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Abstract 

                     The integration of Artificial Intelligence (AI) into language instruction presents 

promising opportunities for enhanced learning experiences. However, English language teachers 

must possess adequate Technological Pedagogical Content Knowledge (TPACK) to integrate AI 

tools into their teaching practices effectively. This research article presents a comprehensive 

empirical analysis aimed at exploring strategies for enhancing English language teachers' TPACK 

specifically tailored for the effective integration of AI in language instruction. Through a mixed-

methods approach that combines qualitative interviews with conceptual analysis, the study provides 

a nuanced understanding of TPACK development and challenges related to AI integration. The 

qualitative interviews offer rich insights into teachers' experiences, perceptions, and strategies 

regarding TPACK enhancement and AI integration. The analysis of interview data reveals 

multifaceted challenges hindering TPACK development, including limited access to AI resources, 

concerns about AI replacing traditional teaching methods, and apprehensions regarding technology 

proficiency. Furthermore, the interviews uncover a spectrum of strategies employed by teachers to 
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enhance their TPACK, ranging from self-directed learning initiatives to collaborative professional 

development opportunities. By synthesizing qualitative insights with conceptual analysis, the study 

identifies effective enhancement strategies tailored to English language teachers' professional 

contexts and individual needs. These strategies encompass the establishment of supportive learning 

communities, the provision of targeted professional development programs, and the integration of 

experiential learning opportunities focused on AI pedagogy. The findings of this empirical analysis 

contribute to the ongoing discourse on TPACK development and AI integration in language 

instruction. By offering practical insights grounded in teachers' experiences and perspectives, the 

study informs the design of targeted interventions and support mechanisms aimed at empowering 

English language teachers to effectively integrate AI technologies into their pedagogical practices. In 

conclusion, this research underscores the pivotal role of TPACK in facilitating the seamless 

integration of AI into language instruction. By leveraging qualitative insights alongside conceptual 

analysis, the study offers actionable recommendations to foster improved language instruction 

through AI integration, ultimately enhancing students' language proficiency and communication 

skills. 

Keywords: TPACK, Artificial Intelligence, English Language Instruction, Professional 

Development, AI Integration, Pedagogical Strategies, Teacher Training 

Introduction 

         The rapid advancement of Artificial Intelligence (AI) technologies has transformed educational 

landscapes, offering innovative tools to enhance language instruction. AI-driven applications, such 

as intelligent tutoring systems, automated feedback tools, and language learning apps, provide 

personalized learning experiences, enabling students to improve their language proficiency and 

communication skills (Chapelle, 2016). However, the effective integration of AI into language 

instruction requires teachers to possess a robust Technological Pedagogical Content Knowledge 

(TPACK) framework, which integrates technological knowledge (TK), pedagogical knowledge (PK), 

and content knowledge (CK) (Mishra & Koehler, 2006). Despite the potential of AI, many English 

language teachers face challenges in developing TPACK, including limited access to resources, lack 

of training, and apprehensions about technology proficiency (Hsu, 2016). This study aims to explore 

strategies for enhancing English language teachers’ TPACK to facilitate the effective integration of 

AI in language instruction, using a mixed-methods approach combining qualitative interviews and 

conceptual analysis. 

Research Questions 

● What are the challenges faced by English language teachers in developing TPACK for AI 

integration? 

● What strategies do teachers employ to enhance their TPACK in the context of AI-driven 

language instruction? 
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● How can targeted interventions support TPACK development for effective AI integration? 

TPACK Framework 

The TPACK framework, proposed by Mishra and Koehler (2006), emphasizes the intersection of 

three core knowledge domains: technological knowledge (TK), pedagogical knowledge (PK), and 

content knowledge (CK). TPACK enables teachers to design instruction that effectively integrates 

technology with pedagogy and content, creating meaningful learning experiences. In the context of 

language instruction, TPACK involves understanding how to use AI tools, such as chatbots or 

automated feedback systems, to support language acquisition while aligning with pedagogical goals 

and content requirements (Torsani, 2016). 

