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Abstract 

As many EFL countries introduce digital textbooks and AI-based language education, the importance of 
enhancing pre-service language teachers’ Technological Pedagogical Content Knowledge (TPACK) in 
language teacher education is increasingly being emphasized. This qualitative case study examined how 
13 pre-service English teachers applied various elements of TPACK through their participation in a 
chatbot-integrated course designed to provide hands-on, design-based experience. Analysis of 
participants' weekly reflection journals revealed their evolving engagement with TPACK elements, 
Design Knowledge, and contextual considerations. As the semester progressed, the pre-service English 
teachers demonstrated enhanced TPACK contribution through their growing capacity to integrate 
technology in language instruction and deeper understanding of pedagogical implications. The pre-
service teachers were also able to better combine chatbot and language teaching and became more 
confident in situating themselves as effective English teachers through the course. The study provides a 
comprehensive TPACK-based framework for language teacher educators to evaluate and develop pre-
service teachers' technological, pedagogical, and content competencies in technology-enhanced 
instruction. These findings offer practical implications for language teacher educators seeking to 
incorporate TPACK-informed approaches in their course design and professional development programs. 
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Introduction 

Pre-service teacher education serves as an important role to develop teachers’ instructional capacities and 
to enhance their self-efficacy in using digital technology (Lemon & Garvis, 2016). In addition, the uptake 
and use of technology in education can empower pre-service teachers to develop innovative and localized 
practices that are attuned to students’ various needs and address local linguistic and sociocultural contexts 
in which teaching takes place (McNeil, 2018). It is thus important for pre-service teachers to have a 
technology-integrated course in their content areas rather than merely taking educational technology 
courses in isolation because technology in education is “not an add-on but rather integral to teaching 
performance” (Koehler et al. 2011, p. 151). 

With many English-as-a foreign language (EFL) countries introducing digital textbooks and emphasizing 
AI-based language education, the importance of increasing pre-service teachers’ Technological 
Pedagogical Content Knowledge (TPACK) and technology-integrated teacher education is increasingly 
being emphasized (Celik, 2023; Yue et al., 2024, among many). Research has shown that merely 
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introducing new technologies without developing teachers' integrated knowledge of technology, 
pedagogy and content often leads to ineffective implementation of digital technologies that fails to 
enhance language learning outcomes (Ji et al., 2023; Pokrivcakova, 2019). While chatbots offer 
promising advantages for language learning through personalized interaction and immediate feedback 
(Huang et al., 2022; Kim et al., 2021; Liu & Reinders, 2025), their effective implementation requires 
teachers’ professional understanding of both technological capabilities and pedagogical knowledge. It is 
thus important to provide both in-service and pre-service teachers with sufficient opportunities and 
training through which they not only understand the technology skills but also develop integrated 
knowledge of technology, pedagogy, and content (Choi, 2024; Moorehouse & Kohnke, 2024).  

Using the TPACK framework proposed by Koehler and Mishra (2005), this study aims to qualitatively 
explore how 13 pre-service English teachers apply various elements of TPACK through their 
participation in a chatbot-integrated course designed to provide hands-on, design-based experiences. In 
particular, the study examines which TPACK elements pre-service teachers prioritize while learning to 
use chatbot technology and how they apply these elements in designing their own AI chatbots for 
language instruction. By focusing on the design process, this study addresses a critical gap in our 
understanding of how pre-service teachers develop the complex knowledge needed to effectively integrate 
AI technologies, particularly chatbots, into language instruction. The findings of the study provide a 
comprehensive TPACK-based framework for language teacher educators to evaluate and develop pre-
service teachers' technological, pedagogical, and content competencies in technology-enhanced 
instruction. These findings offer practical implications for language teacher educators who try to 
incorporate TPACK-informed approaches in their courses and professional development programs. 

