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Abstract

This study investigates Indonesian English for Specific Purposes (ESP) teachers’ Technological Pedagogical Content Knowledge (TPACK)
to understand their perceived competencies and the challenges they encounter in integrating technology into ESP instruction, along with
their coping strategies. Employing a mixed-methods design, data were gathered from 50 ESP teachers across Indonesian universities
through a 35-item TPACK questionnaire and 6 selected participants, i.e., three with the lowest TPACK scores and three with the highest,
through structured interviews. Quantitative data were analyzed using SPSS, while qualitative data were examined using NVivo. The
findings indicate a clear imbalance in teachers’ perceived knowledge domains: while ESP teachers expressed strong confidence in content
and pedagogical areas, they reported considerably lower confidence in technology-related domains, particularly in achieving coherent
integration of technology, pedagogy, and ESP content. The interview data further reveal that teachers encounter recurring challenges such
as adapting to rapid technological change, providing technology-mediated feedback, contextualizing ESP instruction for professional
practice, and designing multimedia and differentiated digital tasks. Although teachers demonstrate agency by adopting individual coping
strategies, such as professional learning, experimentation with tools, and reflective practices, these efforts remain largely fragmented and
dependent on personal initiative. This study contributes to the ESP-TPACK literature by providing a context-sensitive, mixed-method
account of both competence patterns and integration struggles among in-service ESP teachers in Indonesia, highlighting the need for
sustained, scaffolded professional development models that explicitly connect technology use with pedagogical reasoning and
ESP-specific instructional goals.
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1. Introduction

English for Specific Purposes (ESP) has become increasingly prominent in Indonesia, particularly in secondary and higher education, as it
responds to learners’ academic and professional needs rather than general language proficiency. This orientation aligns with national
education policies that emphasize English for employability and disciplinary communication (Umar & Basuki, 2023). Despite this policy
support, ESP implementation remains challenging. Indonesian ESP teachers continue to face longstanding pedagogical issues, including
limited ESP-specific training, heterogeneous learner proficiency, and inadequate materials and assessment practices (Nabung & Guna,
2024; Poedjiastutie & Oliver, 2017). These challenges are now compounded by rapid digitalization, which requires teachers to integrate
technology into ESP instruction despite uneven access, limited preparation, and increasing institutional expectations (Sari et al., 2025). As
a result, ESP teachers are expected to simultaneously manage disciplinary content, pedagogical effectiveness, and technological
integration under often constrained conditions (Muslimin et al., 2023; Syamdianita & Cahyono, 2021).

Empirical research on ESP practices in Indonesian higher education suggests that while technology-mediated and blended approaches are
increasingly encouraged, teachers’ readiness to implement them remains uneven. National and institutional studies show that many ESP
lecturers support the idea of blended learning but report persistent technical barriers, limited institutional support, and low confidence in
embedding digital tools into ESP materials in pedagogically meaningful ways (Mulyadi et al., 2020). Qualitative accounts further indicate
that ESP teachers must continuously update disciplinary knowledge and adapt materials while working within constraints of infrastructure,
time, and student preparedness, all of which directly affect their ability to integrate technology, pedagogy, and content coherently
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(Mahendra, 2020). Research on CALL-related professional development reinforces this concern, showing that while training initiatives
may improve teachers’ technological awareness, they rarely address systemic constraints or support deeper pedagogical integration
aligned with ESP goals (Kristiawan et al., 2022). Taken together, these findings suggest that the core issue is not merely access to
technology, but teachers’ capacity to integrate it meaningfully within ESP pedagogy and content.

Although the Technological Pedagogical and Content Knowledge (TPACK) framework has been widely adopted to examine such
integration, significant gaps persist in its application to ESP contexts in Indonesia. Existing TPACK studies largely focus on general
English, pre-service teachers, or STEM disciplines, with Indonesian research disproportionately concentrated in science and mathematics
education (Sutimin et al. (2025) Within language education, systematic reviews highlight a recurring discrepancy between teachers’
self-reported TPACK competence and their actual classroom practices, pointing to the need for more contextualized and qualitative
inquiry (Kamal et al., 2025). While some Indonesian studies have measured perceived TPACK among in-service English teachers (e.g.,
Mahdum, 2015), they often treat TPACK as a single construct, overlook variation across the seven domains, and rarely explore how
teachers respond to weaknesses in specific subcomponents. Critically, there remains a lack of mixed-methods research that links
quantitative profiles of ESP teachers’ TPACK with qualitative insights into the concrete challenges they face and the strategies they adopt
to cope with them in practice.

