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Educators have widely adopted artificial intelligence (Al) as a product of
technology to prepare teaching materials and enhance their understanding of
technology integration in language teaching. As prospective teachers who may
teach digital native students later, pre-service teachers must be more capable and
knowledgeable in technologically-based pedagogy, materials, and assessment.
This study aimed to explore English as a foreign language (EFL) pre-service
teachers’ technological knowledge of utilizing Al-powered tools using the
technological pedagogical content knowledge (TPACK) framework and
investigate their strategies in the advanced of their technological knowledge.
This mixed-method research design employed a five-point Likert scale
questionnaire and a semi-structured interview as instruments to collect data.
Fifty-five EFL pre-service teachers were purposively selected. Data from the
questionnaire were analyzed statistically and descriptively, and data from
interviews were analyzed thematically. The first findings of this study
comprehensively revealed that EFL pre-service teachers exhibit a moderate
level of proficiency in addressing technological knowledge (TK), technological
pedagogical knowledge (TPK), technological content knowledge (TCK), and
TPACK in utilizing Al-powered tools. Meanwhile, the second finding revealed
that the participants employed four key strategies to advance their technological
knowledge using Al-powered tools: engaging in TPD programs, collaborating
with tech-savvy colleagues, staying informed about Al trends, and
experimenting with Al-powered tools.
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1. INTRODUCTION

In this modern era, teachers should employ technology to enrich their teaching practices, as their
expertise has extended beyond the specific content, they have to convey to encompass pedagogical principles
and strategies. Some teachers believed technology courses in their education programs were valuable, as not
all teachers effectively incorporated technology into teaching and learning [1]. Several higher education
institutions consider it crucial for future English teachers to gain cutting-edge lesson plans and stay updated on
technological proficiency [2]. Such preparation may help these future English teachers adopt and adapt
educational technology in their teaching programs. Faculty members have used technological pedagogical
content knowledge (TPACK) to integrate technology into teaching.
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The TPACK framework was employed in this current research to assess the technological knowledge
of English as a foreign language (EFL) pre-service teacher. This framework may help them understand how to
integrate technology into a curriculum most efficiently [3]-[5]. In the EFL context, using this framework is
crucial because there may be little opportunity for exposure to the target language outside of the classroom [5].
Technology integration is one way to include English beyond the classroom [6]. Using TPACK, the teachers
can comprehend the possible advantages of introducing new technology into the classroom.

Multiple scholars have employed the TPACK framework to examine the incorporation of technology
in teaching and learning activities. A previous study discovered that EFL pre-service teachers employed
TPACK to develop their ability to design and implement technology-integrated lessons in real classroom
environments [7]. The engagement of pre-service teachers within the higher education setting facilitated the
development of their TPACK and the subsequent incorporation of TPACK principles into their instructional
approaches [8]. In the context of undergraduate programs, it has been observed that inadequate preparation
leads to a deficiency in technology integration and information and communication technology (ICT)
competencies among EFL pre-service instructors [9]. Guided by the TPACK framework, another piece of
research examined the perceived self-efficacy beliefs and attitudes toward mobile technology-enhanced
instruction (specifically, iPad usage) among three elementary teachers. This past research has utilized the
TPACK framework to evaluate teaching and technology integration [10]. However, none seems to have
specifically explored the incorporation of artificial intelligence (Al) in education within the Indonesian context.
This highlights a research gap in applying TPACK to assess the assimilation of Al technologies, especially
Al-powered tools, in teaching and learning English in Indonesia.

Al technology integration is particularly significant in EFL instruction in educational settings. As
English is crucial in international communication, proficiency in English is a valuable skill and often a
prerequisite for success in an increasingly interconnected world [1], [11]. EFL instruction has become a
cornerstone of educational curricula in many non-English-speaking countries, aimed at equipping students with
the linguistic skills required for global communication [12]. Some research studies of Al-powered tools can be
categorized into some research topics, such as machine translation [13], automated writing evaluation [14],
automated writing scoring [15], intelligent tutoring systems for speech training [16], and natural language and
vocabulary learning [17]. Therefore, the intersection of technology and instruction has held insightful
implications for enhancing language learning outcomes for EFL students.