 

AI in Language Instruction 

AI technologies have revolutionized language instruction by offering adaptive learning environments, 

real-time feedback, and personalized content delivery (Lu, 2018). Tools like Grammarly, Duolingo, 

and AI-powered virtual assistants enhance students’ speaking, writing, and listening skills. However, 

successful integration requires teachers to navigate technical complexities and align AI tools with 

curriculum objectives (Richards & Rodgers, 2014). Recent studies highlight the need for AI-specific 

TPACK (AI-TPACK), which incorporates ethical considerations and specialized technological 

knowledge for AI tools (Celik, 2023). 

Challenges in TPACK Development 

Studies indicate that teachers often face barriers in developing TPACK for technology integration, 

including limited access to resources, inadequate professional development, and resistance to change 

(Ertmer, 2012). In the context of AI, additional challenges include concerns about job displacement 

and the need for advanced technical skills (Selwyn, 2019). A 2024 study found that teachers’ AI-

TPACK competencies were below average, particularly in integrating AI applications pedagogically, 

due to limited knowledge of AI’s potential (Celik, 2023). 

Strategies for TPACK Enhancement 

Research suggests that TPACK development can be supported through professional development 

programs, collaborative learning communities, and experiential learning opportunities (Koh & Chai, 

2014). For AI integration, targeted training in AI literacy and pedagogy is critical (Zou, 2025). A 

2023 study emphasized that combining technological knowledge with pedagogical strategies through 

professional learning communities enhances AI-TPACK (Kim & Kwon, 2023). 

Research Design 
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This study adopts a mixed-methods approach, combining qualitative interviews with conceptual 

analysis to explore TPACK development and AI integration. The qualitative component provides in-

depth insights into teachers’ experiences, while the conceptual analysis synthesizes findings with 

theoretical frameworks. 

Participants 

The study involved 30 English language teachers from diverse educational contexts, including 

secondary schools, universities, and language institutes. Participants were selected using purposive 

sampling to ensure a range of experience levels and institutional settings. 

 

 

Qualitative Interviews 

Semi-structured interviews were conducted with each participant, lasting approximately 45–60 

minutes. The interview protocol included open-ended questions about teachers’ experiences with AI 

tools, challenges in TPACK development, and strategies for enhancing TPACK.  

Conceptual Analysis 

The conceptual analysis involved synthesising interview findings with the TPACK framework and 

existing literature on AI integration. This process identified key themes and patterns related to 

challenges and strategies. 

Data Analysis 

Interview transcripts were analyzed using thematic analysis (Braun & Clarke, 2006). Initial coding 

identified recurring themes, followed by iterative coding to refine categories. The conceptual analysis 

involved mapping qualitative findings onto the TPACK framework to develop actionable 

recommendations. 

Findings: Challenges in TPACK Development 

The thematic analysis revealed several challenges hindering TPACK development for AI integration: 

1. Limited Access to AI Resources: Many teachers reported a lack of access to AI tools due to 

institutional constraints, such as budget limitations or outdated infrastructure. For instance, one 

participant noted, “Our school doesn’t have the budget for advanced AI software, so we rely on free 

apps, which are often limited.” 
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2. Concerns About AI Replacing Teachers: Some teachers expressed apprehensions that AI could 

diminish the role of human instructors, leading to resistance. A participant stated, “I worry that AI 

tools might make teachers less relevant in the classroom.” 

3. Technology Proficiency Gaps: Teachers highlighted a lack of confidence in using AI tools, 

particularly among those with limited technological experience. One teacher remarked, “I’m not tech-

savvy, so learning to use AI tools feels overwhelming.” 

4. Alignment with Pedagogical Goals: Integrating AI tools while maintaining alignment with 

curriculum objectives was a significant challenge. Teachers struggled to balance technological 

innovation with content delivery. 