Literature Review 

Technological Pedagogical Content Knowledge (TPACK) 
With the advancement of technology, the integration of digital technology in teaching has become one of 
the most important aspects of the field of language teaching and learning. While many teacher education 
programs now include technology courses, they often teach technology skills separately rather than 
integrating them into teaching practice (Koehler et al., 2013). Teaching technology skills in isolation, 
however, fail to prepare teachers to develop integrated knowledge of technology, pedagogy, and content 
that would enable them to implement technology effectively in their teaching practices (Sun et al. 2017). 
To address this challenge, Koehler and Mishra (2005) introduced the Technological Pedagogical Content 
Knowledge (TPACK) framework as a more integrated approach for capturing the complex interplay 
between technology, pedagogy, and content. The TPACK framework builds on Shulman's (1986) concept 
of Pedagogical Content Knowledge (PCK) by integrating technological knowledge as one of the main 
components of effective technology-integrated teaching. 

The TPACK framework is built on three core areas: pedagogical knowledge (PK), content knowledge 
(CK), and technological knowledge (TK). It also includes combinations of these core areas. Pedagogical 
content knowledge (PCK) involves understanding how to teach a specific subject. Technological 
pedagogical knowledge (TPK) is knowing how to use technology in teaching. Technological content 
knowledge (TCK) is understanding how technology can be used to represent subject matter in new ways. 
Lastly, TPACK includes the ability to effectively integrate technology into teaching while considering 
both subject matter and teaching methods. 

The TPACK framework has been widely used to analyze pre-service teachers’ development of 
technology use and design and has further been expanded to include pre-service teachers’ knowledge of 
Design Knowledge (DK) and Context (C). For example, Nguyen et al. (2022) included DK and C in their 
analysis of pre-service teachers’ technology mediated lessons. DK is related to the design strategies that 
pre-service teachers use to decide on design goals, aesthetic options, and task delegation. C is relevant to 
the consideration of the teaching and learning context.  They found that DK was the primary focus of the 
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participants’ conversations and that CK was predominant in the earlier stages, but later, the focus shifted 
to DK. They suggested emphasizing DK in addition to TPACK to assist pre-service teachers in better 
integrating their existing knowledge with technology.  

Although TPACK has been widely adopted in educational technology research (Tseng et al., 2022), little 
is known about its application to language teaching, particularly in the context of emerging AI 
technologies. While previous studies have examined TPACK in language education (e.g., Cheng, 2017; 
Liu & Kleinsasser, 2015; Tseng et al., 2019), there is limited research on how language teachers develop 
and apply TPACK when integrating AI technologies into their teaching practice (e.g., Lee & Jeon, 2024). 
This gap is particularly significant given the rapid advancement of AI technologies and their potential 
impact on language teaching practices. The present study addresses this gap by examining how pre-
service language teachers develop and apply TPACK while integrating AI chatbot technology within their 
teaching practice.  

Chatbot Technology 
Chatbots have been developed for and introduced to the field of language learning since the early 2020s 
and have gained much attention because they can be programmed to mimic authentic human 
conversations, which can offer learners practice opportunities (Kim et al., 2021; Shin & Lee, 2024). 
Research has shown that chatbots offer opportunities to learners to use authentic language, making 
chatbots useful and practical supplements to learning (Shadiev & Feng, 2024). Additionally, pre-
developed chatbots, including "Ellie" (Kim et al., 2022) and "Lucy" (Wang & Petrina, 2013), have shown 
their potential as L2 practice tools. More recent advancements in the field of chatbots have opened doors 
for users with limited or no computer programming experience to design their own customized chatbots 
due to the development of platforms such as Chatfuel. These platforms have been widely used in research 
to develop user-focused L2 learning tasks to target specific speech acts (e.g., Kim, 2024a; Kohnke, 2023). 
Still, these chatbots have mostly been developed by language teachers or researchers to be used as 
supplementary learning materials to facilitate out-of-class learning.  

