

(2003) Diffusion of Innovations (DOI) theory provide valuable insights into the factors that affect 

technology adoption and integration. TPACK highlights the interconnections between technological, 

pedagogical, and content knowledge in teaching, while DOI theory indicates the importance of factors such 

as relative advantage, compatibility, complexity, trialability, and observability in understanding how 

technology is adopted and implemented in educational settings. Therefore, empowering teachers with 

cultural knowledge rooted in culturally responsive pedagogy (Ladson-Billings, 2014) is vital for effective 

teaching to increase educational equity and embrace constructivist principles in diverse contexts (Salimi & 

Rad, 2024). Addressing these factors enables educators to effectively consider culture by incorporating 

contemporary technologies into EFL teaching. 

Despite extensive research on technology integration in education, a significant gap remains in 

understanding how cultural and multicultural awareness affects TPACK (Technological Pedagogical 

Content Knowledge) in EFL (English as a Foreign Language) teacher training. While studies have explored 

TPACK’s benefits and practical aspects of AR and VR tools (Huang et al., 2021; Alizadeh, 2019; Saito & 

Lee, 2023) and digital cultural transformations (Thyssen et al., 2023), there is limited research on how 

culture influences the adoption and effectiveness of these technologies in diverse EFL settings. Existing 

research also highlights the need for more nuanced approaches to TPACK, particularly in intercultural 
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contexts (Wang, 2022; Haga, 2024). This study addresses this gap by examining the role of cultural and 

multicultural awareness in EFL teacher training, providing insights into TPACK development through 

innovative methods, and enriching the literature on the intersection of culture and technology. It lays the 

groundwork for integrating cultural awareness with technological innovations, such as AVR, enhancing 

teacher education through a more culturally and technologically integrated approach.  

 

LITERATURE REVIEW 

Culturally Responsive Teacher Education  

Amid the rising cultural diversity and fast-paced technological developments in the EFL context, teachers 

must heighten their cultural and multicultural understanding. Embracing modern, culturally sensitive 

teaching practices enables them to meet the unique needs of students and cultivate an atmosphere of 

inclusivity in the classroom (Gonzalez-Vidal & Moore, 2024). Thus, educational authorities play a vital 

role in recognizing and adopting efficient teaching practices by incorporating cultural factors that empower 

educators to promptly adapt to the ever-evolving educational landscape (Cowie & Alizadeh, 2022; Mensah, 

2021). However, teacher education programs face the significant challenge of preparing future teachers for 

the diverse demands of modern classrooms, including content knowledge, classroom management, 

meaningful communication, technology integration, and reflective practice (Darling-Hammond, 2010). In 

this regard, many teacher candidates fail to develop essential skills to address the challenges of teaching 

diverse populations (Sanders et al., 2014; Acquah & Commins, 2017; Williams et al., 2023) in terms of 

cultural and multicultural awareness and culturally responsive pedagogy (Williams et al., 2023). Therefore, 

culturally responsive teacher training is crucial for educators, particularly those working in urban schools 

with diverse student bodies (Allen et al., 2017), which requires teachers’ cultural and multicultural 

awareness. 

 Cultural awareness involves recognizing similarities and differences among cultural groups 

(Hofstede et al., 2010), which influences education (Yurtsever & Özel, 2021). This enhanced understanding 

of cultural diversity encourages fair and inclusive teaching practices by bridging differences, navigating 

evolving educational challenges, and increasing tolerance between societies. Likewise, multicultural 

awareness is characterized by an openness to understanding cultural differences and acknowledging 

personal biases (Gayles & Kelly, 2007; Shey & Fangwi, 2020). By cultivating empathy, communication, 

and reflection, this awareness ensures inclusive learning environments that bridge cultural divides, 

challenge stereotypes and enable equitable education for all students. Culturally responsive pedagogy 

(CRP) and culturally responsive teaching (CRT) are vital approaches that emphasize integrating students' 

cultural backgrounds into teaching practices to cultivate inclusivity and academic success. CRP indicates 

high academic achievement by encouraging self-advocacy and embracing cultural competence by 

incorporating students' cultural backgrounds into daily interactions and instruction (Ladson-Billings, 2014). 

Likewise, CRT leverages students' cultural knowledge, prior experiences, and unique perspectives to create 

engaging and effective learning experiences for diverse learners (Gay, 2013). It stresses multicultural 

awareness for teachers, helping them examine their cultural values and beliefs (Aceves & Orosco, 2014). 

Both approaches, which are built on cultural awareness, aim to create transformative educational practices 

that empower learners and promote social consciousness by celebrating their diverse backgrounds and 
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tailoring learning experiences. Consequently, addressing cultural and multicultural awareness in EFL 

teaching is crucial, especially as remote learning becomes more widespread. 

 Developing cultural awareness is not an innate skill for instructors but can be cultivated through 

training (Chen & Yang, 2017). Therefore, Teacher education programs should prioritize cultural 

responsiveness and use various methods and technologies to enhance teachers' cultural and multicultural 

awareness, ensuring fair learning environments. Effective programs are required to integrate multicultural 

education throughout the curriculum rather than treating it as an add-on, allowing educators to continuously 

adapt their practices to meet the diverse and evolving needs of students (Ebersole et al., 2016). For instance, 

Gist et al. (2019) investigated the significance of culturally responsive teaching methods in U.S. teacher 

preparation programs. It critiqued the programs for focusing too much on a predominantly white teacher 

population, which often treats culturally relevant practices as secondary rather than central. They argued 

for making culturally responsive teaching a core part of preservice training and called for a more inclusive 

approach to help future teachers better connect with diverse students. Additionally, Salimi and Rad’s (2024) 

exploration of multiculturalism in Iran's EFL teacher education revealed significant factors, including 

equity, enhancing communicative skills, increasing positive thinking, embracing differences, integrating 

multicultural content, and implementing varied assessment methods. Their research highlighted the 

importance of incorporating cultural elements into teacher education through innovative training and 

curriculum enhancements to refine teaching methodologies. 