As they have been massively adopted in EFL teaching, Al-powered tools provide some critical
concerns. There are concerns about the potential for Al to replace human teachers and ethical concerns related
to bias in Al algorithms [18]. There were uncertainties about the precision of Al, specifically AWE, as it could
not assess the subjective characteristics of natural languages [19]. Meanwhile, another study stated that students
voiced their discontent regarding specific feedback given by the writing system, perceiving it as perplexing
[20]. Social issues in Al language education included biased discourse analysis when Al was trained on data
and algorithms with societal biases, potentially resulting in social inequalities or lack of cohesion [21]. EFL
pre-service teachers must navigate and address the above concerns while integrating Al-powered tools into
their teaching practices.

Research has extensively investigated the global usage of Al-powered technologies among EFL
teachers, showing a significant increase. Previous research claimed that digital and Al-powered tools can aid
the educational aspect of future schooling in Saudi Arabia [22]. EFL teachers in China believed that Al
technology was highly beneficial for their teaching and considered it user-friendly [23]. In South Korea,
integrating Al can help educators keep students engaged and motivated, improving academic performance [24].
A study in China highlighted the numerous opportunities Al introduced to EFL education, such as developing
Al-driven teaching tools, enhancing teachers’ technological skills, and addressing the equilibrium between
teacher, machine, and student [25]. Moreover, EFL teachers at a Thai university expressed favorable attitudes
toward Al tools and recognized their versatile functions. These functions encompass lesson planning and
crafting language activities [26]. Previous studies indicate that future teachers need the potential to instruct
digital-native students, inseparable from technology, showcasing diverse insights and underscoring the
universal benefits of technology through positive perspectives and practical applications across varied cultural
and educational settings.

In Indonesia, numerous studies have examined the adoption of Al-powered tools among EFL teachers.
Al writing tools enhanced the quality of EFL student writing [27]. Similarly, mobile Al-based learning has
greatly improved students’ English proficiency because it provides more learning opportunities [28].
Meanwhile, Al holds the potential to significantly improve the communication skills of English language
learners through the provision of personalized and interactive learning experiences [29]. Moreover, Al
tools could undeniably benefit from in-service English retraining, focusing on enhancing their language
proficiency [30]. The previous research confirmed that the integration of Al has the potential to benefit students
in expanding their English language skills.
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EFL pre-service teachers may have varying degrees of expertise in integrating Al-powered tools in an
educational setting. They may not have enough knowledge and skills related to Al, which would hinder their
capacity to implement Al-powered tools effectively in the classroom. Similarly, they may not have enough
opportunities in teacher preparation programs to learn about Al and its uses in the classroom [31]. Experience,
teaching quality, and feature set are three factors that might impact a user's degree of proficiency using
Al-powered tools [32]. Teachers may educate their students more successfully and economically when given
the tools to improve their Al integration abilities. Additional empirical studies on pre-service teachers’ use of
Al are needed to improve their awareness and skills, ultimately fostering a more effective adoption of
Al-powered tools in future classrooms.

Despite the increasing interest in using Al-powered tools among EFL teachers [22]-[30], little was
known about exploring the adoption of Al-powered tools among pre-service teachers using the TPACK
framework. There is a need for more exploration of pre-service teachers’ technological level of knowledge on
integrating Al-powered tools in EFL classrooms, particularly in the Indonesian context. This notion seemed
logical while thinking that in the future, pre-service teachers may be expected to teach digital native students
who will have side by side with technological devices by then. Thus, their readiness to embrace technology
and technological knowledge should be better prepared a long way before they graduate with their bachelor’s
degree. Through their teacher education programs, pre-service teachers need to be equipped with knowledge
about current Al tools with which digital native students are generally familiar and skills in employing the
strategies of using the tools for instructional. In short, endowing pre-service teachers with technological
knowledge is urgent.