Because recent technological development in chatbots allow non-professionals in programming to develop 
their own chatbots for various purposes, the process of developing chatbots for L2 learning can offer pre-
service teachers opportunities to integrate their developing subject matter content knowledge with 
technological knowledge. Shin and Lee (2024) investigated applying LLM (large language model)-based 
chatbots to the field of pre-service teacher education because LLM-based chatbots are comparatively easier 
to develop vis à vis developing chatbots on platforms like Chatfuel, as they remove the need to create pre-
determined utterances and expressions. Their research, which primarily focused on pre-service teachers' 
perceptions of their experiences using LLM-based chatbots on different chatbot-building platforms, found 
that pre-service teachers' experiences using the platforms were positive and that the participants reported 
they believed that LLM-based chatbots have the potential to be useful in L2 classrooms. However, since 
L2 education usually follows educational standards and mandates to regulate for difficulty, topic, and range 
in vocabulary and grammar, it is necessary to create chatbots that meet educational mandates and students' 
levels of proficiency in their target L2 instead of using LLM-based chatbots or off-the-shelf chatbots. 
Therefore, to address such a gap in the research, the present study investigated the TPACK elements that 
pre-service English teachers concentrate on and prioritize while developing chatbots for L2 learners using 
Chatfuel in a technology-infused language teaching course. Through hands-on experience with Chatfuel, 
pre-service English teachers learn to create tailor-made customized chatbots that align with their specific 
curriculum objectives and student needs. In particular, the present study addresses the following research 
question:  

How do pre-service EFL teachers focus on elements of TPACK, Design Knowledge (DK), and Context (C) 
while designing text-based chatbots for language learning? 
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By analyzing pre-service teachers' chatbot development processes, this study aims to identify essential 
technological and pedagogical support needed to enhance their TPACK development. The findings will 
provide teacher educators with practical insights into designing effective scaffolding strategies for 
preparing pre-service teachers to integrate AI technology into language teaching. 

Method 

Research Context and Course Description 
The study was conducted at a pre-service English teacher education program in a private university 
located in Seoul, the capital of South Korea. As the South Korean government began introducing chatbot 
technology as an effective language learning tool and encouraged its use in public schools, the English 
teacher education program where the study was conducted began to incorporate chatbot technology into 
its programs. In 2022 and 2023, the program offered three-hour chatbot workshops led by the second 
author each semester to enhance pre-service teachers' knowledge of chatbot technology. Based on 
feedback from participating pre-service teachers in 2022 and 2023, we, as a team of professional teacher 
educators, developed a chatbot technology-integrated teacher education course. While the first and third 
authors—both teacher educators specializing in English education—participated in designing the course, 
the second author, an in-service English teacher and Ph.D. holder specializing in chatbot use in English 
education, also contributed to the course design while serving as the instructor.  

The objective of the chatbot technology-integrated course is to equip pre-service English teachers with a 
comprehensive understanding of second language acquisition within the framework of AI chatbot, 
technology-infused language learning. Throughout the semester, pre-service teachers learned foundational 
SLA theories essential for AI-based language learning and were guided in designing and creating their 
own practical AI chatbot for English language learning (see Table 1 for course schedule). 

Table 1  

Course Schedule 

Phase  Instructional goal 
Phase 1: week 1-8 Concept & Overview 

- Learning the major concepts and theories related to AI technology-
infused language learning  

- Observing the use of AI-technology infused classroom activities (6 
hours)  

- Learning and practicing how to use Chatfuel (12 hours) 
- Creating an outline of their own chatbot for language learning, 

including its targeted language forms/functions and its main 
character and storyline 

- Engaging in a feedback session with peers and the instructor  
Phase 2: week 9-11 Technology in use 

- Creating their own chatbot using Chatfuel  
- Having a troubleshooting/feedback session with the instructor (8 

hours)  
- Engaging in a feedback session with peers 

Phase 3: week 12-15 Launching & sharing 
- Sharing their own chatbot in class and engaging in peer evaluation  
- Writing a self-reflection paper on their overall experiences 
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Participants 
The participants included 13 South Korean pre-service teachers majoring in English education at the time 
of data collection. All were seniors who took a chatbot technology-integrated course in Fall 2023. All 
participants completed the required four-week teaching practicum during the previous semester, as well as 
60 hours of volunteer teaching. While they had taken a basic educational technology course, none had 
experience in using digital tools for language teaching material development or creating digital learning 
materials for instructional purposes. All the participants voluntarily participated in the research, and they 
were informed that their (non)participation did not influence their final grade. 