TPACK and the Role of Technology in Teacher Education 

As it is mentioned, cultural and multicultural awareness is crucial for training teachers to manage diverse 

classrooms. Consequently, teacher trainers must combine instructional methods and subject knowledge 

with cultural sensitivity. Technology is essential in this process because it overcomes language barriers and 

enhances communication through digital innovations that provide immersive cultural experiences, 

deepening educators' understanding of diverse contexts. As globalization grows, incorporating these tools 

into teaching practices helps educators better meet the varied needs of their students (Ebersole et al., 2016). 

Yet, educators must develop their technological knowledge to successfully incorporate new technologies 

in language teaching practices (Rahimi & Pourshahbaz, 2018). As per Mishra and Koehler (2006), 

understanding the interconnectedness of content, pedagogy, and technology is vital. Some teachers use 

technology simply to present content, while others harness it as a transformative tool in their teaching 

(Harris et al., 2009). Thus, a well-developed TPACK is essential for teachers to effectively balance 

technology with diverse backgrounds, especially in EFL contexts (Lee et al., 2013; Mishra & Koehler, 

2006).  

 Mishra and Koehler’s (2006) TPACK framework comprises seven knowledge constructs (Figure 

1): CK represents the knowledge of instructional content, PK denotes the understanding of teaching 

methods and strategies, PCK refers to the skill of employing effective teaching practices for specific 

content, TK signifies the expertise in utilizing various technological tools and resources, TCK involves the 

ability to present content using technology, TPK encompasses the knowledge of integrating technology to 

enhance teaching practices, and TPACK combines knowledge of content, pedagogy, and technology to 

facilitate students' learning. 
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Figure 1. TPACK Framework (Adapted from http://tpack.org) 

 

 

 

 

 

 

 Various studies emphasize the crucial role of cultural factors in TPACK development, highlighting 

the importance of integrating cultural knowledge into teacher training to bridge gaps between teachers and 

students through technology (Adam, 2017; Chai et al., 2013; Greene & Jones, 2020; Haga, 2024). For 

example, Shiyao’s (2021) study adopted a quantitative method to explore six EFL teachers' TPACK, 

focusing on the mediation of different teaching experiences. The results indicated that teachers with 

multicultural teaching experience rated their TPK, TCK, and PCK more positively than their counterparts 

without such experience. This result emphasized how diverse teaching experiences mediate EFL teachers' 

TPACK and contribute to the existing literature by examining TPACK through a contextual and cultural 

lens.  

 Moreover, Novita and Purwati’s (2022) mixed-methods study investigated the online professional 

development of 125 in-service EFL teachers in East Java, Indonesia, through a sociocultural lens. They 

found that while teachers demonstrated strong PCK and TCK, their sociocultural TPACK practices were 

limited by a lack of experience with cultural concepts despite the extensive online training program and 

assessments provided. The study highlighted the need for revising online training curricula to include 

broader cultural networking and experiences to better support teachers in applying sociocultural knowledge 

effectively in their teaching practices. Additionally, Haga (2024) explored how effective the TPACK 

framework is in integrating technology, paying particular attention to cultural influences. She employed 

analytic autoethnography to delve into the experiences of a Canadian EFL teacher working at a Japanese 

university for seven years, incorporating concepts from culturally responsive teaching and both Western 

and Japanese cultural theories. The findings revealed notable shortcomings in the TPACK model when 

applied to intercultural settings, advocating for the addition of cultural knowledge as a unique yet 

interconnected construct (TPACCK). This new framework emphasizes that cultural awareness significantly 

affects the understanding of individuals and their interactions with technology within diverse contexts. 

Consequently, there is a growing need to focus on cultural factors in TPACK development to enhance 

culturally responsive teaching practices. 

 Although the aforementioned studies indicate improvements in TPACK across various cultural 

contexts, they fall short of thoroughly exploring how cultural and multicultural awareness specifically 

impacts TPACK and its underlying constructs. Additionally, these studies offer limited insights into 

practical strategies for addressing the challenges identified. Building on these observations, it is essential 

to explore innovative approaches that may bridge these gaps in EFL teacher training. 

Augmented Virtual Reality in Teacher Education 

Teachers who integrate cultural knowledge into their TPACK are more likely to have professional success 

in creating inclusive and engaging learning environments (Harris & Hofer, 2011). However, while cultural 

http://tpack.org/
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knowledge is a critical factor, the incorporation of innovative tools also contributes to an engaging learning 

environment. For instance, Huang’s (2021) study demonstrated the effectiveness of a two-year online 

teacher training program in enhancing 100 EFL teachers' TPACK competencies. The program used online 

platforms such as Zoom and Microsoft Teams. This program highlighted the importance of cultural 

awareness and multilingual competencies in effective teaching while also showcasing how technology can 

overcome traditional constraints and improve TPACK development. 

 Understanding the adoption of such technological innovations can be further informed by Rogers’s 

(2003) diffusion of innovation (DOI) theory, which describes how information about new technologies is 

shared among adopters, influencing their integration into educational settings. This theory, along with 

related models, helps explain how educators adopt and integrate digital technologies (Ofosu-Amaah, 2021). 

