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Abstract: The integration of technology into teaching is critical for preparing educators to meet the demands 

of 21st-century classrooms, particularly in English as a Foreign Language (EFL) contexts. This study 

investigates the factors influencing the development of Technological Pedagogical Content Knowledge 

(TPACK) among preservice English teachers, addressing gaps in existing research that often overlooks this 

group. Using a mixed-methods approach, quantitative data from 30 participants were collected via a validated 

TPACK questionnaire, while qualitative insights were gathered through in-depth interviews with a purposive 

sample of 10 preservice teachers. The findings highlight significant variability in TPACK levels, with 

technological knowledge emerging as the most challenging domain. Four key factors—access to technological 

resources, mentorship from experienced teachers, prior experience with technology, and professional 

development opportunities—were identified as crucial for TPACK development. Limited access to resources 

and insufficient training were common barriers, whereas mentorship and prior exposure to technology 

positively influenced confidence and adaptability. The study concludes that tailored interventions, such as 

resource provision, mentorship programs, and technology-focused training workshops, are essential for 

enhancing preservice teachers' TPACK proficiency. Educational institutions must prioritize these measures to 

equip future educators with the skills needed for effective technology integration. Further research is 

recommended to explore these factors across diverse educational contexts to inform comprehensive strategies 

for improving teacher education programs. 

Keywords: TPACK; preservice teachers; EFL, technology integration; mentorship; teacher training; 

professional development 

INTRODUCTION 

The Technological Pedagogical Content 

Knowledge (TPACK) framework has become a 

cornerstone in understanding how technology, 

pedagogy, and content intersect in modern 

teaching practices. Originating from Shulman’s 

Pedagogical Content Knowledge (PCK), TPACK 

emphasizes the need for educators to adapt their 

teaching strategies to incorporate digital tools 

effectively (Shulman, 1986; Thompson & Mishra, 

2007). In the digital age, TPACK proficiency is 

critical, particularly for English as a Foreign 

Language (EFL) teachers, who must integrate 
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technology into their lessons to engage diverse 

learners (Koşar, 2024; Limbong et al., 2024). 

Research consistently demonstrates that 

TPACK plays a pivotal role in improving teaching 

efficacy and student outcomes. For example, 

teachers proficient in TPACK have been shown to 

design more engaging and effective lessons, 

enhancing skills such as vocabulary acquisition 

and writing competence (Kenan, 2024; Alamri & 

Awjah, 2023). In EFL contexts, TPACK is 

particularly relevant as it helps bridge the gap 

between traditional teaching methods and the 

digital tools that modern learners often rely on 

(Akyuz, 2023; Nguyen et al., 2022). 

Studies have also explored the impact of 

technology integration on teaching practices. For 

instance, tools such as Wizer.me and Socrative 

have been highlighted as innovative teaching aids 

that align with the TPACK framework (Kaliappen 

et al., 2021). Additionally, digital interventions 

like web-based feedback systems and video-

assisted instruction have been found to 

significantly enhance teaching and learning 

outcomes (Kenan, 2024; Shayeb & Daher, 2024). 

These findings underscore the potential of 

technology to transform traditional classrooms 

into dynamic, interactive learning environments. 

Despite its advantages, implementing TPACK 

is not without challenges. Factors such as 

technostress, limited access to resources, and 

insufficient training often hinder teachers’ ability 

to integrate technology effectively (Muslimin et 

al., 2023; Aslan & Bekereci-Sahin, 2024). In 

preservice teacher education, these barriers are 

even more pronounced, as prospective educators 

typically have less experience and fewer 

opportunities to apply their knowledge in practical 

settings (Levenberg et al., 2024; McLay & Reyes 

Jr., 2024). 

Mentor support and peer collaboration have 

emerged as critical factors in TPACK 

development. Research shows that preservice 

teachers who receive guidance from experienced 

mentors are better able to navigate the 

complexities of integrating technology into their 

lessons (Akyuz, 2023; Hanifah et al., 2024). 

Similarly, collaborative learning environments, 

where peers share ideas and resources, have been 

shown to enhance TPACK proficiency by 

fostering a sense of community and mutual support 

(Visonà & Kurt, 2024; Qiu et al., 2024). 