Chatbot Technology: Chatfuel 
Pre-service teachers used Chatfuel, a popular platform for building text-based chatbots on messaging 
platforms, such as Facebook Messenger and Instagram Direct Messages, to create instructional digital 
learning materials. Chatfuel is a user-friendly platform that allows pre-service teachers to create 
interactive chatbots without coding or programming. Chatfuel allows users to map out conversations by 
using a drag-and-drop flow builder to help visualize the conservation without coding. Chatfuel is widely 
used in business and marketing for customer service purposes and has also been recently used in language 
learning research (e.g., Kim, 2024a). Figure 1 shows a sample Chatfuel flow builder. 

Figure 1 

Sample Chatfuel Flow Builder 

 
 

Figure 2 shows chatbots that were created by pre-service English teachers in the current study using 
Chatfuel. The pre-service teachers first analyzed their assigned English lessons to design pedagogically 
sound language learning activities incorporating chatbots. Based on their instructional objectives, they 
developed appropriate chatbot storylines, determined feedback types to support student learning, created 
necessary images, and implemented their designs using the Chatfuel platform. 
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Figure 2 

Chatbots Created by Participants Using Chatfuel 

 

 

Instruments, Data Collection and Analysis 
We used a case study approach (Miles & Huberman, 1994) to collect qualitative data to explore the 
knowledge elements that pre-service English teachers focus on and prioritize while designing their own 
chatbot for language learning during the course of the semester. Data included weekly reflection journals 
in which participants discussed their overall experience with or perceptions of AI chatbot technology, as 
well as challenges or concerns encountered while designing and creating their own chatbots for language 
learning. We collected one hundred and fifty-six entries of weekly reflection journals. We also collected 
their project, which included an initial plan, a tentative outline, and the final outcome of their chatbot.  

We analyzed the qualitative data using the thematic analysis process. We followed Braun and Clarke’s 
(2006) six-phased procedures: (a) familiarizing ourselves with the data, (b) coding, (c) identifying initial 
themes, (d) reviewing themes, (e) identifying overarching themes and categories, and (f) producing the 
report. The initial coding was done based on the coding framework introduced by Nguyen et al. (2022), 
which allows us to closely analyze different knowledge elements related to the TPACK framework, DK, 
and C (see Table 2, refer to Table 3 for exemplary student excerpts for each coded unit). We first 
individually sorted and analyzed the data using the initial coding framework. We then collectively 
discussed and reviewed themes. Throughout the thematic analysis process, we cross-referenced themes 
with the data and actively searched for contradictory or supporting examples to increase the integrity and 
quality of the analysis.  
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Table 2  

The Main Coding Framework 

 Main codes Definitions 
1. Technological Knowledge (TK) Reflections/discussion related to the use 

of chatbot technology  
2. Pedagogical Knowledge (PK) Reflections/discussion related to the use 

of pedagogical strategies and approaches 
3. Content Knowledge (CK) Reflections/discussion related to second 

language (L2) learning   
4. Pedagogical Content Knowledge (PCK) Reflections/discussion related to L2 

learning pedagogies that do not include 
the use of chatbot technology 

5. Technological Pedagogical Knowledge (TPK) Reflections/discussion related to how 
chatbot technology can be used to support 
particular pedagogies  

6. Technological Content Knowledge (TCK) Reflections/discussion related to the use 
of chatbot technology for content 
representation  

7. Technological Pedagogical Content Knowledge 
(TPACK) 

Reflections/discussion related to how 
chatbot technology can be used to support 
particular L2 pedagogies 

8. Design Knowledge (DK)  Reflections/discussion related to the 
designing process  

9. Context (C) Reflections/discussion related to context-
related issues such as a school setting  

Table 3 

Exemplary Student Excerpt for Each Main Code 

 Main codes Exemplary student excerpt 
1. TK What impressed me the most was the typing function, which could provide a slight 

delay as if an actual person was typing. A ‘chatbot’ does not need such a delay at all, 
but it was interesting that such a function was added solely to implement a sense of 
realism. 
 