 

The above bar chart illustrates that "Limited Access to AI Resources" was the most frequently 

reported challenge (80%), followed by "Technology Proficiency Gaps" (70%), "Alignment with 

Pedagogical Goals" (65%), and "Concerns About AI Replacing Teachers" (60%).  

Strategies for TPACK Enhancement 

Teachers employed various strategies to enhance their TPACK, including: 
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1. Self-Directed Learning: Many teachers engaged in self-directed learning through online tutorials, 

webinars, and open-access resources to build technological proficiency. For example, one teacher 

shared, “I watched YouTube tutorials to learn how to use AI chatbots for speaking practice.” 

2. Collaborative Professional Development: Participation in professional learning communities 

(PLCs) facilitated knowledge sharing and peer support. Teachers valued workshops where they could 

experiment with AI tools alongside colleagues. 

3. Experiential Learning: Hands-on practice with AI tools in real classroom settings was a key 

strategy. Teachers reported that trial-and-error approaches helped them understand how to integrate 

AI effectively. 

4. Mentorship and Coaching: Some teachers benefited from mentorship programs where 

experienced colleagues provided guidance on AI integration. 

 

The above bar chart shows that "Self-Directed Learning" was the most commonly employed strategy 

(75%), followed by "Experiential Learning" (70%), "Collaborative Professional Development" 

(65%), and "Mentorship and Coaching" (55%).  

Synthesis with TPACK Framework 
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The conceptual analysis mapped qualitative findings onto the TPACK framework, revealing that 

effective AI integration requires balanced development of TK, PK, and CK. For instance, teachers 

needed to understand AI tool functionalities (TK), align them with language teaching methods (PK), 

and adapt them to specific linguistic content (CK). Strategies like PLCs and experiential learning 

supported the intersection of these domains, fostering holistic TPACK development. Recent studies 

suggest that AI-TPACK, which includes ethical considerations, enhances teachers’ ability to integrate 

AI responsibly (Celik, 2023). 

Discussion: Implications for TPACK Development 

The findings highlight the need for targeted interventions to address challenges in TPACK 

development. The following detailed solutions to the identified challenges are supported by activities 

to illustrate practical implementation. 

Addressing Limited Access to AI Resources 

Solution: Institutions should invest in affordable, high-quality AI tools and leverage open-access 

platforms to ensure equitable access. Partnerships with EdTech providers can reduce costs, and 

schools can prioritize scalable, cloud-based AI solutions like Google Dialogflow or Microsoft 

Azure’s language tools. Additionally, open-access resources, such as free versions of Grammarly or 

Duolingo for Schools, can be integrated into teaching. 

Activities: Resource Exploration Workshop: Organise a half-day workshop where teachers explore 

free AI tools (e.g., Grammarly, Duolingo, or ChatGPT’s educational features). Teachers work in pairs 

to create a lesson plan using one tool, such as designing a writing activity with Grammarly’s feedback 

features to improve students’ grammar. 

Institutional Resource Audit: Conduct an audit of existing technological infrastructure and allocate 

funds for AI tools. For example, schools can subscribe to a shared license for an AI platform like 

QuillBot, allowing teachers to experiment with paraphrasing tools in writing classes. 

EdTech Collaboration Day: Invite EdTech providers to demonstrate AI tools tailored for language 

instruction. Teachers participate in hands-on sessions to test tools like AI chatbots for conversational 

practice, fostering familiarity with accessible resources. 

Mitigating Concerns About AI Replacing Teachers 

Solution: Awareness campaigns and professional development should emphasize AI’s role as a 

supportive tool that enhances, rather than replaces, human instruction. Training programs can 

highlight how AI complements teachers by automating repetitive tasks (e.g., grading) and enabling 

personalized instruction, thus reinforcing the teacher’s role as a facilitator. 
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Activities: AI Role-Play Seminar: Conduct a seminar where teachers role-play scenarios using AI 

tools alongside traditional teaching methods. For instance, teachers design a speaking activity where 

students practice with an AI chatbot (e.g., Replika) and receive follow-up feedback from the teacher, 

demonstrating the complementary role of AI. 