For example, Mundy et al. (2019) explored educators’ attitudes toward using augmented reality in K-12 

and higher education through the lens of DOI theory. They found that educators utilized AR for various 

purposes, including introducing concepts, activating prior knowledge, creating AR games, and enabling 

students to showcase their knowledge. However, barriers such as costs, technology accessibility, and 

limited educational apps were identified. The study applied DOI theory to classify current AR users as 

innovators and early adopters, enhancing understanding of AR adoption among educators. Consequently, 

educators are urged to equip themselves to incorporate novel technologies such as augmented and virtual 

reality (AVR) into their instructional practices (Peterson & Stone, 2019). 

 Virtual reality (VR) is a computer-generated environment that simulates real situations and 

provides immersive experiences through interactive and sensory inputs like sight, touch, and hearing using 

devices such as goggles and gloves (Fernandez, 2017). Fernandez (2017) explained that, unlike virtual 

reality, augmented reality (AR) integrates digital information with real-world environments, combining real 

and virtual elements, interacting in real-time, and registering information in 3D to enhance the user's 

perception of their surroundings. AVR blends AR and VR technologies to establish immersive experiences. 

Despite the absence of a uniform definition, AVR shares conceptual similarities with Mixed Reality (MR) 

or Extended Reality (XR), as it merges real and virtual worlds, enabling the coexistence and interaction of 

objects and their associated data within these mixed environments (Sharma, 2021). 

Innovative applications of AVR are anticipated to significantly influence teaching by introducing 

new methods and simulating real-life scenarios in virtual environments (Smith et al., 2021). Despite not 

being specifically designed for education initially (Antonenko et al., 2017), these innovative technologies 

can create engaging and immersive learning environments that cater to diverse cultural backgrounds and 

learning needs. As such, AVR holds the promise to transform traditional teaching methods by enhancing 

motivation, engagement, and retention within experiential and interactive contexts (Billinghurst & Duenser, 

2012). Zhang (2021) examined the implementation of VR in K-12 ESL classrooms by providing some 

curriculum examples and highlighted its potential value for teacher educators and cooperative curriculum 

design. While increased engagement and authentic cultural simulations were identified as benefits, issues 

such as technological support and age appropriateness were also noted. Zhang recommended the purposeful 

incorporation of VR into teacher education programs, ensuring it aligns with learning goals and offers 

necessary classroom assistance. 

 Moreover, Azam et al.’s (2023) quantitative study on 33 teachers showed that AR technology 

enhances teachers' TPACK, boosting their TK and TPK. Their study found a positive relationship between 

teachers' readiness to use AR and their TK, suggesting AR exposure improves their technological skills. 
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However, a gap remained between readiness and TPK, indicating the need for more comprehensive 

pedagogical training. This highlights the importance of updated training programs that address both 

technological and pedagogical aspects to maximize AR’s educational benefits. Similarly, Saito and Lee’s 

(2023) review study indicated that integrating VR into educational settings significantly affects teachers' 

TPACK. They emphasized that effective VR integration enhances teachers' TK by requiring improvements 

in managing technology infrastructure, such as internet connectivity and physical space. Additionally, it 

impacts TPK, as educators must adapt their pedagogical strategies to accommodate VR's unique demands, 

such as setting appropriate educational goals and assessment systems. While the study did not explicitly 

address the impact of cultural factors, it suggested that adapting VR technology to diverse classroom 

contexts could influence how effectively TPACK develops.  

 Effective AVR integration in education requires addressing the challenges and training needs. By 

doing so, more robust programs can be designed not only to support the development of teachers' TPACK 

but also to boost their ability to navigate and implement emerging technologies in diverse educational 

settings. For instance, Belda-Medina and Calvo‑Ferrer’s (2022) mixed-methods research through pre- and 

post-tests on 92 pre-service teachers' digital competence and attitudes toward AR revealed a positive impact 

on their TPACK. While teachers showed strong self-perceived knowledge in CK, TK, and PK, they 

experienced difficulties with TPK. They emphasized the necessity for comprehensive training combining 

technology and teaching strategies. Despite challenges, teachers had positive attitudes toward AR, 

acknowledging its potential to improve learning via increased engagement and cognitive skills. Thus, 

successful AR integration demands thorough training programs concentrating on practical application and 

digitally focused teaching abilities. 

Although scholars have explored AR/VR technologies in education, significant gaps persist in EFL teacher 

education, particularly regarding comprehensive pedagogical training and alignment with cultural diversity. 

The combined use of AR and VR and its impact on TPACK development, especially concerning cultural 

demands, remains underexplored. To address these gaps, this exploratory qualitative study will investigate 

how cultural and multicultural awareness influences Iranian EFL teachers' TPACK development in both 

conventional and AVR-based teacher training courses. By doing so, this study aims to contribute novel 

insights into the role of contemporary technological tools in teacher education and provide a deeper 

understanding of how these innovations can enhance teaching practices in culturally diverse settings. The 

research seeks to answer the following question: In what ways do EFL teachers within AVR-based and 

conventional teacher education groups perceive the integration of cultural and multicultural awareness into 

their TPACK development? 

 

METHOD 

Design 

The objective of this exploratory qualitative research was to examine the perspectives of EFL teachers on 

the influence of cultural and multicultural awareness in developing their TPACK, specifically in traditional 

and AVR-based teacher training contexts. Since this study aimed to apply an innovative method in EFL 

teacher training courses, this approach was selected, which enables researchers to uncover novel concepts 

and insights, develop new theories, and explore uncharted aspects of teacher education programs (Heigham 

& Croker, 2009). Furthermore, a phenomenological perspective was adopted to explore EFL teachers' lived 
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experiences, providing deeper insights into how these experiences influence their TPACK development 

(Creswell, 2014; Worthington, 2013).  

Participants and Context of the Study 

Identifying suitable participants is crucial for validating research results and applying them effectively. 