My initial experience with Chatfuel was a pleasant surprise. The block-coding 
format was very intuitive. 
 

2. PK A student-centered approach emphasizes active learning. By creating engaging 
learning experiences, teachers can motivate students to take ownership of their 
learning and deepen their understanding. 
 
To create engaging and effective classes, it is essential to prioritize students' needs 
and interests. By designing classes that align with their own goals and expectations, 
teachers can offer students a more motivating and rewarding learning experience. 
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3. CK The target language was designed to challenge Korean learners by incorporating 
complex sentence structures, including type 4 and type 5 sentences, as well as 
sentences using phrasal verbs. These linguistic elements are often sources of 
difficulty for Korean students. 
 
In Korean, "happy" is commonly used as an adverb to modify the verb "to look." 
However, English grammar dictates that "happy" should be used as an adjective in 
this context, directly describing the subject's emotional state. 
 

4. PCK As Schmidt's (1983) study shows, even with high motivation and ample exposure, a 
solid foundation in grammar and syntax is crucial for effective language production. 
Even motivated learners with sufficient input may encounter difficulties in expressing 
themselves using a target language if they lack a firm understanding of these 
fundamental linguistic elements. 
 

5. TPK Chatbots equipped with computer adaptive testing technology could provide a more 
effective means of diagnosing students' varying language proficiencies. 
Integrating chatbot activities into TBLT classrooms could provide teachers and 
students with ample opportunities regarding where a target language may 
authentically be used.  
 

6. TCK No matter how much artificial intelligence technology develops, it is difficult for AI 
to fully use language that indicates emotions and culture. 
 
The NP+PP structure, frequently observed in telegraphic speech, is often a 
stumbling block for Korean students. I believe that a chatbot could be a beneficial 
supplement for helping learners to overcome this difficulty. 
 

7. TPACK By incorporating the textbook's learning objectives into the chatbot's review points, 
we can create a more versatile and effective tool. This would allow teachers to easily 
create chatbots that are closely aligned with their classroom instruction. I believe 
teachers could develop comprehensive review chatbots for each textbook, providing 
students with a valuable resource for reinforcement and practice. 
 
When designing the chatbot, I found that the optimal sequence of feedback for 
learner responses was crucial. The three questions that involve type 4 sentences 
employ different feedback strategies. The first question primarily provides implicit 
feedback for errors, while the second offers explicit guidance. The final question 
introduces a requirement to replicate the previous question's structure, aiming to 
solidify the learner's mastery of type 4 sentences. 
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8. DK My older sister, a media content studies major, offered valuable insights into chatbot 
design, emphasizing the importance of visual appeal. She stressed the importance of 
having a visually appealing presentation when designing the chatbot.  
 
In this class, I have set up the first problem, but it took longer than expected. Since I 
have a grasp of the chatbot configuration this time, I believe I will be able to do the 
following tasks easily. 
 

9. C With class sizes often reaching 30 students, many schools struggle to implement 
individualized learning approaches, as students' achievement levels can vary widely. 
 
Electronic devices, including smartphones, are frequently used in public schools.  

Findings 

Table 4 shows the frequency distributions of coded units across seven TPACK constructs, DK, and C 
categories, as analyzed in three phases.  