Responding to these gaps, this study offers a focused and context-sensitive examination of Indonesian ESP teachers’ perceived TPACK by
explicitly addressing both competence levels and lived challenges. It investigates: (1) the distribution of Indonesian ESP teachers’
perceived TPACK across its seven dimensions, and (2) the TPACK-related challenges teachers encounter and the strategies they apply to
cope with them. By integrating a 35-item TPACK questionnaire with follow-up interviews centered on the lowest-scoring domains, this
study moves beyond descriptive measurement to illuminate how ESP teachers experience, interpret, and navigate TPACK integration in
real instructional contexts. In doing so, it contributes to the refinement of TPACK theory within ESP settings and provides empirically
grounded insights to inform more targeted professional development and institutional support for ESP teachers in Indonesia.

2. Literature Review
2.1 English for Specific Purposes (ESP)

English for Specific Purposes (ESP) has evolved since the 1960s in response to global economic, scientific, and educational shifts that
demanded more functionally oriented uses of English (Rahman, 2015). While foundational definitions emphasize ESP’s focus on specific
learner needs, disciplinary genres, and specialized methodologies (Dudley-Evans, 1998), later scholarship problematizes the practical
realization of these principles in diverse instructional contexts. Although ESP is theoretically distinguished from general English through
its reliance on needs analysis and authentic materials (Hasbi et al., 2025; Langhoff-Roos, 2016), translating needs-based insights into
coherent curricula remains challenging due to institutional constraints and heterogeneous learner profiles. The claim that ESP teaches
language associated with disciplines rather than disciplinary content itself (Dudley-Evans, 1998) further complicates material
development, as teachers must balance linguistic focus with sufficient professional relevance. Moreover, while needs analysis is widely
recognized as the cornerstone of ESP course design, encompassing target, present, and learning situations (Rahman, 2015), its cyclical
and context-sensitive nature renders ESP curriculum development labor-intensive and difficult to standardize across settings (Mohamed &
Alani, 2022). This tension underscores the persistent gap between ESP theory and classroom implementation.

Contemporary ESP pedagogy increasingly calls for innovative, learner-centered approaches to address these implementation challenges,
yet such proposals often demand high levels of teacher expertise and institutional support. For instance, approaches incorporating
translanguaging, heteroglossia, and corpus-based analysis aim to respond to multilingual and multiethnic classrooms Gvelesiani (2023),
but they presuppose teachers’ advanced linguistic and technological competencies. Similarly, the integration of experiential learning
within principled pragmatism and constructivist frameworks promotes authentic language use in simulated or real-world contexts
(Tarnopolsky & Kozhushko, 2020), though its success depends on careful instructional design and sustained reflection. While needs
analysis remains central to motivating learners and aligning instruction with professional goals (Coanca, 2013), its effectiveness is
contingent upon teachers’ ability to interpret needs data pedagogically. The push toward competence-based, action-oriented, and
blended-learning models further highlights the growing expectation that ESP teachers integrate technology meaningfully into instruction
(Topuzov et al., 2020). Collectively, these perspectives suggest that while ESP pedagogy is increasingly sophisticated, its successful
enactment hinges on teachers’ capacity to integrate content, pedagogy, and technology coherently.