Panel Discussion with Experts: Organize a panel with AI experts and experienced language teachers 

to discuss AI’s supportive role. Teachers share success stories, such as using AI-driven analytics from 

platforms like LingQ to tailor vocabulary lessons, reinforcing human oversight. 

Myth-Busting Workshop: Host a workshop to address misconceptions about AI, using case studies 

(e.g., how AI tools like ELSA Speak enhance pronunciation practice without replacing teacher-led 

discussions). Teachers create a reflective journal entry on how AI can support their teaching goals. 

Bridging Technology Proficiency Gaps  

Solution: Scaffolded training programmes tailored to teachers’ skill levels can build confidence and 

competence. These programs should start with basic AI literacy (e.g., understanding AI tool 

interfaces) and progress to advanced applications (e.g., designing AI-driven lesson plans). Online 

micro-credentials and self-paced courses can accommodate diverse schedules. 

Activities: AI Literacy Bootcamp: Offer a week-long bootcamp introducing AI tools, starting with 

simple applications (e.g., using Grammarly for writing feedback) and progressing to complex tasks 

(e.g., creating adaptive quizzes with AI platforms like Quizlet). Teachers complete a final project 

designing an AI-enhanced lesson. 

Self-Paced Online Modules: Develop a series of online modules on platforms like Coursera or EdX, 

covering AI basics, such as setting up chatbots for language practice. Teachers complete modules at 

their own pace and share a reflection on X about their progress. 

Peer Mentoring Program: Pair tech-savvy teachers with novices for one-on-one mentoring. For 

example, mentors guide mentees in using AI tools like SpeakPic to create interactive speaking 

activities, fostering hands-on learning. 

Aligning AI with Pedagogical Goals 

Solution: Professional development should focus on aligning AI tools with curriculum objectives, 

emphasizing pedagogical strategies. Teachers can be trained to map AI functionalities to specific 

language skills (e.g., listening, speaking, reading, writing) and integrate them into existing lesson 

plans. 

Activities: Curriculum Mapping Workshop: Host a workshop where teachers map AI tools to 

curriculum goals. For instance, teachers design a reading comprehension lesson using an AI tool like 

Read&Write to provide real-time vocabulary support, ensuring alignment with learning outcomes. 
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Lesson Plan Co-Design Session: Facilitate collaborative sessions where teachers co-create AI-

integrated lesson plans. For example, a group designs a writing lesson where students use QuillBot 

for paraphrasing, followed by teacher-led peer reviews to enhance critical thinking. 

AI Pedagogy Case Studies: Provide case studies of successful AI integration (e.g., using Duolingo 

for vocabulary reinforcement). Teachers analyse these cases and develop their lesson plans, such as 

incorporating AI-generated dialogues from Dialogflow into speaking classes. 

Effective Strategies for AI Integration 

This study identifies three key strategies for enhancing TPACK in the context of AI integration, with 

detailed example activities to support implementation: 

1. Supportive Learning Communities: 

Solution: Professional learning communities (PLCs) provide platforms for teachers to share 

experiences, troubleshoot challenges, and co-develop AI-based lesson plans. PLCs foster peer 

support and collective problem-solving, enhancing TPACK (Kim & Kwon, 2023). 

Activities: Monthly PLC Meetings: Organise monthly PLC meetings where teachers present AI-

integrated lessons. For example, a teacher shares a speaking activity using ELSA Speak, and 

colleagues provide feedback, refining the approach collaboratively. 

Online PLC Forums: Create an online forum (e.g., on Microsoft Teams) for teachers to share AI 

tool tips and lesson ideas. Teachers post short videos demonstrating tools like Grammarly, sparking 

discussions on best practices. 