Referring to the identified concerns, this study attempts to address these research questions: i) what
are EFL pre-service teachers’ levels of technological knowledge in the respective domains of TPACK toward
integrating Al-powered tools?; and ii) how do EFL pre-service teachers advance their technological knowledge
in the respective domains of TPACK?

2. METHOD
2.1. Design

This study employed a mixed method research. To better understand a research issue, a mixed methods
research approach entails collecting, assessing, and combining quantitative and qualitative research techniques
within a unified study [33]. A mixed method may vyield stronger results than using either method alone.
Concerning the current study, mixing the method is expected to quantitatively investigate the level of
technological knowledge in their respective domains and qualitatively capture how pre-service teachers
enhance their technological proficiency.

2.2. Participant

This study included 55 out of 120 EFL pre-service teachers from three reputable universities in Bandar
Lampung. Ten male and forty-five female participants were included in this study. In particular, the
participants’ demographic information was presented in Table 1.

Table 1. Participants demographic information
Number Gender Range of age
45 Female 19-21
10 Male 19-21

A purposive sampling method was chosen as the sampling technique in this study based on specific
criteria: i) the participants were third-year students majoring in English education and had completed all the
ELT methodology, English instructional technology, lesson plans, and microteaching courses available during
their undergraduate studies and a foundational course in digital literacy; and ii) the participants were about to
conduct a teaching practicum. Even though they had not had practical experience teaching in the classroom,
they had been taught how to create a lesson plan that compulsorily employs Al-powered tools as teaching
media. Then, they also had teaching simulations based on the lesson plan they made. Teachers gave feedback
during simulations. Thus, this activity made them more well-prepared to conduct teaching practicum at some
schools. Additionally, they were ambitious students with a strong drive for continuous professional growth and
were deemed to acquire high English language competence. Ensuring ethical standards was essential when
undertaking research with human participants. Consequently, in this study, the decision was made to secure
informed consent to safeguard the confidentiality and privacy of the participants.
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2.3. Instruments

The research instrument used in the study employed multiple data collection methods to gather data
comprehensively. This study used a questionnaire and a semi-structured interview as research instruments. The
questionnaire was adapted from Celik [34] because it is the latest instrument developed with established
TPACK scales and various data collection instruments related to teachers’ utilization of Al-based. Exploratory
factor analysis (EFA) was employed using SPSS 24 to assess construct validity and set a factor loading cutoff
at 0.40 [35]. After conducting EFA, confirmatory factor analysis (CFA) was utilized to examine TPACK
factors with the theoretical framework [36]. IBM Amos 22.0 was utilized to examine skewness and kurtosis
coefficients, ensuring the normality assumptions of CFA were met. Item-total correlation and internal
consistency were computed to assess the scale’s reliability, with Cronbach's alpha consistency coefficient
indicating satisfactory internal consistency at 0.70 or higher. In this current study, this instrument was
employed to investigate the technological knowledge in related domains of EFL pre-service teachers in
utilizing Al-powered tools, as outlined in the first research question, using the TPACK framework. This
questionnaire consisted of 23 statements, which employed a five-point Likert scale ranging from strongly
disagree (1) to agree strongly (5). The detailed distributions were presented Table 2.

Additionally, this study employed a semi-structured interview to evaluate the technological
knowledge advancement of EFL pre-service teachers, as outlined in the second research question. The
interview questions, derived from the questionnaires, focused on strategies for enhancing technological
knowledge in related domains. Eight guided questions were initially used, with some modifications for
relevance.