2.2 Technological Pedagogical and Content Knowledge (TPACK)

The Technological Pedagogical and Content Knowledge (TPACK) framework offers a conceptual lens to address such integration
challenges by positioning technology as an inseparable component of pedagogical and content decision-making (Herring et al., 2006)
Mishra & Koehler, 2006). The rapid expansion of TPACK research, evidenced by global publication trends between 2011 and 2020,
reflects a growing shift from conceptual discussions toward practical strategies for technology-enhanced teaching (Lee et al., 2022). This
shift was further accelerated by the COVID-19 pandemic, which exposed the urgency of teachers’ capacity to enact TPACK in emergency
remote teaching contexts (Helingo & Nurpahmi, 2024). However, despite increased scholarly attention, TPACK remains a complex
construct, particularly in language education, where integration must account for linguistic, communicative, and contextual demands
(llahude et al., 2023). The proliferation of themes such as video-based projects and online professional development suggests progress,
yet also reveals ongoing struggles with operationalizing TPACK in authentic instructional settings.
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Empirical studies in English language teaching further illustrate the disjunction between perceived competence and actual classroom
practice. While higher-education lecturers may report high levels of self-perceived TPACK, technology integration often remains
superficial or inconsistent (Quach et al., 2024), pointing to limitations of self-assessment and structural constraints. In ESP-specific
contexts, findings that teachers master certain TPACK subdomains but struggle with pedagogical content integration (Mulyadi et al. (2020)
highlight the heightened complexity of aligning technology with discipline-specific language instruction. Systematic reviews confirm that
much of the TPACK literature focuses on measurement rather than pedagogical transformation (Lim et al., 2021), suggesting an
overemphasis on competence levels at the expense of contextualized enactment. Furthermore, the relative scarcity of TPACK studies in
EFL compared to STEM fields (Anjarani, 2020) underscores the need for domain-sensitive research that accounts for the unique demands
of ESP teaching. Together, these insights suggest that advancing TPACK in ESP requires not only technological access but also sustained
pedagogical support and contextualized professional development.

3. Method
3.1 Research Design

This study adopted an explanatory sequential mixed-methods design to examine Indonesian English for Specific Purposes (ESP) teachers’
perceived Technological Pedagogical Content Knowledge (TPACK) and to explore the challenges they encounter and the strategies they
employ in integrating technology into ESP instruction. In line with established mixed-methods procedures, quantitative data were
collected and analyzed first, followed by qualitative data to explain and elaborate on the survey results (Cresswell, 2012). In particular, an
explanatory sequential design was applied: the quantitative phase (questionnaire) was conducted first, followed by a qualitative phase
(interviews) to explain and elaborate on the quantitative results. This design was selected to ensure that qualitative inquiry was
empirically grounded in patterns identified in the questionnaire findings.

3.2 Participant (Subject) Characteristics

The quantitative phase involved 50 ESP teachers from universities across Indonesia. Participant demographics (gender, education level,
teaching experience, and teaching location) were collected to describe the sample's diversity and representativeness, rather than for
inferential comparison. From this pool, six teachers were purposively selected for the qualitative phase: three with the lowest overall
TPACK scores to explore challenges and three with the highest scores to explore coping strategies. This maximum-variation sampling
approach enabled contrastive analysis of TPACK-related challenges and coping strategies across differing competence levels.

3.3 Instruments

Data were collected using a TPACK questionnaire and a semi-structured interview protocol. Adapted from the TPACK framework
Herring et al. (2006), the questionnaire comprised 35 items representing seven domains (CK, PK, TK, PCK, TCK, TPK, and TPACK).
Each domain was measured by five items rated on a four-point Likert scale (1 = strongly disagree to 4 = strongly agree), capturing
teachers’ self-perceived competence in ESP contexts. This quantitative data was analyzed using the Statistical Package for the Social
Sciences (SPSS) to calculate the mean scores across the seven TPACK dimensions. The resulting mean scores were then classified into
four categories: very positive (3.26-4.00), positive (2.51-3.25), negative (1.76-2.50), and very negative (1.00-1.75).

The interview protocol was developed based on the quantitative results. One item with the lowest mean score from each TPACK domain
was selected to guide the interviews, i.e., items 3 (TK), 10 (PK), 13 (CK), 20 (TPK), 24 (TCK), 27 (PCK), and 34 (TPACK). Interviews
focused on identifying domain-specific challenges and exploring strategies used to address them. Teachers with lower TPACK scores
primarily discussed challenges, while those with higher scores provided insights into coping strategies, enabling triangulated perspectives.

3.4 Procedure

Data collection proceeded in two phases. Questionnaire data were collected online during the first phase of the study. Descriptive
statistical analysis was conducted to determine mean scores for each TPACK domain and to identify the lowest-scoring items. Based on
these results, interview questions were refined, and selected participants were invited to take part in follow-up interviews. This sequential
procedure ensured methodological coherence between quantitative and qualitative phases.

3.5 Data Analysis

Quantitative data were analyzed using SPSS to generate descriptive statistics for each TPACK dimension (Hair et al., 2018). Internal
consistency reliability was assessed using Cronbach’s alpha, resulting in coefficients ranging from 0.702 to 0.827, which indicated
satisfactory reliability across all seven dimensions. It onfirms the instrument’s suitability for measuring multidimensional TPACK
constructs (Tavakol & Dennick, 2011). Meanwhile, qualitative interview data were transcribed verbatim and analyzed using NVivo. A
thematic analysis approach was applied, involving open coding to identify initial categories, axial coding to establish relationships among
categories, and selective coding to synthesize overarching themes related to challenges and coping strategies within each TPACK domain.
Integration of quantitative and qualitative findings occurred at the interpretation stage to enhance analytical depth and validity.