Thus, convenience sampling was employed, where readily available individuals were selected. Although 

this approach may have drawbacks like potential bias or limited applicability, its practicality and viability 

within constraints such as time and resources are essential considerations (Creswell, 2014). Consequently, 

this approach was selected due to the limited access to a broader population of EFL teachers, time 

constraints, and the exploratory nature of the study, making it the most feasible option for this research. 

Thus, 28 Iranian EFL teachers, both male and female, were selected.  

 

Instruments 

A multi-method triangulation approach effectively addressed the current study's aims by employing three 

distinct data collection instruments, thereby ensuring a comprehensive understanding and enhancing the 

validity and reliability of our findings (Nassaji, 2020). First, semi-structured interviews with supplemental 

open-ended questions were developed based on relevant literature and expert feedback. The questions were 

tailored for each group of participants and explored their attitudes, perceptions, and views regarding cultural 

and multicultural awareness in their TPACK development, allowing for an in-depth examination of issues 

raised in an exploratory manner (Dornyei, 2007; Mackey & Gass, 2005). The interview protocol was 

validated through a pilot study with a small sample of participants, ensuring clarity and effectiveness of the 

questions. Second, participants were asked to write reflective narratives after each course session. The 

narrative inquiry method, which examines personal experiences within cultural contexts over time 

(Riessman, 2008), was combined with a reflective practice involving analyzing teaching experiences for 

learning outcomes and potential improvements (Cirocki & Farelly, 2016; Farrell, 2011). This approach was 

chosen due to the increasing value placed on teachers' perspectives and reflection in teacher education 

research (Burton, 2009). 

Procedure and Data Analysis 

The study included two separate eight-week teacher training programs: one utilizing AVR and the other 

employing conventional methods. Each program featured theoretical teaching methodologies, practical 

teaching experiences, and final demonstrations. Key assessment criteria for participants' performance were 

based on their teaching practices, where they were required to prepare and present lesson plans for specific 

topics. Participants were expected to demonstrate their understanding of various teaching strategies, cultural 

content integration, and effective use of technology in their teaching practice. These assessments were 

conducted through observations of their teaching practices and evaluation of the lesson plans they prepared. 

The final demonstrations were also evaluated based on these criteria, ensuring a comprehensive assessment 

of the participant's overall performance throughout the training programs. 

 Participants were informed about the study’s objectives, and ethical standards were upheld, 

including consent, confidentiality, and anonymity. To ensure research trustworthiness, four aspects were 

established. First, to enhance transferability, comprehensive documentation throughout the research process 

allowed findings to be applied to various contexts. For credibility, we employed a triangulation design by 
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integrating data from reflective narratives and interviews, resulting in consistent and reliable data. 

Specifically, we compared and contrasted the themes and insights emerging from both data sources to cross-

validate our results. This process involved analyzing both types of data for commonalities and differences, 

thereby ensuring a more comprehensive and accurate understanding of the research topic. The 

confirmability was ensured through member checking to validate responses and minimize biases. Finally, 

intra-rater dependability in data analysis was maintained by implementing a code-recode strategy (Ary et 

al., 2019). 

 Throughout the eight-week conventional program, participants engaged in theoretical sessions on 

modern English as a foreign language teaching strategies twice weekly. Validated course material, designed 

by the researcher and reviewed by applied linguistics experts, was used in both programs. Participants 

explored online teaching technologies, practiced teaching in these settings, and studied ways to incorporate 

cultural and multicultural awareness into their lesson plans. They engaged in group teaching practices, 

switching between teaching and learning roles. In the final demonstration session, trainees in groups of four 

or five alternated roles and presented 15-20 minute lessons. Participants wrote narratives after each session 

to document their experiences and, upon completing the program, took part in a semi-structured interview 

to discuss integrating cultural and multicultural concepts into their teaching and their significance for 

TPACK.  

 In the AVR-based program, trainees engaged in theoretical instruction on contemporary teaching 

methodologies twice a week for eight weeks. Trainees observed real-world classrooms in virtual reality, 

allowing them to analyze teaching styles and strategies. These sessions, recorded with an Insta360 X3 

camera, were viewed through VR headsets using the Side Quest app. Trainees were tasked with studying 

diverse teaching strategies and incorporating cultural and multicultural awareness into their teaching 

practice sessions. For practice and demonstration sessions, a custom software application was developed 

on the Unity game engine, compatible with both Android headsets and Windows computers. Participants 

used Oculus Quest 2 headsets to teach English in virtual reality, interacting with avatars that represented 

learners from various cultural backgrounds and language levels. Trainees practiced teaching in groups, 

switching between teacher and student roles. In the demonstration session, trainees delivered 15-20-minute 

lessons in virtual reality, engaging with avatars controlled by real foreign language learners. They prepared 

by creating lesson plans and materials with cultural and multicultural elements. Mirroring conventional 

trainees, participants documented their experiences, focusing on how cultural awareness influenced their 

teaching and TPACK development. After the course, they participated in a semi-structured interview to 

share their views on integrating cultural and multicultural understanding into EFL education. 

 Data analysis was conducted using a combination of manual and MAXQDA software-supported 

qualitative thematic analysis, following the six-phase process outlined by Braun and Clarke (2006). Phase 

1: Familiarization with the data began with the transcription of all recorded interviews, during which 

researchers immersed themselves in the data by repeatedly reviewing and annotating the transcripts. Phase 

2: Generating initial codes was achieved through In-Vivo coding, where 283 codes were identified based 

on the exact words and terminologies used by participants in their interviews and narratives. Phase 3: 

Searching for themes involved a thorough examination of these codes to identify patterns, with the 

assistance of MAXQDA’s visual tools such as Code Maps and MAXMaps, which helped to visualize 

relationships between codes. In Phase 4, reviewing potential themes, these initial themes were cross-

checked against the entire dataset and refined to ensure they were coherent, distinct, and relevant to the 

research objectives. Phase 5: Defining and naming themes involved the finalization of theme names and 
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definitions, ensuring alignment with the research question. Finally, in Phase 6, the report was produced, 

and the researchers extracted broad TPACK development themes by indicating commonalities among codes 

within conventional and AVR-based contexts for each concept. 