Professional development programs focusing 

on TPACK have proven effective in equipping 

teachers with the skills needed for technology 

integration. Tailored workshops, online courses, 

and hands-on training sessions have been shown to 

significantly improve teachers’ confidence and 

competency in using digital tools (Darsih et al., 

2023a; Luo & Zou, 2024). For preservice teachers, 

these programs provide essential opportunities to 

bridge the gap between theoretical knowledge and 

practical application (Rahman & Sandra, 2024; 

Nguyen et al., 2022). 

Access to technological resources is another 

crucial factor influencing TPACK development. 

Studies highlight that preservice teachers with 

access to tools such as laptops, projectors, and 

educational software are better able to experiment 

with and implement technology in their lessons 

(Nguyen et al., 2024; Hanifah et al., 2024). 

Conversely, a lack of resources can significantly 

impede their ability to develop and apply TPACK 

skills effectively (Franke et al., 2024; Limbong et 

al., 2024). 

The shift to online and hybrid learning 

environments during the COVID-19 pandemic 

further highlighted the importance of TPACK. 

Research indicates that teachers with strong 

TPACK skills were more adaptable to these new 

modalities, designing lessons that remained 

engaging and effective despite the challenges of 

remote teaching (Alkhawaja et al., 2022; Shayeb 

& Daher, 2024). This adaptability underscores the 

relevance of TPACK in preparing preservice 

teachers for the evolving demands of education 

(Ma et al., 2024; Wang et al., 2024). 

Teachers with robust TPACK capabilities not 

only improve learning outcomes but also enhance 

student engagement. Studies have shown that 

interactive and technology-supported lessons lead 

to higher levels of student participation and 

motivation (Kenan, 2024; Akyuz, 2023). For EFL 

learners, technology-integrated instruction 

provides a multimodal learning experience that 

supports language acquisition and retention 

(Nguyen et al., 2024; Alamri & Awjah, 2023). 

The development and application of TPACK 

are heavily influenced by contextual factors such 

as cultural expectations, institutional support, and 

curriculum requirements. Research emphasizes the 

need for context-specific strategies to address 

these variables, particularly in diverse educational 

settings like Indonesia (Darsih et al., 2023b; 

Limbong et al., 2024). Tailoring TPACK training 

to align with local needs and challenges can 

enhance its effectiveness and sustainability 

(Hanifah et al., 2024; Rahman & Sandra, 2024). 

While existing studies provide valuable 

insights into TPACK’s role in teaching and 

learning, the focus has predominantly been on in-
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service teachers and higher education faculty. 

There remains a gap in understanding how 

preservice teachers develop TPACK during their 

training, particularly in EFL contexts (Cengiz & 

Kaçar, 2024; Aslan & Bekereci-Sahin, 2024). This 

research aims to address this gap by examining the 

factors influencing TPACK development among 

preservice teachers and exploring strategies to 

support their growth. By synthesizing previous 

findings, this study seeks to contribute to the 

literature on teacher education and provide 

actionable recommendations for integrating 

TPACK into preservice training programs. 

While extensive research has explored TPACK 

in experienced educators, few studies examine the 

factors influencing its development among 

preservice teachers during their practicum phase 

(Cengiz & Kaçar, 2024; McLay & Reyes Jr., 

2024). Existing literature often generalizes 

findings across all levels of education, neglecting 

the unique challenges preservice teachers face, 

such as limited classroom exposure and resource 

constraints (Shayeb & Daher, 2024). Moreover, 

the role of mentor support, technological resource 

availability, and targeted training programs in 

shaping TPACK development in preservice EFL 

teachers remains underexplored (Hanifah et al., 

2024; Franke et al., 2024). 

This  research addresses these gaps by focusing 

specifically on preservice EFL teachers, analyzing 

the factors influencing their TPACK development 

during the practicum phase. Unlike previous 

studies, it emphasizes real-time dynamics and 

preparation, offering a detailed examination of 

how contextual factors such as mentor support, 

technological resources, and prior experience 

shape TPACK development (Darsih et al., 2023a; 

Inayati, 2024). The findings are expected to 

provide actionable insights for teacher training 

programs, particularly in the Indonesian context, 

where technology integration in education is still 

evolving (Savitri et al., 2024). 

The study aims to assess the level of TPACK 

among preservice English teachers and identify the 

factors influencing its development. By addressing 

these objectives, this research seeks to bridge the 

gap between theoretical knowledge and practical 

application, equipping preservice teachers with the 

skills to meet the challenges of 21st-century 

education. (1) What is the current level of TPACK 

among preservice English teachers? (2) What 

factors influence the development of TPACK in 

preservice English teachers during their practicum 

phase? 