4. Results
4.1 The Scores of Indonesian ESP Teachers’ Perceived TPACK across Its Seven Domains

The results of the analysis of the questionnaire on the scores of Indonesian ESP teachers’ perceived TPACK across seven domains are
shown in Figure 1.
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Figure 1. The Mean of Each TPACK Domain

The quantitative findings, as shown in Figure 1, indicate distinct variations in Indonesian ESP teachers’ perceived competence across the
seven TPACK dimensions. The highest mean was recorded for Content Knowledge (CK = 3.58), followed by Pedagogical Knowledge
(PK = 3.43) and Pedagogical Content Knowledge (PCK = 3.29). These three dimensions fall within the very positive category on the
Likert scale, suggesting that the participants possess strong confidence in mastering subject matter knowledge, applying sound
pedagogical principles, and integrating pedagogy with content knowledge. In contrast, Technological Knowledge (TK = 3.08),
Technological Content Knowledge (TCK = 2.91), and Technological Pedagogical Knowledge (TPK = 2.68) were rated moderately, falling
within the positive category. These results indicate that while teachers show basic familiarity and willingness to employ technology, they
still experience limitations in applying it effectively to support ESP-specific instruction. The lowest mean was found in Technological
Pedagogical Content Knowledge (TPACK = 2.40), categorized as negative, albeit only 0.10 points below the positive threshold. This
score highlights a major challenge in integrating technology, pedagogy, and content cohesively to design ESP learning experiences that
reflect authentic workplace contexts.

Table 1. Questionnaire Statement in Each TPACK Domain with Lowest Score

No. TPAC_K Question With Lowest Score in Each Domain Mean Score
Domain Category

1. TK I adapt quickly when new technologies are introduced in the context of ESP teaching.  3.00 Positive
(No.3)

2. PK I can provide constructive feedback that helps ESP students improve their learning.  3.38  \ery positive
(No.10)

3. CK I can teach ESP content in a real-world professional context. (N0.13) 3.50  Very positive

4. TPK I can use technology to differentiate learning based on the needs of ESP students.  2.62 Positive
(No.20)

5. TCK | can create ESP-related multimedia materials using technology. (No.24) 2.76 Positive

6. PCK I can design classroom activities that connect ESP content to professional practice.  3.14 Positive
(No.27)

7. TPACK I can adapt my ESP teaching to create a balance between pedagogy, content, and  2.26 Negative

technology. (N0.34)

The results displayed in Table 1 highlight the lowest-scoring statements within each TPACK domain, offering a closer look at specific
aspects of ESP teachers’ perceived challenges. Overall, the data show that while Pedagogical Knowledge (PK = 3.38) and Content
Knowledge (CK = 3.50) remain the strongest areas, both categorized as very positive, the other domains reflect only positive or even
negative perceptions. Teachers rated Technological Knowledge (TK = 3.00) and Pedagogical Content Knowledge (PCK = 3.14) positively,
suggesting moderate ability to adapt to new technologies and design classroom activities linking ESP content with professional practice.
However, Technological Pedagogical Knowledge (TPK = 2.62) and Technological Content Knowledge (TCK = 2.76) were relatively low,
indicating that teachers find it difficult to differentiate learning or develop multimedia materials that address ESP students’ specific needs.
The most critical issue appears in Technological Pedagogical Content Knowledge (TPACK = 2.26), the only domain categorized as
negative, showing that many teachers still struggle to harmonize technology, pedagogy, and content in ESP instruction. These seven
lowest-scoring statements were then used as the main topics in the interview phase, which aimed to explore the challenges faced by ESP
teachers with lower TPACK competence and how these challenges are addressed by those with higher TPACK competence.
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Table 2. ESPTs with Lowest and Highest Score (The Interview Respondents)

No. Respondent Questionnaire Mean Interview Type
1 ESPT 16 243
2 ESPT 12 2.46 Lowest scorers (negative) Challenges Interview
3 ESPT 14 2.46
4 ESPT 21 3.29
5 ESPT 39 3.31 Highest scorers (very positive) Coping Strategies Interview
6 ESPT 22 3.40