Table 2. Questionnaire map on TPACK components

- - Number Number of
Questionnaire - Component .
of items component items
EFL pre-service teachers’ levels 23 TK 5
of technological knowledge TCK 7
toward integrating Al-powered TPK 4
tools TPACK 7

2.4. Data collection

Various data collection methods were employed in the research. The first method was a survey via
Google Forms, which captures quantitative data on pre-service teachers’ technological knowledge in related
domains utilizing Al-powered tools in EFL classrooms. These Google Forms were distributed to the EFL
pre-service teachers via WhatsApp, assisted by the head of a study program and faculty members. The second
method was an interview. The researchers left a question asking whether they were willing to participate in an
interview session by providing their WhatsApp number on the questionnaire. The interviews were conducted
via Zoom Meetings, lasting 20 minutes each. Among 55 participants, there were 10 participants confirmed to
participate in the interview sessions. The sessions were recorded with the participant's consent to guarantee the
validity and accuracy of the data.

2.5. Data analysis

Data gathered via the Google Forms survey were analyzed using IBM SPSS statistics 26 to obtain the
mean and standard deviation scores. Meanwhile, data gathered from semi-structured interviews were analyzed
thematically. To begin with, the researchers coded the interview recording. This process was repeated multiple
times to ensure the information was accurate and comprehensive. Data coding required closely examining the
data, identifying noteworthy trends, prioritizing recurring terms, and ultimately developing themes. Only the
relevant findings were presented.

3. RESULTS AND DISCUSSIONS
3.1. EFL pre-service teachers’ levels of technological knowledge in the respective domains of TPACK
toward integrating Al-powered tools

The initial goal of this research was to assess the extent of technological knowledge EFL pre-service
teachers have regarding the integration of Al-powered tools measured through the TPACK framework. The
researchers utilized quantitative tools like a five-point Likert scale questionnaire to achieve this goal. The
researchers subsequently processed and analyzed the questionnaire data using SPSS version 26. In order to
derive meaningful insights from the data, they established interpretation criteria by considering the number of
statements within each component of the instruments and the number of respondents, thus calculating the
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intervals for each interpretation. This research utilized a five-range criteria system, and the researchers
summarized the interpretations as stated in Table 3.

The researchers added scores for each part and found the mean and standard deviation scores to check
for statistical differences among TPACK indicators. The outcomes are presented in Table 4. As presented in
Table 4, the research findings reveal the level of technological knowledge in the respective domains for EFL
pre-service teachers (N=55). The study divided the evaluation into four key aspects: technological knowledge
(TK), technological pedagogical knowledge (TPK), technological content knowledge (TCK), and TPACK. The
participants’ technological knowledge for integrating Al-powered tools into their EFL teaching practices can
be described by examining the above aspects. There are five indicators in TK, which are the first aspect. The
mean scores in this aspect show that the pre-service teachers have a moderate level of TK. Moreover, TPK is
the second aspect of this questionnaire, with seven indicators. The findings indicate that pre-service teachers
have a moderate level of TPK. The third aspect is TCK, and it has four indicators. The level of TCK among
pre-service teachers in this study is moderate. Lastly, TPACK is the final aspect, which has four indicators.
The findings reveal that pre-service teachers have a moderate level of TPACK. Therefore, this study’s
technological knowledge level is moderate in TK, TPK, TCK, and TPACK.

Table 3. Interpretation criteria
Mean range Criteria
4.3105.0 Very high

3.51t04.2 High
27t03.4 Moderate
19t02.6 Low

10t01.8 Very low

Table 4. EFL pre-service teachers’ levels of technological knowledge in the respective domains of TPACK
toward integrating Al-powered tools