 

RESULTS 

EFL Teachers’ TPACK Development 

In addressing the objective of the present study, the researchers opted to employ Mishra and Koehler’s 

(2006) framework and its seven knowledge constructs as the foundation for data analysis. As shown in 

Figures 2 and 3, the thematic analysis of conventional and AVR-based teacher education programs yielded 

three main themes and their corresponding sub-themes concerning EFL teachers' perceptions of their 

TPACK development. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. The Concept Map for EFL Teachers’ TPACK Development in Conventional Teacher Education Program as 

Illustrated by MAXQDA 

Figure 3. The Concept Map for EFL Teachers’ TPACK Development in AVR-Based Teacher Education Program as 

Illustrated by MAXQDA 
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Culturally Responsive Teaching Environment 

EFL teacher trainees in both conventional and AVR-based groups acknowledged the significance 

of cultural immersion through media in enhancing their TCK and PCK. For instance, participant 3 noted, 

“Using different media resources such as movies, songs, TV shows, and social media can help us learn how 

people communicate in real-life situations and to get to know other people better.” Although the AVR-

based group participants believed that AVR offered a more immersive and authentic real-world experience, 

both groups agreed that utilizing media resources to introduce authentic cultural experiences into the 

classroom would contribute to the development of culturally responsive teaching. For instance, participant 

25 indicated that “since I’ve been exposed to various media resources, I have a good grasp on various 

cultures. In practice sessions, we could bring various media, which was so realistic! We could get to know 

our students better.” However, participant 26 in the AVR group noted, “While the immersive experience 

was valuable, the technology sometimes felt overwhelming, and I found it difficult to navigate between 

cultural content and the tools. It took away from my focus on teaching.” This suggests that although AVR 

can enhance cultural immersion, the complexity of the technology may detract from its pedagogical 

effectiveness if not managed properly. The added cognitive load required to navigate these tools could 

potentially overshadow the benefits of cultural immersion. 

 As the second sub-them, participants were of the belief that adapting teaching to a new generation 

was another effect of cultural and multicultural knowledge in their TPACK development. Participant 13 

stated that “it is very important that we always update technological knowledge as teachers! When I see 

how smart and skilled the new generation is in technology, I think it's very crucial for me to have something 

to offer myself." Therefore, cultural and multicultural knowledge has impacted teachers’ TPK, TCK, and 

CK to meet the diverse needs of learners. The third sub-theme concerning culturally responsive teaching 

and its influence on teachers' TPK involved creating a contemporary learning space. For instance, 

participant 22 stated, “Well, I must organize and update my materials to engage students, considering their 

behavioral and cultural differences. So knowledge of cultural needs and technology can help teachers create 

an attractive class environment." This concept was emphasized by the conventional group participants, who 

focused on utilizing technology to promote cultural awareness, address learners' needs, and enhance 

teaching practices. 

 Enhanced collaboration was another sub-theme recognized by participants in the AVR group. They 

argued that incorporating AVR technology into teaching practice facilitated collaboration with students, as 

participant 7 mentioned, “The collaborative aspect of teaching in AVR among teacher and learner was a 

remarkable point. During practice sessions, I could observe other trainees and see many different teaching 

styles, attitudes toward learners, and creativity for better performance.” This concept positively affects TPK 

and PK, resulting in more culturally responsive teaching and a more meaningful learning environment. The 

final sub-theme identified through the perceptions of the AVR group was interactive learning, which 

improved their TPACK. Participant 21 quoted: “In practice, I realized I didn't need constant eye contact. 

By using games in PowerPoint and emojis for feedback, I could make interactions more engaging and 

correct errors with various technological tools.” This approach not only enhanced the interactivity of the 

learning experience but also demonstrated an improvement in their TPK and PK by effectively integrating 

technology to support pedagogy. Nevertheless, participant 9 remarked, “The collaboration was beneficial, 

but the technology sometimes created barriers. Not all students were comfortable with the AVR 
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environment, which led to disengagement during some collaborative activities.” This indicates that while 

AVR can foster collaboration, it can also create new challenges, particularly when students or teachers are 

not comfortable with the technology. This discomfort may hinder engagement and collaboration, reducing 

the effectiveness of AVR-based training. 

Technology-Infused Pedagogy 

Regarding the first sub-theme as enhancing technology integration, participants in both groups emphasized 

the significance of utilizing technology in their teaching practices to raise cultural and multicultural 

awareness. This enhanced their TPK and TK. Trainees in conventional group had the opportunity to use 

various websites and applications in online practice sessions to draw students’ attention to culturally infused 

contents, while AVR trainees could bring AVR-friendly media to immerse their students in a culturally 

infused environment. Participant 8 mentioned that “after practicing online teaching, I realized we must 

adapt to advanced teaching methods and technology, learning to use and keep up with them as we become 

increasingly connected to them daily.” Likewise, participant 27 indicated that “the practice session was a 

brand-new experience! Teaching in VR was extraordinary. I realized that there is still room for 

improvement, but for now I have learned many things about using technology in my classes to make it more 

interesting.” Both groups acknowledged that this experience made them more curious about technology in 

education, and they found out they needed to increase their knowledge in this area. However, participant 

16 reflected, “I found it challenging to manage the classroom dynamics in AVR. The technology was 

sometimes distracting, and it was difficult to keep everyone engaged while navigating the virtual 

environment.” This illustrates the potential distractions of the technology itself which hinders classroom 

management skills. Teachers need to develop new management strategies to maintain engagement and 

focus within these virtual environments. 