This research contributes to the growing body 

of knowledge on TPACK by focusing on 

preservice teachers, providing a nuanced 

understanding of how they acquire and apply 

TPACK skills. It highlights the importance of 

targeted interventions and contextual support, 

aiming to improve teacher education programs and 

prepare future educators for the demands of 

technology-integrated teaching (Li et al., 2024; 

Wang et al., 2024). 

 

METHOD 

This study employs a mixed-methods approach, 

combining quantitative and qualitative methods to 

thoroughly investigate the TPACK levels of 

preservice English teachers and the factors 

influencing their development (Creswell, 2015; 

Nguyen et al., 2024). This approach is chosen to 

provide both numerical insights and in-depth 

qualitative understanding, ensuring a holistic 

analysis of the research problem (Limbong et al., 

2024). 

The research consists of two main phases. The 

first phase is quantitative, involving the 

administration of a validated TPACK 

questionnaire to 30 seventh-semester preservice 

English teachers enrolled in teacher education 

programs (Darsih et al., 2023b; Pehlevan & Ünal, 

2024). The questionnaire measures the three core 

domains of TPACK—Technological Knowledge 

(TK), Pedagogical Knowledge (PK), and Content 

Knowledge (CK)—as well as their intersections. 

Data collection for this phase was conducted 

online to ensure accessibility and convenience for 

the participants (Rahman & Sandra, 2024). 

Descriptive statistics, including means, 

percentages, and standard deviations, were used to 

analyze the data, providing an overview of the 

TPACK levels among the participants (Levenberg 

et al., 2024). 

The second phase adopts a qualitative 

approach, focusing on a purposive sample of 10 

participants selected based on their survey 

responses, availability, and willingness to 

participate. In this phase, in-depth, semi-structured 

interviews were conducted to explore participants' 

experiences in integrating technology into their 

teaching (Inayati, 2024). Key areas of focus 

included their formal education, access to 

technological resources, institutional support, and 

attitudes toward technology (Visonà & Kurt, 

2024). All interviews were conducted with the 

participants' informed consent, recorded, and 

transcribed verbatim. The transcripts were 

analyzed thematically to identify recurring 
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patterns and factors influencing the development 

of TPACK (Nguyen et al., 2024). 

To ensure the findings are robust and 

meaningful, the data from the two phases were 

integrated. Quantitative data provided measurable 

insights into TPACK levels, while the qualitative 

findings offered contextual understanding and 

personal perspectives. Themes emerging from the 

interviews were triangulated with survey results to 

enhance the reliability and validity of the findings 

(Akyuz, 2023). This integration of methods 

provides a nuanced understanding of the 

multifaceted nature of TPACK development.  

The mixed-methods approach was specifically 

chosen to address the complexity of TPACK 

development among preservice teachers (Cengiz 

& Kaçar, 2024). While the quantitative phase 

identifies trends and overall levels of TPACK, the 

qualitative phase captures the lived experiences 

and contextual factors that shape these levels. This 

comprehensive approach ensures that the findings 

are not only statistically reliable but also deeply 

rooted in the real-world experiences of preservice 

teachers, providing valuable insights to inform 

teacher training programs and support technology 

integration in education (Chen et al., 2024; 

Limbong et al., 2024). 

 

RESULTS AND DISCUSSION 

Level of preservice english teachers’ TPACK 

TPACK serves as a framework to identify and 

explain the essential knowledge required by 

teachers to effectively incorporate technology into 

their teaching practices. This framework 

encompasses three core components: 

Technological Knowledge (TK), Pedagogical 

Knowledge (PK), and Content Knowledge (CK). 

The charts below illustrate the findings from a 

questionnaire distributed to 30 preservice English 

language teachers, showcasing their levels of 

proficiency in these three domains. The data also 

reflects how well these areas are integrated into 

their teaching strategies. This analysis offers 

valuable insights into the readiness of aspiring 

educators to utilize technology effectively in their 

instructional approaches. The responses are 

categorized to present a clear distribution of 

TPACK levels among the participants. 