Table 4  

Distribution of Coded Units by Phase 
 

Phase 1 Phase 2 Phase 3 
TK 25.3% 6.4% 3.3% 
PK 5.0% 15.1% 9.1% 
CK 9.1% 11.7% 5.8% 
PCK 4.7% 11.7% 0.8% 
TPK 28.8% 25.3% 12.4% 
TCK 13.8% 3.8% 14.0% 
TPACK 8.5% 23.0% 44.6% 
DK 2.6% 2.0% 9.1% 
C 2.1% 1.0% 0.8% 

In Phase 1, as shown in Figure 3, pre-service teachers' reflections predominantly focused on TK and TPK, 
constituting nearly 54% of the coded units. TPACK, TCK, and CK were less frequently addressed by pre-
service teachers in Phase 1, with each coded unit comprising approximately 10% of the coded units. The 
predominance of TK and TPK in Phase 1 indicates that pre-service teachers primarily focused on 
technological and pedagogical aspects of teaching while learning various theories and concepts related to 
AI technology-infused language learning and developing their own chatbot outline. Notably, DK and C 
received little attention during this phase, accounting for only 2.6% and 2.1% of reflections respectively. 
This indicates that pre-service teachers were not yet substantially engaging with design principles or 
contextual considerations for their chatbots in the initial phase. 
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Figure 3 

Stacked Percentage Distribution of Coded Units by Phase 

 
 

As pre-service teachers progressed to Phase 2, their focus shifted toward integrating technological and 
pedagogical knowledge in language teaching contexts, with TPK and TPACK emerging as dominant 
elements (25.3% and 23.0% respectively). Comparing the distribution of coded units in Phase 1 and 
Phase 2, TPK remained a consistent presence throughout the two phases, while TK significantly declined, 
from 25.3% to 6.4%, and TPACK notably increased from 8.5% to 23.0%. The significant increase in 
coded units TPACK and TPK during Phase 2 suggests that pre-service teachers largely focused on 
integrating technology into subject-specific teaching while developing their own chatbots by using 
Chatfuel. This shift from technological considerations to their pedagogical applications suggests that pre-
service teachers started to explore how to effectively and yet meaningfully incorporate chatbots into 
language teaching. In this phase, DK remained relatively low at 2.0%, while context-related reflections 
decreased to 1.0%. This suggests that pre-service teachers were still primarily focused on general 
technology integration rather than specific design considerations or contextual factors in their chatbot 
design. 

Phase 3 showed a significant shift in pre-service teachers' approach to their chatbot design, with TPACK 
becoming the primary focus of pre-service teachers' reflections, accounting for 44.6% of the total coded 
units. A steady increase in TPACK was evident among pre-service teachers’ reflections. As shown in 
Table 4, TPACK largely increased, from 8.5% in Phase 1 to 23.0% in Phase 2 and 44.6% in Phase 3. The 
strong emphasis on TPACK during Phase 3 suggests that pre-service teachers focused more on how to 
integrate technology into their content areas while sharing their own chatbots, participating in peer 
evaluation, and reflecting on their overall experiences. In contrast to Phases 1 and 2, DK showed a 
substantial increase in Phase 3, rising from 2.6% to 9.1%. This increased attention to DK suggests that 
pre-service teachers began more actively considering design principles and elements as they refined their 
own chatbots.  

The dramatic increase in these TPACK-related reflections indicates that pre-service teachers developed a 
more sophisticated understanding of how to integrate chatbot technology specifically for language 
teaching purposes. While context-related considerations remained relatively low throughout all phases, 
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the simultaneous growth in TPACK and DK during Phase 3 suggests that pre-service teachers developed 
a more comprehensive understanding of how to design and implement chatbots for language learning. 

Discussion 

The findings of this study illuminate pre-service English teachers' developmental trajectory while 
participating in a chatbot technology-integrated course designed to provide hands-on, design-based 
experiences. The initial dominance of TK and TPK in Phase 1 aligns with previous research that shows 
language teachers often focus on basic technological competencies and skills when first encountering new 
digital technologies (Hughes, 2005; Koehler & Mishra, 2005). This finding highlights the importance of 
providing proper supports and training for teachers to develop technology skills before considering 
technology integration in language teaching. 