 The second sub-theme shared between the two groups was unique management skills affecting 

TPK. Participant 20 quoted, “My classmates' teaching practices and their feedback, along with instructors' 

comments, were invaluable to my understanding of online teaching. Their actions and classroom 

management provided insights, while the feedback enhanced my awareness and broadened my perspective 

on my own performance.” In addition, members of the AVR group also recognized the need to enhance 

their pedagogical skills, which had an effect on their PK within the virtual reality context, in order to create 

more captivating lesson plans. They highlighted the importance of developing unique management skills 

to incorporate technology and cultural content into their lessons, which significantly affected their PK and 

TPK, as they learned to manage and adapt various technological tools and resources to promote cultural 

and multicultural understanding. For instance, participant 11 noted, “It’s different because I've taught 

various classes: mixed, female, and male, teenagers and adults. Each group needs unique management 

skills, especially in virtual reality. You must be fully prepared with your lesson plan, materials, and games.”  

Innovative Teaching Practices 

Both groups acknowledged that considering cultural and multicultural awareness enhanced their creativity. 

Participant 10 experienced that “the online classes have pushed me to think outside the box when 

considering cultural elements in my lessons. It’s exciting to experiment with new ideas in a new 

environment,” which encouraged participants to utilize unique content and materials in their classrooms, 

affecting their PK and TPK. Similarly, participant 1 mentioned, “teaching with technological tools helped 

me to come out of my comfort zone and try different strategies, especially in assessing my students.” 
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Participant 22 also reflected: “Teaching practice in VR has inspired me to develop interactive, culturally 

diverse activities that my students find both enjoyable and educational! It inspired me to develop some 

unique tasks to feed any type of cultural background and need.” They believed that continued exploration 

and integration of technology in education could further support them in developing culturally responsive 

and compelling learning environments. Nonetheless, participant 19 shared a concern: “While VR inspired 

new ideas, the technology itself was sometimes a barrier to execution. It wasn’t always intuitive, and I spent 

more time figuring out the tools than actually teaching.” This suggests that although AVR can stimulate 

creativity, the complexity of the technology can act as a barrier to its effective implementation. The time 

spent learning to use the tools may detract from the creative process, limiting the potential benefits of AVR. 

            The second shared sub-theme included more effective and engaging lessons affecting participants’ 

PK and TPK. For instance, participant 28’s experience illustrated the enhancement of PK: “My classmates’ 

curiosity as students in practice sessions about different cultures drove me to research and create 

informative and captivating lessons. I was greatly aided by the websites and applications you introduced.” 

Their acknowledgment of the benefits of online resources demonstrates how PK is strengthened by the 

ability to design and deliver content that resonates with students’ diverse backgrounds. Participant 3 

mentioned: “I've noticed a significant improvement in students’ engagement with 3D video in my class! It 

was rewarding to see my lessons resonate with students. Without VR, I couldn’t make such a realistic 

experience.” This demonstrates how TPK is enhanced by using advanced technologies to create immersive 

and realistic learning experiences, which enriches and supports a more engaging pedagogical approach. 

However, participant 12 noted, “The cost of AVR tools is a major concern. Not every school can afford the 

high-end equipment needed, which limits the widespread adoption of these innovative practices.” This 

highlights a significant barrier to the effectiveness and scalability of AVR-based training. The high cost of 

the necessary tools may restrict access and prevent some educators from benefiting from these advanced 

technologies, thereby impacting the overall reach and effectiveness of AVR-based pedagogical approaches. 

 Two additional sub-themes emerged from AVR group interviews and narratives: increasing 

adaptability affecting PK and TPK, and pedagogical and language knowledge improvement influencing PK 

and PCK. Participant 15 highlighted that: “Working with AVR technology has forced me to adapt and 

refine my teaching strategies, making me more confident in my ability to integrate cultural content 

effectively.” This demonstrates how cultural and multicultural adaptability enhanced their PK and TPK by 

stimulating more effective and confident use of cultural content. Moreover, participant 8 noted that “the 

opportunity to teach in a virtual reality setting has strengthened my language instruction skills while 

challenging me to incorporate cultural content in innovative ways,” which reflects growth in both PCK and 

PK, showing how AVR context can strengthen language teaching while promoting creative integration of 

cultural elements.  

 

DISCUSSION 

The initial purpose of this study was to investigate the impact of cultural and multicultural awareness on 

EFL teachers’ TPACK, with a particular focus on conventional and AVR-based teacher training contexts. 

EFL teacher trainees from both conventional and AVR-based groups recognized the importance of cultural 

integration through media in enhancing their TCK and PCK, with AVR participants finding the experiences 

more immersive and authentic. They agreed that adapting teaching methods to incorporate cultural and 
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multicultural awareness significantly impacted their TPK, CK, and overall TPACK. The AVR group 

highlighted enhanced collaboration, interactive learning, and the development of unique management skills 

as key benefits of the technology, leading to more culturally responsive and engaging teaching practices. 

Both groups emphasized the role of technology in fostering creativity, adaptability, and effective lesson 

planning, with the AVR context offering additional advantages in creating realistic, culturally diverse 

learning environments that strengthened their PK, TPK, and PCK. 