 

 

 
Figure 1. Preservice Teachers' Self-Perceived Technological Knowledge Levels 

The data presented in the figure reflects the 

self-reported levels of technological knowledge 

(TK) among preservice English teachers. This 

knowledge is a critical component of the TPACK 

framework, which emphasizes the integration of 

technology into teaching (Shulman, 1986; 

Thompson & Mishra, 2007). The responses reveal 

notable challenges in various aspects of 

technological proficiency, which could impact 

their ability to integrate technology effectively into 

their future classrooms. 

A significant majority of respondents expressed 

low confidence in their ability to solve technical 

problems independently, with 20 participants 

strongly disagreeing with the statement "I know 

how to solve my own technical problems." This 

indicates a gap in problem-solving skills, a critical 

competency for educators navigating digital tools 

in classroom settings (Abedi et al., 2024; Sayeh et 
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al., 2024). Similarly, the statement "I can learn 

technology easily" received a high number of 

strongly disagree responses (22), suggesting that 

many participants find it challenging to acquire 

new technological skills (Akyuz, 2023; Alamri & 

Awjah, 2023). 

The data also highlights a struggle to stay 

current with technological advancements. When 

asked whether they keep up with important new 

technologies, 20 participants strongly disagreed, 

and only a small minority showed any confidence 

in this area. The lack of engagement with 

technology is evident in the responses to "I 

frequently play around with the technology," 

where 22 participants strongly disagreed. This 

suggests limited exploration or experimentation 

with technological tools, which could hinder their 

ability to adapt to new educational technologies 

(Chen et al., 2024; Levenberg et al., 2024). 

In terms of awareness, the statement "I know 

about a lot of different technologies" elicited a 

neutral response from the majority (23 

participants), indicating a moderate familiarity 

with various tools but not a strong confidence in 

this knowledge (Abouelenein & Selim, 2024). 

Finally, the statement "I have the technical skills I 

need to use technology" yielded mixed results, 

with 10 participants strongly disagreeing and 

another 10 remaining neutral. This variation 

suggests differing levels of preparedness among 

the preservice teachers in terms of technical skills 

(Nguyen et al., 2024; Alkhawaja et al., 2022). 

The findings point to significant challenges in 

technological knowledge among preservice 

English teachers. These gaps highlight the need for 

targeted interventions in teacher training 

programs, such as hands-on workshops, exposure 

to a variety of digital tools, and guided practice in 

solving technical problems (Kaliappen et al., 2021; 

Ramirez, 2024). Building confidence and fostering 

a mindset of exploration and continuous learning 

will be essential in preparing these educators to 

navigate the demands of technology integration in 

modern classrooms (Franke et al., 2024; Limbong 

et al., 2024). 

 

Pedagogical Knowledge (PK) 

The questionnaire responses from 30 preservice 

English language teachers are summarized in the 

following table, which highlights their levels of 

pedagogical knowledge. The responses are 

organized according to six statements reflecting 

their teaching practices and pedagogical 

understanding. 

 

 
Figure 2. Distribution of pedagogical knowledge levels among preservice english teachers 

The figure provides a detailed analysis of 

preservice English teachers’ pedagogical 

knowledge (PK) across multiple dimensions, 

showcasing their strengths and areas for 

improvement. The results indicate that while these 

future educators exhibit confidence in several 

critical teaching skills, some aspects of 

pedagogical expertise require further 
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enhancement. This aligns with findings from 

Abedi et al. (2024) and Akyuz (2023), which 

emphasize the variability in pedagogical readiness 

among preservice teachers due to differences in 

training and exposure. 

A significant portion of respondents 

demonstrated confidence in assessing student 

performance in the classroom, with 15 participants 

agreeing and another 15 strongly agreeing. This 

finding is supported by Franke et al. (2024), who 

highlight the importance of assessment literacy in 

teacher preparation programs. However, the 

presence of neutral (5) and disagreeing responses 

indicates a disparity in preparedness, reflecting the 

challenges outlined by Nguyen et al. (2024) in 

bridging theoretical knowledge with practical 

application in diverse classroom contexts. 

The ability to adapt teaching based on students' 

needs received high agreement levels, with 20 

participants agreeing and 5 strongly agreeing. This 

reflects the findings of Almunawaroh et al. (2024), 

who note that tailoring instruction to individual 

needs is a core component of effective pedagogy. 