No. Statement res;;?glents Mean  SD Criteria
EFL pre-service teachers’ TK
1 | have experience using some Al-based tools to complete tasks. 55 339 096 Moderate
2 I understand how to use Al-based tools in my day-to-day activities. 55 336 0.97 Moderate
3 | am aware of how to use speech or text to initiate a task for Al-based 55 3.38 0.77 Moderate
technologies.
4 I know enough to operate Al-based tools. 55 336 0.77 Moderate
5 I am familiar with Al-based tools and their technical capacities. 55 325 0.97 Moderate
EFL pre-service teachers' TPK
6 | am aware of the educational value that Al-based tools bring to my field of 55 3.38 0.88 Moderate
teaching.
7 I am able to assess how beneficial feedback from Al-based tools is for instruction 55 338 092 Moderate
and learning.
8 I can choose Al-based resources so that students can use what they've learned. 55 3.32 097 Moderate
9 I am aware of how to track students' progress using Al-based technologies. 55 336 091 Moderate
10 I can provide immediate feedback by interpreting messages from Al-based tools. 55 323 091 Moderate
11 Icansee how Al-based tools might alert (or notify) users to support their learning. 55 3.37 0.72 Moderate
12 lam qualified to choose Al-based resources that keep students motivated. 55 334 091 Moderate
EFL pre-service teachers' TCK
13 I can look up instructional materials in my field of teaching using Al-based tools. 55 3.34 0.74 Moderate
14 1 am aware that experts in my field of teaching use a variety of Al-based tools. 55 325 097 Moderate
15  Al-based tools can help me comprehend the material in my field of teaching more 55 338 0.81 Moderate
thoroughly.
16 1 am proficient in using my field-specific Al tools. 55 336 093 Moderate
EFL pre-service teachers' TPACK
17  lam proficient in using various Al-based tools for adaptive feedback in my field 55 321 090 Moderate
of teaching.
18  lam knowledgeable about using various Al-based tools for personalized learning 55 319 0.87 Moderate
in my field of teaching.
19  lam proficient in using various Al-based tools for real-time feedback when I am 55 319 093 Moderate
teaching my field.
20 | am able to teach a subject with a variety of teaching techniques and Al-based 55 321 092 Moderate
tools.
21 | am able to deliver lessons that effectively integrate my instructional materials, 55 321 092 Moderate
Al-powered resources, and pedagogical techniques.
22 Among my colleagues, | can assume a leading role in incorporating Al-based 55 321 0.84 Moderate
tools into our field of education.
23 | can use a variety of Al-based tools to keep an eye on my students' progress 55 3.28 0.88 Moderate

while I'm teaching.
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A previous study echoes these findings, stating that EFL pre-service teachers demonstrated a moderate
level in TK, TCK, TPK, and TPACK [37]. They tend to outperform in-service EFL teachers in the TPACK
framework due to differences in exposure and training with Al-powered tools. As part of the younger
generation, they enter teacher education programs with a natural inclination for technology and receive
specialized training in integrating Al tools [32]. However, these findings oppose earlier research that claimed
that preservice teachers had a high level of technology in the respective domains, such as TK, TPK, TCK, and
TPACK [38], [39]. Furthermore, EFL pre-service teachers in this study have the opportunity to enhance their
technological knowledge for integrating Al-powered tools into education.

Based on the discussion above, there is an opportunity to expand teachers’ technological knowledge
by integrating Al-powered tools into the educational context. They can participate in workshops, tutorials, and
mentorship programs as part of their professional development to enhance skills related to integrating
technology into teaching strategies [40]. These initiatives empowered pre-service teachers to enable them to
integrate Al-powered tools for teaching-learning activities. Teachers can expand their ability to choose the
relevant Al-powered tools and integrate them to help students achieve learning targets because TPACK is
crucial in crafting effective technology-based instruction [3]. Additionally, their understanding of TPACK can
influence pre-service teachers in choosing the most effective Al-powered tools, solving problems in using Al,
accessing diverse and high-quality resources, and integrating them into their teaching practices.

3.2. The strategy of EFL pre-service teachers to advance their technological knowledge in the respective
domains of TPACK toward integrating Al-powered tools

The thematic analysis functioned as a tool for researchers to investigate repetitive patterns in the
research data. Researchers systematically documented these patterns through coded data and organized them
into a thematic analysis. During the interview sessions, a prevailing theme emerged, as research respondents
consistently provided feedback on their endeavors to enhance their technological knowledge. Based on the
in-depth interview analysis, researchers identified four sub-themes. As outlined below, these sub-themes were
associated with the strategies employed by EFL pre-service teachers, as stated in Figure 1.