Table 2 presents six ESP teachers, including three with the lowest and three with the highest means from the TPACK questionnaire, who
were purposively selected as respondents for the qualitative interview phase. Three participants, namely ESPT 16 (2.43), ESPT 9 (2.46),
and ESPT 12 (2.46), were identified as the lowest scorers, forming the challenges analysis group. Their relatively low means indicate
limited confidence in integrating technology with pedagogy and content, making them suitable for exploring the specific barriers and
difficulties experienced in implementing TPACK within ESP instruction. Conversely, the other three participants, including ESPT 21
(3.29), ESPT 39 (3.31), and ESPT 22 (3.40), represented the highest scorers, comprising the coping strategies analysis group. Their
consistently high scores suggest strong perceived competence in technological, pedagogical, and content integration, thus offering
valuable insights into effective strategies, adaptive behaviors, and institutional or personal factors that support successful TPACK
enactment. Together, these two contrasting groups enabled a balanced qualitative analysis, providing a deeper understanding of both the
challenges faced by less proficient teachers and the adaptive solutions employed by more confident practitioners in Indonesian ESP
contexts.

4.2 TPACK-Related Problems Faced by the Indonesian ESP Teachers and Their Coping Strategies

The results of the interviews on the challenges and corresponding coping strategies across the seven TPACK dimensions are shown in
Table 6. While each Challenge interviewee identified one specific factor that was problematic within each TPACK domain, the Coping
Strategies interviewees were invited to respond to all the identified challenges. However, for clarity and conciseness, only the most
representative response for each challenge is included in the report. As a result, a Coping Strategies respondent may appear multiple times
within one TPACK domain or, in some cases, not appear at all.

Table 3. Interview Results on ESPTs’ Challenges and Coping Strategies

TPACK  Referred Questionnaire Coping Strategies
No. Domain Sta?ement Challenges i ’
1. TK Questionnaire Limited digital literacy for new tools (ESPT 16) Join CPD workshops on new tech
Statement.N0.3 (ESPT 21)
Resistance to frequent technological change (ESPT 12)  Encourage trial-based tech
adaptation (ESPT 22)
Lack of institutional training and support (ESPT 14) Request regular institutional tech
training (ESPT 39)
2 PK Questionnaire Difficulty designing formative feedback aligned with Use ESP-aligned rubrics (ESPT
Statement.No.10 ESP goals (ESPT 16) 21)
Time constraints in providing individualized comments  Apply audio feedback tools (ESPT
(ESPT 12) 21)
Limited awareness of feedback-driven learning (ESPT Add reflection tasks for students
14) (ESPT 22)
3 CK Questionnaire Insufficient exposure to authentic workplace materials Use real-world ESP case studies
Statement.No.13 (ESPT 16) (ESPT 39)
Gap between academic ESP syllabi and professional Align lessons with job demands
practices (ESPT 12) (ESPT 22)
Limited collaboration with industry professionals Invite industry speakers to class
(ESPT 14) (ESPT 22)
4. TPK Questionnaire Inability to customize digital tasks for varied Apply adaptive online learning
Statement.No.20 proficiency levels (ESPT 16) tools (ESPT 39)
Lack of knowledge on adaptive learning tools (ESPT Attend digital pedagogy
12) workshops (ESPT 21)
Limited digital infrastructure to support personalization Use low-bandwidth tech tools
(ESPT 14) (ESPT 21)
5. TCK Questionnaire Limited multimedia design skills (ESPT 16) Learn basic video-editing apps
Statement.No.24 (ESPT 22)
Lack of access to editing tools and software (ESPT 12)  Utilize open-source multimedia
tools (ESPT 39)
Overreliance on text-based resources (ESPT 14) Add visuals and infographics
(ESPT 22)
6. PCK Questionnaire Difficulty contextualizing activities for specific Create workplace simulation tasks
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Statement.No.27 professional domains (ESPT 16) (ESPT 21)
Lack of updated occupational knowledge (ESPT 12) Read current industry sources
(ESPT 39)
Overemphasis  on  language  accuracy  over Focus on communicative activities
communicative practice (ESPT 14) (ESPT 39)
7.  TPACK Questionnaire Fragmented understanding of TPACK integration Reflect on TPACK-linked lessons
Statement.No0.34 (ESPT 16) (ESPT 22)
Overemphasis on technology without pedagogical Prioritize pedagogy over
coherence (ESPT 12) technology (ESPT 21)

Limited reflective practice in lesson planning (ESPT
14)

Keep digital teaching journal
(ESPT 39)

The interview results in Table 3 reveal a range of challenges and corresponding coping strategies across the seven TPACK dimensions. In
the TK domain, teachers reported limited digital literacy, resistance to constant technological change, and insufficient institutional support,
which they addressed through continuous professional development, experimentation with new tools, and advocating for structured training.