The significant shift toward TPACK in Phases 2 and 3 (from 8.5% to 44.6%) demonstrates the growing 
ability of pre-service English language teachers to integrate technological, pedagogical, and content 
knowledge in their chatbot designs. This shift underscores the importance of scaffolding pre-service 
teachers' integration of technological, pedagogical, and content knowledge. Some examples of such 
scaffolding include providing pre-service teachers opportunities to analyze exemplary chatbots designed 
for language learning, engaging in feedback sessions where they explicitly discuss how their chatbot 
design aligns with language teaching objectives and goals, and conducting peer evaluation sessions that 
provide them with a chance to scaffold each other's chatbot design. 

However, the consistently low attention to context (C) across all phases raises important questions about 
how to better support pre-service teachers in considering contextual factors when integrating technologies 
into their practice. Considering contextual information is crucial in providing localized instruction that 
reflects the unique needs of individual students and institutions (Johnson, 2009). To address this 
shortcoming, teacher educators need to implement more explicit strategies to help pre-service teachers 
consider diverse learning environments, student backgrounds, technological accessibility, and 
sociocultural factors while implementing AI technologies, including chatbot technology, in their teaching 
practice (c.f., Choi & Chung, 2021). Teacher educators could address this gap by incorporating case 
studies of language learning in different contexts, requiring pre-service teachers to incorporate specific 
contextual needs addressed by a certain case, and engaging them in scenario-based planning that 
considers various contextual constraints and opportunities. 

It is noteworthy that the findings of this study demonstrate a significant increase in TPACK enactment 
among pre-service teachers, while previous studies often have reported less evidence of TPACK growth 
in pre- and in-service teachers. Several factors can be attributed to the significant TPACK improvement 
among pre-service English teachers which was not observed in previous studies (Nguyen et al., 2022). 
First, the chatbot technology-integrated course offered sufficient opportunities for instructors to engage in 
hands-on experiences related to technology integration and workshops, fostering a deeper understanding 
of how to effectively incorporate technology into their teaching (Koh et al., 2015; Schimd et al., 2021).  
Second, the learning technology by design approach that is facilitated by the course enables pre-service 
teachers to actively explore and understand effective technology integration in their specific areas of 
teaching. By adopting the Koehler and Mishra (2005) framework, the chatbot technology-integrated 
course provides various opportunities for pre-service teachers to engage in solving authentic problems, a 
process that underscores the complexity of the learning context and (re)designing of chatbots.  Third, 
many participating teachers, as digital natives, are already familiar with chatbot technology and its 
potential applications, which renders them more receptive to its use in their own teaching practices. This 
aligns with Kim's (2024b) recent research in which he finds that South Korean pre-service English 
teachers generally have a positive attitude about AI-based technologies and are eager to explore the 
pedagogical potential of that technology. Similarly, the significant increase in TPACK shown in this 
study may have contributed to pre-service teachers’ positive feelings about AI-technology, as could have 
their prior experiences related to AI technology, including chatbot technology. 
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Conclusion 

In conclusion, the findings of this study demonstrate the effectiveness of a chatbot-integrated course in 
enhancing pre-service English teachers’ TPACK focus. Some limitations of the study should be 
addressed. First, the study observed only one case of a chatbot-integrated course for pre-service teachers 
and did not include an experimental study of the effects of the course. It may be difficult to suggest that 
pre-service teachers in a chatbot-integrated course demonstrate an advantage in developing their TPACK. 
An experimental study that examines its effectiveness by comparing pre-service teachers’ development 
using different types of technology can offer a more in-depth understanding of how varying types of 
technology can influence the participants. Furthermore, due to the small number of participants in the 
current case study, it may be necessary to expand the scope of the study by including more pre-service 
teachers who have different educational experiences and interests. Such an approach would further our 
understanding of pre-service teachers’ needs.  

The significant increase in TPACK enactment observed in this study highlights the importance of 
providing both pre-service and in-service teachers with comprehensive training programs that emphasize 
hands-on, design-based experiences related to technology integration in their teaching practices. 
Furthermore, the study's findings suggest that teachers' familiarity with and positive attitudes regarding 
AI-based technologies can play an important role in their willingness and ability to effectively integrate 
technology into their teaching.  
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