 Regarding the culturally responsive teaching environment, the results revealed improvements in all 

EFL teachers’ TCK and PCK due to adopting media-facilitated multicultural components in their teaching 

practices. While both groups utilized technology to incorporate various media, the AVR-based group 

showed better competency in delivering contextually appropriate content and enhancing their knowledge 

of culturally sensitive teaching methods. The immersive and interactive nature of AVR technology, such 

as 3D videos, storytelling, role plays, and games, provided a more authentic and realistic experience 

compared to traditional training methods, enabling AVR-trained teachers to create more engaging and 

effective learning environments. This result complements Budianto et al.’s (2023) findings on exploring 

EFL teachers’ TPACK, which indicate that although teachers demonstrated competence in TCK, they 

struggled with PCK, particularly when applying authentic problem-solving and real-world content. Novita 

and Purwati’s (2022) mixed-methods study on EFL teachers’ online development programs similarly 

highlighted that in-service teachers had a strong TPACK but struggled with integrating sociocultural aspects 

due to their limited cultural understanding and interaction. This gap was attributed to inadequate exposure 

and training in such environments. It highlights the need for targeted training to address these challenges, 

yet their study did not focus on innovative tools as a potential solution. The present study demonstrates that 

novel technologies, such as AVR, effectively address these limitations by facilitating more personalized 

and culturally responsive teaching practices. Moreover, AVR's ability to support collaborative and 

interactive learning environments enhances teachers' pedagogical flexibility, enabling them to engage 

students better across diverse cultural contexts. Rogers’s (2003) DOI theory supports these findings which 

offer significant improvements in pedagogical practices through its compatibility with contemporary 

educational needs. This emphasizes AVR’s potential to bridge gaps in traditional training and enhance 

pedagogical practices, as evidenced by the findings of Budianto et al. and Novita and Purwati. 

 Moreover, the findings indicated that adapting teaching methods to cater to generation Z's needs 

significantly impacted teachers' TPACK development, emphasizing the importance of continually updating 

technological skills to remain relevant. This suggests that cultural and multicultural knowledge greatly 

influences TPK, TCK, and CK, enabling teachers to address diverse learner needs through using various 

media such as music, video, audio, games, etc. Creating a contemporary learning space was another crucial 

aspect, with both groups acknowledging the importance of updating materials and incorporating culturally 

relevant examples. Although no significant difference in CK was found between the groups, the results 

diverge from Shiyao's (2021) study, as our findings suggest that cultural and multicultural knowledge 

positively impacts CK. This broader impact is reinforced by Dalal et al.'s (2021) study, highlighting the 

effectiveness of cultural exchange programs in enhancing TPACK. This result emphasizes the need for 

teachers to continuously update their skills and knowledge to keep up with evolving technological demands, 

underscoring the critical role of understanding technology's affordances and adapting pedagogical strategies 

to address classroom diversity. 

 Adopting AVR technology in culturally responsive teaching environments significantly improves 

collaboration by increasing interaction between teachers and students. This enhanced collaboration 
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contributes to more engaging and interactive learning environments. Novel technological tools like AVR 

facilitate dynamic interactions and effective error correction, allowing teacher trainees to overcome 

challenges faced in traditional training methods, especially when interacting with students from various 

cultural backgrounds. Tafazoli's (2024) study corroborates these findings, demonstrating that VR enhances 

collaboration, interaction, cultural immersion, and engagement. However, practical challenges may affect 

its real-world effectiveness. The present study encountered similar challenges, and as a solution, the 

researchers found that teacher trainees needed practice in AVR contexts to learn how to handle problematic 

situations with various types of students, leading to better performance in their final assessments. Haga's 

(2024) study highlights the importance of integrating cultural knowledge into TPACK frameworks, 

emphasizing its limitations in intercultural settings. AVR tools can address this by offering simulations of 

diverse cultural contexts, allowing teacher trainees to practice culturally responsive teaching strategies. The 

customization of cultural content, interactive scenarios, and collaboration with cultural experts contribute 

to enhancing teachers' cultural knowledge. Consequently, AVR technology bridges the gap identified in 

Haga's study, enabling educators to effectively integrate technology, pedagogy, and content in diverse 

educational settings. 

 In terms of technology-infused pedagogy, integrating technology into teaching enhanced 

participants' cultural and multicultural perceptions, positively impacting their TPK and TK. Each group 

utilized different sources and methods to infuse culturally relevant content into their teaching based on their 

teaching context, which increased their TPK. This approach sparked greater interest in educational 

technology and highlighted the need for ongoing skill development, emphasizing the critical role of 

advanced teaching methods and technology in improving educational practices. Activities resulting from 

cultural awareness, such as designing culturally relevant lesson plans and engaging in cultural simulations 

further supported this development. These results extend Zhang's (2022) broad review of EFL teachers' 

TPACK development through practices in virtual settings. The findings demonstrate how the continuous 

use of diverse technological tools across various teaching contexts, including the integration of diverse 

resources (e.g. culturally diverse literature, films, music, multicultural lesson plans and curricula, online 

and digital platforms) and interactive cultural experiences (Role-play activities, AR/VR experiences that 

immerse teachers in diverse cultural contexts, collaborative projects with diverse peers), can further solidify 

and expand teachers' TPK. 

Moreover, the results revealed the significance of developing unique management skills in 

improving teachers' PK and TPK across both groups. For conventional trainees, classroom management 

involved organizing and utilizing technological tools effectively within a traditional classroom setting. They 

enhanced their pedagogical skills by comparing their technological use with peers and incorporating 

feedback from instructors, refining their behavior management and engagement strategies. Conversely, 

AVR participants faced the challenge of adapting their management skills to the virtual reality environment, 

where they had to organize virtual classrooms, manage avatar students, and prepare culturally relevant 

lesson plans. This context required a higher level of flexibility and adaptability to create engaging content 

and respond to real-time feedback, making it more demanding than the traditional classroom setting. This 

aligns with Rogers’s DOI theory of compatibility and complexity, which suggests that innovative tools are 

more effectively adopted when they meet educators' needs and are supported by adequate training. The 

iterative skill development observed in both approaches reflects Rogers’s DOI trialability, where 

experimentation and refinement enhance the effectiveness of technological integration. Additionally, 

consistent with Belda-Medina and Calvo-Ferrer's (2022) findings, the results emphasized the importance 
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of practical training in technology and pedagogy for pre-service teachers. Despite initial challenges, 

targeted skill development in AR content creation and AVR integration ultimately improved teachers’ 

pedagogical practices.  