_I Teacher Professional Development Program I

Collaboration with Tech-Savvy Colleagues |

The Strategy

Staying Informed about Al Trends |

Experimenting with Al-powered Tools |

Figure 1. The strategy of EFL pre-service teachers to advance their level of technological knowledge

One strategy for advancing the technological knowledge of EFL pre-service teachers was through a
proper TPD program. This strategy was obtained after researchers carried out a thematic analysis. Respondent
1 supported this argument by responding in the quote:

“Engaging in the TPD program is vital for advancing my technological knowledge. My academic
program frequently hosts TPD sessions with workshops. A recent session spotlighted the Al tool
Wordly, emphasizing it is educational applications. The discussions not only unveiled Wordly’s
features but also underscored its potential in educational settings.”

According to the answer from respondent 1, their academic program frequently conducted the TPD
program, consisting of workshops and training sessions. The focus of a recent workshop was on an Al-powered
tool called Wordly. Wordly was designed for transcribing conversations in various meeting formats. The
workshop informed participants about Wordly’s features and featured its potential applications in educational
contexts. They have learned how to use Canva (Al Graphic Design), ChatGPT (Al-Language Model), Tome
(Al presentation maker), and EssayGrader (Al-powered grading assistant) by attending other workshops. A
previous study claims that participants in TPD programs have learning opportunities to develop new Al-related
abilities and capabilities [32]. Participants in this study can develop their technological knowledge in using
Al-power tools by participating in workshops and seminars as part of TPD programs in their study program.
They can study using Canva, ChatGPT, Tome, and EssayGrader in educational settings. Zhang and Fang [12]
conducted a study examining the role of professional development in students’ achievement and found that
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teachers who participate in professional development programs gain cutting-edge teaching techniques critical
for fostering students’ accomplishments.

Additionally, the researchers found the second strategy after conducting the thematic analysis. The
researchers revealed that teachers can improve their ability to use Al-powered tools by collaborating with their
teach-savvy colleagues. Respondent 2 supported this argument in the statement:

“In our academic group, we know how important it is to learn from each other and share our
knowledge. Working with coworkers who are very knowledgeable about Al has been very helpful.
This collaboration has helped me gain useful knowledge for using Tome through casual conversations,
group projects, and sharing of personal experiences”.

According to the interview above, she stated that collaboration with tech-savvy colleagues is a strategy
for expanding their technological knowledge. She can share ideas about new Al-powered tools, such as Tome,
that help teachers make educational content. Tome is an Al-powered tool for creating professional
presentations. Many template presentations can attract their students. They can expand their skills in operating
Al-powered tools by exchanging ideas with their colleagues. They can also ask about how to solve problems
while using these tools. The findings from previous studies consistently demonstrated that teachers recognized
the importance of collaboration strategies for developing their technological knowledge in related domains
[34], [41], [42]. Similarly, collaboration provides educators quick access to material, accelerated learning, and
fun opportunities to improve technological proficiency. Educators could incorporate Al-driven tools into their
teaching practices by using collaboration regularly. In the present study, the collaboration among teachers was
expected to play a significant role in assisting participants in enhancing their understanding of TK, TPK, TCK,
and TPACK.