Similarly, responses indicating adaptability in 

teaching styles are consistent with Akyuz (2023), 

who emphasizes the role of flexibility in 

addressing diverse learner profiles. However, 

neutral responses from some participants suggest 

that further scaffolding is required, as noted in 

Aslan & Bekereci-Sahin’s (2024) exploration of 

adaptive pedagogical strategies. 

In terms of assessing student learning in 

multiple ways, the data shows that most 

participants (19 strongly agree, 11 agree) are 

confident in utilizing varied assessment methods. 

This is in line with Abedi et al. (2024), who stress 

the value of diverse evaluation techniques in 

catering to varied learning preferences. 

High confidence was also observed in using a 

wide range of teaching approaches, with 18 

participants strongly agreeing and 12 agreeing. 

This corroborates findings by Cengiz & Kaçar 

(2024), who argue that versatile teaching strategies 

enhance student engagement. However, a small 

number of neutral responses suggest the need for 

broader exposure to varied pedagogical 

techniques, as supported by Chaidam & Poonputta 

(2022). 

Confidence levels regarding familiarity with 

common student misunderstandings and 

misconceptions were slightly lower. Neutral 

responses from 10 participants highlight gaps in 

anticipatory teaching skills. This aligns with the 

challenges identified by Aslan & Bekereci-Sahin 

(2024), who advocate for targeted interventions to 

develop preservice teachers’ diagnostic abilities. 

The strongest responses were observed in the 

area of classroom organization and management, 

with 21 participants strongly agreeing and 10 

agreeing. This finding aligns with Sayeh et al. 

(2024), who emphasize classroom management as 

a foundational skill in teacher preparation. 

However, further training to address nuanced 

classroom dynamics may still be beneficial. 

In summary, the findings highlight that 

preservice English teachers exhibit strong 

pedagogical knowledge in adapting to student 

needs, employing diverse teaching strategies, and 

maintaining classroom management. However, 

areas such as understanding student 

misconceptions and assessment techniques require 

further development. Addressing these gaps, as 

suggested by Rahman & Sandra (2024) and 

Tembrevilla et al. (2024), can enhance the overall 

preparedness of future educators to meet the 

demands of 21st-century classrooms. 

 

Content Knowledge (CK)  

Content Knowledge (CK) is one of the main 

components in the TPACK framework which 

refers to in-depth knowledge of the subject or 

subjects taught by the teacher. This knowledge 

includes a comprehensive understanding of 

concepts, theories, principles, and facts related to 

specific subject matter. Content Knowledge (CK) 

allows teachers to teach with confidence, explain 

concepts comprehensively, and adapt their 

teaching to meet student needs. Continuous CK 

development is essential to ensure that teachers 

remain effective in teaching amidst curriculum 

changes and the evolution of knowledge in their 

field. The following is the results of 

questionnaires: 
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Figure 2. Content knowledge distribution among preservice english teachers 

The findings on content knowledge (CK) levels 

among preservice English teachers align with prior 

research that emphasizes gaps in foundational 

knowledge and the need for strategic learning 

approaches. Almunawaroh, Diem, and Steklács 

(2024) highlight the importance of pedagogical 

beliefs and instructional materials in shaping CK, 

which resonates with the observed gaps in 

language proficiency and scientific thinking. 

Ammade et al. (2020) also argue that TPACK-

based instruction can enhance literacy skills, 

suggesting a potential framework to address these 

deficiencies.  

The lack of confidence in applying scientific 

thinking, as noted in this study, aligns with Atun 

and Usta (2019), who emphasize the need for 

programming and scientific reasoning in TPACK 

development. Furthermore, Barfi and Opoku 

(2023) underscore the critical role of technology 

integration, which could support these preservice 

teachers in developing more effective strategies for 

CK improvement. The participants’ proactive 

approach to learning reflects insights from 

Chaidam and Poonputta (2022), who advocate for 

problem-based learning models to strengthen 

teacher competencies. Thus, these findings 

reaffirm the need for comprehensive teacher 

education programs that focus on bridging CK 

gaps while leveraging strategic and innovative 

learning models. 