 Regarding innovative teaching practices, incorporating cultural and multicultural considerations 

positively impacted EFL teachers' creativity and led to the development of more enriching and compelling 

content. This outcome was attributed to the use of various tools, such as interactive whiteboards, LMS, 

collaboration tools, and quiz platforms in traditional contexts, as well as VR headsets, AR apps, and 360-

degree media in AVR context. The integration of these tools in both teaching environments significantly 

improved EFL teachers' PK and TPK. Mishra and Warr (2021) substantiate this finding by highlighting that 

successful technology integration in educational settings requires more than just using tools; it necessitates 

adapting pedagogical practices and enhancing teachers' knowledge, skills, and attitudes. Consequently, 

educators must extend beyond their comfort zones and strategically align technological tools with their 

pedagogical approaches to optimize educational outcomes. Thus, this study offers additional confirmation 

of the current literature in which teachers need competencies in integrating technology into their instruction 

and incorporating cultural elements, which enhances their pedagogical knowledge and creativity (Lisa et 

al., 2021; Lita et al., 2023; Prayudha & Pradana, 2023). 

 Despite the benefits of AVR-based teacher training, various challenges arise, as has been suggested 

by multiple scholars (Al-Ansi, 2023; Alzahrani, 2020; Biswas et al., 2021; Li, 2024; Mundy et al., 2019; 

Tafazoli, 2024). Although AVR can provide immersive experiences that improve cultural understanding, 

the technology's complexity may diminish its pedagogical value. Teachers often struggle with the 

sophisticated tools and their integration with cultural content, which can divert attention from teaching and 

increase cognitive load. This added complexity diverges from Rogers' (2003) DOI theory, which suggests 

that simpler innovations are more likely to be adopted, making it difficult for educators to fully utilize 

AVR’s potential. Furthermore, while AVR environments are intended to promote collaboration, they can 

also create new obstacles. Teachers and students might feel uncomfortable or disengaged as they adapt to 

the technology, which differs from Rogers' emphasis on compatibility between innovations and existing 

practices, potentially impeding collaborative activities and reducing the training’s overall effectiveness. 

The technology itself can distract from classroom management and diminish engagement, which may 

further hinder its adoption. Another major issue is the cost and availability of AVR tools. The high expense 

of purchasing and maintaining these technologies limits their accessibility, especially for institutes with 

tight budgets. This financial constraint is at odds with Rogers' theory, which posits that innovations with 

lower perceived risks and costs are more readily adopted, hindering the widespread adoption of AVR-based 

training and preventing many educators from taking advantage of these innovative practices. Therefore, 

despite AVR's promising advancements in teacher training, these limitations must be addressed to 

maximize its effectiveness and ensure equitable access in diverse educational contexts. 

CONCLUSION 

This study investigated the impact of cultural and multicultural awareness on EFL teachers’ TPACK within 

traditional and AVR-based training contexts. The findings revealed that both training approaches had 

distinct advantages and disadvantages. AVR-based training offered more immersive and interactive 

experiences, enhancing teachers' cultural integration and pedagogical adaptability, aligning with Haga’s 

(2024) TPACK framework and Rogers’s (2003) DOI theory. Conversely, traditional training methods, 

while effective in their own right, often lacked the dynamic engagement and realism provided by AVR 
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technology. Theoretically, the findings supported the integration of cultural content through innovative 

technologies, reinforcing the importance of adapting pedagogies to modern educational needs. 

 Moreover, this study has various pedagogical implications. It emphasized the value of integrating 

AVR into teacher training programs to create immersive, culturally relevant lessons. AVR technology 

uniquely benefits teacher education by offering authentic and dynamic interaction, essential for preparing 

educators to navigate diverse classrooms. Programs should incorporate virtual cultural exchanges, role-

playing scenarios, and modules that simulate real-world teaching challenges, fostering cultural sensitivity 

and pedagogical adaptability. Additionally, continuous professional development is crucial for keeping 

teachers' TPACK updated with technological advancements. Collaborative and interactive learning 

environments should be prioritized, and customized training should address diverse learner needs. Although 

AVR presents challenges, such as technological complexity, comprehensive support and resources can 

mitigate these issues, ensuring effective implementation. Finally, fostering innovation in pedagogy through 

technology will help teacher trainers create engaging, culturally relevant teaching practices. 

            Every research has various limitations, and this study is not an exception. The absence of 

demographic details in the data analysis may influence the findings and the exploratory qualitative 

methodology, relying solely on interviews and narratives, could constrain the study’s generalizability. To 

address these limitations, future research should consider employing mixed-methods designs, such as 

adding pre- and post-training surveys, to more comprehensively assess the impact of contextual factors. 

Including a diverse demographic profile in the sample would also provide a more nuanced understanding 

of how different groups respond to culturally integrated training. Additionally, while the short duration of 

the training may not fully capture the long-term effects of AVR, this technology shows promising potential 

for enhancing EFL teacher training, particularly in integrating cultural content and improving pedagogical 

practices. Thus, practitioners should explore the gradual integration of AVR tools in their curricula, starting 

with pilot programs that focus on specific cultural competencies and gradually expanding to broader 

pedagogical applications. Ongoing exploration of its long-term benefits and challenges will be essential for 

maximizing its effectiveness and preparing educators to meet diverse student needs. 
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