“I usually join CPD workshops to learn about new educational technologies.” (ESPT 21)
“I try to handle frequent technological changes by testing new tools little by little.” (ESPT 22)
“I often ask my institution to organize regular training programs on educational technology.” (ESPT 39)

In PK, difficulties in providing ESP-aligned formative feedback and managing time were mitigated through rubric-based evaluation, use
of audio feedback tools, and reflection tasks.

“To make my feedback more structured and relevant, | use ESP-aligned rubrics.” (ESPT 21)
“| save time by using audio feedback tools to respond to students.” (ESPT 21)
“l ask my students to do reflection tasks so they can learn from my feedback.” (ESPT 22)

For CK, teachers struggled with the lack of authentic materials and real-world relevance, coping by integrating case studies, aligning
lessons with workplace demands, and inviting industry experts.

“I bring in real-world ESP case studies to make lessons more practical.” (ESPT 39)
“I adjust my lessons so they are more relevant to students’ future jobs.” (ESPT 22)
“To give students real insights, | invite industry speakers to my classes.” (ESPT 22)

Within TPK, the main issues were adapting digital tasks, limited tool knowledge, and weak infrastructure, addressed by using adaptive
online tools, attending digital pedagogy workshops, and choosing low-bandwidth technologies.

“To meet students’ varied needs, I use adaptive online learning tools.” (ESPT 39)
“I improve my skills by attending online workshops on digital pedagogy.” (ESPT 21)
“| use low-bandwidth tools that still work even when the internet is slow.” (ESPT 21)

In TCK, teachers faced challenges in multimedia design and resource access, which they countered through basic video-editing training,
open-source tools, and adding visuals.

“I learned some basic video-editing skills to improve my materials.” (ESPT 22)
“I use open-source multimedia tools that are free and easy to use.” (ESPT 39)
“I try to make lessons more visual by adding pictures and infographics.” (ESPT 22)

PCK challenges included contextualizing ESP activities, outdated occupational knowledge, and focus on accuracy over communication,
managed through simulation tasks, industry reading, and communicative approaches.

“I design simulation tasks that represent real workplace situations.” (ESPT 21)
“I keep myself updated by reading current industry materials.” (ESPT 39)
“I've shifted my focus to more communicative and task-based activities.” (ESPT 39)

Finally, in the TPACK domain, fragmented integration, technological overemphasis, and limited reflection were overcome by reflecting
on lesson design, prioritizing pedagogy, and maintaining a digital teaching journal.

“I reflect on my lessons to understand how to balance those three aspects.” (ESPT 22)
“I remind myself to focus more on pedagogy rather than the tools.” (ESPT 21)

“To reflect on what works and what doesn t, I keep a digital teaching journal.” (ESPT 39)
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5. Discussion
5.1 Distribution of Indonesian ESP Teachers’ Perceived TPACK across Its Seven Dimensions

The pattern of results suggests a persistent imbalance in ESP teachers’ perceived knowledge domains: while they feel quite confident in
Content Knowledge (CK), Pedagogical Knowledge (PK), and Pedagogical Content Knowledge (PCK) (all scoring above 3.2), their
confidence declines when it comes to technology-related domains (TK, TCK, TPK) and reaches a nadir in full TPACK integration (2.40).
This gradient implies that teachers may understand what to teach and how to teach, but struggle with how to teach using technology in
contextually coherent ways (Ginting et al., 2022). Also, EFL teachers have typically rated their competence higher in traditional domains
(CK, PK, PCK) compared to technology-integrated domains (TK, TCK, TPK, TPACK) (Anig & Drajati, 2019). The fact that TPACK is
the lowest suggests that even when teachers have moderate technological knowledge or content and pedagogical understandings, they
may lack the synergistic capacity to combine them meaningfully. This echoes broader critiques that TPACK integration is more complex
than simply adding technology to pedagogy and content (Zeng et al., 2022). In practice, this means that interventions or training focusing
only on technology or pedagogy in isolation risk failing; to bridge the gap, professional development must support contextual, integrated
technology—pedagogy-content design rather than fragmented skill training (Cahyono et al., 2023).