EFL pre-service teachers employed a staying informed strategy about Al trends to enhance their
knowledge of Al trends. This answer is the third strategy found in this study. Respondent 3 added another
statement that supports this finding:

“I like watching YouTube to find tutorials for using Al-powered tools. These tutorials help me for
mastering these tools for educational purposes. Additionally, I also watch TikTok and Instagram Reels
for similar content because these platforms provide shorter durations that efficiently convey valuable
content on Al.” (Respondent 3)

Based on the above interview results, various ways exist to stay updated on Al trends and tutorials for
advancing teachers’ technological knowledge. Respondent 3 said that she likes watching videos on YouTube,
TikTok, and Instagram for updating information about Al-powered tools. These platforms provide new
information about how to use Al-powered tools, benefits, drawbacks, and subscription-free. Previous empirical
research found that teachers who intended to stay informed about new technology could expand their TPACK
competencies, including technological knowledge in the respective domains [43], [44]. In this current study,
EFL Pre-service teachers acquire Al information by exploring social media platforms like YouTube, TikTok,
and Instagram Reels. They benefited from their strategies as they perceived many relevant sources for
integrating Al-powered tools into teaching practice. Updating information from many sources might include
introducing educational technology, innovative teaching approaches, or efficient classroom management
strategies to maximize its positive effects [45].

The final strategy for advancing their technological knowledge is experimenting with Al-powered tools.
The researchers found this strategy after analyzing using thematic analysis. Respondent 4 stated a similar idea
to support this finding in the text:

“l enjoy using Al-powered tools to produce my educational content. ChatGPT prompts inspire
instructional presentation materials. | practice Canva by making presentations, movies, and posters.
Canva’s free educator access to premium capabilities in this Al visual design platform is invaluable.”

Additionally, respondent 4 highlighted the importance of these experiments in fostering creativity and
innovation in educational materials. She explored dynamic ways to generate ideas and content for teaching by
experimenting with ChatGPT. She also explores the use of Canva to create visually engaging materials, such
as posters, short videos, and presentation slides. These explorations facilitate the teachers’ development of
more interactive instructional content and create stimulating student learning experiences. A previous study
echoes the current findings, which stated that experimentation with ChatGPT was fundamental for preparing
students with the indispensable ability to thrive in a future dominated by Al [18]. To this end, teachers could
advance their understanding of integrating Al-powered tools by gaining and expanding hands-on experience
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with these tools. The next generation of educators could use these technologies in classrooms effectively by
incorporating Al tools into teacher training programs [31]. Lack of engagement in Al tools might put them at
a competitive disadvantage in the job market compared to those with extensive exposure and practical
experience. Therefore, it was crucial to establish an educational framework that integrates and assesses these
tools for the benefit of EFL pre-service teachers.

4. CONCLUSION

Based on the findings and discussion, this study revealed the level of technological knowledge in the
respective domains for EFL pre-service teachers using Al-powered tools. The researchers employed four
evaluation domains for this current research: TK, TPK, TCK, and TPACK. The findings reveal that pre-service
teachers have a moderate level across four indicators (TK, TPK, TCK, and TPACK). Furthermore, EFL
pre-service teachers in this study had the opportunity to enhance their technological knowledge for integrating
Al-powered tools into education. Meanwhile, this study examined how EFL pre-service teachers advanced
their technological knowledge using Al-powered tools in the Indonesian context. The researchers employed
thematic analysis as data analysis and four key strategies to advance their technological knowledge in the
respective domains. They engage in TPD programs, collaborate with tech-savvy colleagues, stay informed
about Al trends, and experiment with Al-powered tools.

This current study is significant to English teachers and stakeholders in Indonesia to take teachers’
competencies in integrating Al-powered tools into account. The teachers’ competencies can influence the
quality of students’ education. EFL pre-service teachers must be well-prepared to integrate Al-powered tools
into teaching practice for their future careers. Thus, teachers must be aware of their competencies and
frequently enhance their knowledge to support their knowledge in technology integration. On the other hand,
this study has certain limitations. EFL pre-service teachers were selected purposively as participants in this
study without including in-service teachers. Thus, the research results cannot be generalized to a wider
population of EFL teachers. Furthermore, the topic of Al is too broad to study. To tackle this issue, the next
research could concentrate on certain Al applications such as Al graphics design, Al chatbots, Al grading
systems, and Al speech-text recognition. Implementing this focused strategy would provide a more detailed
examination of the influence of Al tools in education.
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