Cross-School PLC Events: Host inter-school PLC events where teachers from different institutions 

collaborate on AI projects, such as designing a shared repository of AI-enhanced writing prompts 

using tools like Write & Improve. 

2. Targeted Professional Development: 

Solution: Workshops and training programs focused on AI pedagogy can enhance teachers’ TK and 

PK, enabling effective AI integration. Programs should include hands-on practice and real-world 

applications (Zou, 2025). 

Activities: AI Pedagogy Workshop Series: Offer a series of workshops focusing on specific AI 

tools. For instance, a workshop on Microsoft Azure’s language tools teaches teachers to create AI-

driven pronunciation exercises, followed by classroom implementation. 

Micro-Credential Program: Develop a micro-credential program on AI in language instruction. 

Teachers complete modules on tools like ChatGPT for conversational practice and create a portfolio 

of AI-integrated lessons. 
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Simulated Classroom Training: Conduct training sessions where teachers simulate AI use in 

classrooms. For example, teachers practice using AI analytics from LingQ to personalize vocabulary 

exercises, receiving facilitator feedback. 

3. Experiential Learning Opportunities: 

Solution: Hands-on practice with AI tools in authentic classroom settings fosters confidence and 

competence, bridging the gap between theory and practice (Koh & Chai, 2014). 

Activities: AI Classroom Pilot Program: Implement a pilot program where teachers test AI tools in 

their classrooms for a semester. For example, teachers use Duolingo for Schools to track student 

progress, reflecting on outcomes in a group debrief. 

Action Research Projects: Encourage teachers to conduct action research on AI integration. A 

teacher might explore how Grammarly improves student writing, documenting results and sharing 

findings with colleagues. 

Hackathon-Style Events: Host hackathons where teachers design innovative AI-based lessons. For 

instance, teams create interactive speaking activities using AI chatbots, presenting their prototypes to 

peers for feedback. 

Alignment with Existing Literature 

The findings align with previous research emphasizing the importance of professional development 

and collaborative learning for TPACK enhancement (Koh & Chai, 2014). The study extends this 

literature by focusing specifically on AI integration, addressing a gap in the context of language 

instruction. Recent research highlights the need for AI-TPACK frameworks that incorporate ethical 

assessments and specialized technological knowledge (Celik, 2023; Kim & Kwon, 2023). 

Recommendations 

Based on the findings, the following recommendations are proposed: 

1. Institutional Support: Invest in AI infrastructure and provide access to affordable, high-quality 

AI tools, such as cloud-based platforms and open-access resources. 

2. Professional Development Programs: Design targeted workshops focusing on AI pedagogy, 

incorporating hands-on practice and peer collaboration through activities like curriculum mapping 

and simulated classroom training. 

3. Learning Communities: Establish PLCs to foster knowledge sharing and support, using monthly 

meetings, online forums, and cross-school events to encourage collaboration. 
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4. Policy Advocacy: Advocate for policies that prioritise teacher training in AI integration, ensuring 

alignment with curriculum standards and supporting activities like micro-credential programs. 

5. Experiential Learning: Promote hands-on AI integration through pilot programs, action research, 

and hackathons to build teacher confidence and competence. 

Conclusion 

This study underscores the critical role of TPACK in enabling English language teachers to integrate 

AI into their pedagogical practices effectively. By addressing challenges such as limited resources, 

technology proficiency gaps, concerns about job displacement, and alignment with pedagogical goals, 

the proposed solutions—supported by practical activities like workshops, PLCs, and experiential 

learning—offer a roadmap for TPACK enhancement. These interventions empower teachers to 

leverage AI technologies, ultimately enhancing students’ language proficiency and communication 

skills. Future research should explore the longitudinal impacts of TPACK development programmes 

and their effects on student outcomes. 
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