 

Factors affecting english teachers’ TPACK 

Understanding the factors that influence teachers' 

TPACK (Technological Pedagogical Content 

Knowledge) is paramount in the realm of 

contemporary education, where the seamless 

integration of technology into teaching practices is 

increasingly vital. TPACK represents the complex 

interplay of technological proficiency, 

pedagogical expertise, and content knowledge, 

shaping educators' abilities to effectively utilize 

digital tools for enhanced student learning 

experiences. This study reveals four pivotal 

factors: access to technological resources, 

mentorship from experienced teachers, prior 

technological experience, and professional 

development opportunities centered on technology 

integration 

The findings of this study align with and extend 

existing literature on factors influencing TPACK 

development in teachers, emphasizing the 

importance of technological resources, 

mentorship, prior experience, and professional 

development opportunities. 

 

Access to technological resources  

Access to tools and technologies is highlighted as 

a fundamental element in fostering TPACK, 

consistent with Abedi et al. (2024), who 

emphasized that the availability of appropriate 

technological resources significantly enhances 

teachers' ability to engage with and integrate 

technology effectively. Similarly, Sayeh et al. 

(2024) found that teachers with access to robust 

technological infrastructure displayed higher 

confidence and competence in implementing 

digital tools in the classroom. This underscores the 

critical need for institutions to invest in providing 

equitable access to technology for educators. 

 

Support from mentor teachers  

The influence of mentorship aligns with findings 

by Șișianu and Pușcașu (2024), who underscored 

the role of experienced teachers in shaping 

preservice teachers' technological competencies. 

By providing hands-on guidance and best 
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practices, mentor teachers bridge the gap between 

theoretical knowledge and practical application. 

Likewise, Tembrevilla et al. (2024) found that 

collaborative mentoring environments foster 

confidence and experimentation among preservice 

teachers, a factor echoed in this study's results. 

 

Prior experience with technology  

Prior exposure to technology serves as a strong 

foundation for TPACK development. This is 

supported by findings from Chen et al. (2024), who 

highlighted that teachers with previous technology 

experience exhibited greater adaptability and 

strategic thinking when integrating technology 

into pedagogy. Similarly, Zhang et al. (2024) 

demonstrated that teachers' familiarity with 

technology enables them to design more 

interactive and effective learning environments, a 

pattern that resonates with the participants in this 

study. 

 

Availability of professional development 

opportunities  

Professional development is critical for TPACK 

enhancement, as supported by Alkhawaja et al. 

(2022), who found that targeted training programs 

significantly improve teachers' technological 

integration skills. Yue et al. (2024) also 

emphasized the role of continuous learning 

opportunities in building teachers’ readiness for 

technological advancements. Workshops and 

training not only equip teachers with specific skills 

but also foster a culture of innovation and lifelong 

learning. 

These findings collectively highlight the 

interconnectedness of resource availability, 

mentorship, prior experience, and ongoing 

professional development in shaping teachers’ 

TPACK. Addressing these factors 

comprehensively can help educators navigate the 

challenges of integrating technology into their 

teaching practices effectively. 

 

CONCLUSION 

This study has provided valuable insights into the 

factors influencing the development of 

Technological Pedagogical Content Knowledge 

(TPACK) among preservice English teachers. The 

findings highlight the critical role of access to 

technological resources, mentorship from 

experienced teachers, prior technological 

experience, and professional development 

opportunities in shaping educators' readiness to 

integrate technology effectively into their teaching 

practices. Each of these factors contributes 

uniquely to building the foundational and practical 

knowledge required for the seamless integration of 

technology, pedagogy, and content in education. 

The availability of adequate technological 

resources ensures that teachers have the tools 

necessary to experiment, innovate, and implement 

technology-enhanced teaching strategies. 

Mentorship from experienced educators bridges 

the gap between theoretical knowledge and 

practical application, fostering confidence and 

providing hands-on guidance in technology 

integration. Additionally, prior experience with 

technology equips teachers with the confidence 

and strategic mindset needed to navigate the 

challenges of digital teaching environments. 

Finally, professional development opportunities 

play a pivotal role in equipping teachers with up-

to-date knowledge, tools, and methodologies, 

enabling them to stay relevant in the ever-evolving 

landscape of education. 

These findings underscore the importance of 

creating a supportive ecosystem that provides 

access to resources, mentorship, and opportunities 

for growth, ensuring that future educators are well-

prepared to meet the demands of 21st-century 

classrooms. As the educational landscape 

continues to evolve, investing in these key areas 

will be essential for cultivating educators who can 

leverage technology effectively to enhance 

learning outcomes. Future research could further 

explore the interplay of these factors in diverse 

educational contexts to develop comprehensive 

strategies for TPACK development. 
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