The distribution of Indonesian ESP teachers’ perceived TPACK shows that CK, PK, and PCK fall within the very positive category,
indicating strong confidence in core instructional competencies. High CK suggests that ESP teachers feel well-equipped to master and
explain discipline-specific content, which is a foundational requirement for credibility in ESP classrooms (Ashurovich, 2025). Similarly,
the strong PK scores reflect teachers’ confidence in managing classrooms, designing lessons, and applying pedagogical strategies
effectively, competencies that are often developed through sustained teaching experience rather than technology exposure (Khanahmadi,
2025). The very positive PCK results further indicate that teachers perceive themselves as capable of aligning ESP content with
appropriate pedagogical approaches, enabling meaningful learning experiences. This pattern aligns with broader TPACK research
showing that teachers typically demonstrate stronger confidence in non-technological domains (Muslimin et al., 2024). In ESP contexts,
this strength is particularly important because instructional effectiveness depends heavily on content relevance and pedagogical
appropriateness (Mohamed & Alani, 2022). Overall, the dominance of CK, PK, and PCK suggests that Indonesian ESP teachers possess a
solid professional foundation that supports language teaching within specific disciplinary contexts.

In contrast, TK, TCK, and TPK are categorized as positive rather than very positive, indicating moderate confidence in technology-related
domains. The TK results imply that while teachers are generally familiar with digital tools, they may struggle to adapt quickly to rapid
technological changes or to explore advanced applications (Zaim et al., 2025). Similarly, the TCK scores suggest limitations in using
technology to represent ESP content through multimedia or digital simulations, a challenge frequently reported in ESP and EFL contexts
(Muslimin et al., 2024). The relatively lower TPK scores indicate difficulties in using technology to support pedagogical strategies such as
differentiation, feedback, or learner-centered instruction. These findings reflect a common trend in TPACK research, where teachers’
technological integration lags behind their pedagogical and content expertise (Kamal et al., 2025). Institutional constraints, limited
professional development, and uneven access to digital infrastructure further exacerbate these challenges (Helingo & Nurpahmi, 2024).
As a result, technology tends to be used as a supplementary tool rather than an integral component of ESP pedagogy. This suggests that
while teachers are willing to engage with technology, they require more structured and context-specific support to strengthen
technology-informed instructional practices.

The most critical finding emerges in the Technological Pedagogical Content Knowledge (TPACK) domain, which falls into the negative
category, highlighting substantial difficulty in fully integrating technology, pedagogy, and content. This low score suggests that possessing
isolated technological, pedagogical, or content knowledge does not automatically translate into coherent instructional integration. In ESP
contexts, TPACK integration is particularly complex because teachers must simultaneously address language, disciplinary content, and
professional authenticity (Khanahmadi, 2025). The negative TPACK result indicates that teachers may use technology inconsistently or
without clear pedagogical alignment, reducing its instructional impact. Similar findings have been reported in recent studies, which argue
that TPACK represents a higher-order competence requiring sustained reflection and contextualized practice rather than short-term
training (Budianto et al., 2023). The gap at the TPACK level underscores the need for professional development that emphasizes
design-based, integrative approaches rather than tool-focused workshops (Kamal et al., 2025). Consequently, the distribution across the
seven dimensions reveals a clear gradient, from strong pedagogical and content foundations to weaker integrative competence, pointing to
TPACK integration as the central developmental challenge for Indonesian ESP teachers.

The overal findings reveal that Indonesian ESP teachers exhibit an uneven distribution of competence across the seven TPACK domains,
with clear disparities between pedagogical-content mastery and technology-related integration. The consistently high scores in CK (3.50)
and PK (3.38) align with previous studies emphasizing that ESP teachers tend to prioritize subject expertise and pedagogical techniques
over technology-mediated instruction (Rahimi & Pourshahbaz, 2019). In contrast, the lower means for TPK (2.62), TCK (2.76), and
especially TPACK (2.26) indicate that teachers continue to face systemic barriers in synthesizing technology with pedagogy and
ESP-specific content. This pattern mirrors global findings where technology integration competence lags behind other domains due to
insufficient digital training, limited institutional support, and low self-efficacy (CGalik & Mirici, 2024). The gap also reflects the complex
cognitive demand of achieving TPACK coherence, as effective integration requires not only tool familiarity but also contextualized
pedagogical reasoning (Brianza et al., 2022).
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5.2 TPACK-related Challenges and the Coping Strategies

The interview findings indicate that Indonesian ESP teachers face persistent Technological Knowledge (TK) challenges, particularly
limited digital literacy, resistance to frequent technological changes, and insufficient institutional training. These issues reflect broader
patterns in higher education, where teachers often struggle to keep pace with rapidly evolving technologies without structured
professional support (Khanahmadi, 2025). To cope with these challenges, teachers reported participating in continuous professional
development workshops, experimenting with new tools incrementally, and advocating for institutional training programs (Quach et al.,
2024). While these strategies demonstrate individual agency, prior research suggests that without sustained institutional investment, such
efforts may result in only superficial technological adaptation rather than long-term competence development.

In the Pedagogical Knowledge (PK) domain, ESP teachers reported difficulties in designing formative feedback aligned with ESP
objectives, managing time for individualized feedback, and fostering students’ awareness of feedback-driven learning. These challenges
align with research showing that ESP contexts demand more specialized and goal-oriented feedback practices than general English
instruction (Gozali & Cahyono, 2022). Teachers attempted to address these issues by using ESP-aligned rubrics, audio feedback tools, and
reflective tasks to promote learner engagement with feedback (Zaim et al., 2025). Although these strategies are pedagogically sound,
studies caution that their effectiveness depends on teachers’ assessment literacy and manageable teaching loads.

Content Knowledge (CK) challenges emerged in relation to limited access to authentic workplace materials, misalignment between
academic syllabi and professional practices, and weak collaboration with industry professionals. Such constraints are widely documented
in ESP research, which emphasizes the difficulty of maintaining up-to-date disciplinary relevance in rapidly changing professional fields
(Ashurovich, 2025). To cope with these challenges, teachers reported using real-world case studies, aligning lessons with job-market
demands, and inviting industry speakers into the classroom. While these approaches enhance authenticity, a previous study noted that
sustained industry—academic partnerships are necessary to ensure long-term curricular relevance rather than ad hoc solutions (Lehiste,
2015).

Technological Pedagogical Knowledge (TPK) challenges centered on teachers’ inability to differentiate digital tasks for diverse
proficiency levels, limited familiarity with adaptive learning tools, and inadequate digital infrastructure. These findings resonate with
research indicating that pedagogical use of technology is often constrained not by attitudes but by limited design knowledge and
infrastructural inequities (Calik & Mirici, 2024). Teachers addressed these challenges by adopting adaptive online platforms, attending
digital pedagogy workshops, and selecting low-bandwidth technologies suitable for local contexts. However, it is suggested that without
pedagogically grounded training, adaptive technologies may be underutilized or applied in ways that do not fully support differentiated
learning (Tarnopolsky & Kozhushko, 2020).

In the Technological Content Knowledge (TCK) domain, ESP teachers reported limited multimedia design skills, restricted access to
editing software, and overreliance on text-based instructional materials. These challenges mirror global findings that language teachers
often lack training in content-specific multimedia production despite increasing expectations for digital materials (Khanahmadi, 2025).
Teachers attempted to overcome these limitations by learning basic video-editing applications, using open-source tools, and incorporating
visuals and infographics into lessons (Zaim et al., 2025). While these strategies support incremental improvement, research highlights that
effective TCK development requires structured design-oriented training rather than solely tool-based learning.

Pedagogical Content Knowledge (PCK) challenges involved difficulties in contextualizing activities for specific professional domains,
outdated occupational knowledge, and an overemphasis on linguistic accuracy at the expense of communicative practice. These issues
reflect longstanding concerns in ESP teaching, where balancing language form and professional function remains complex (Ashurovich,
2025). Teachers addressed these challenges by designing workplace simulation tasks, consulting current industry sources, and prioritizing
communicative activities. Although these practices align with ESP principles, studies argue that sustained curriculum renewal and
reflective practice are essential to prevent ESP instruction from reverting to general language teaching norms (Gozali & Cahyono, 2022).

At the integrative TPACK level, teachers reported fragmented understanding of technology—pedagogy—content integration, overemphasis
on technology without pedagogical coherence, and limited reflective lesson planning. These challenges support critiques that TPACK
integration is cognitively demanding and cannot be achieved through isolated skill acquisition (Brianza et al., 2022). Teachers attempted
to cope by reflecting on TPACK-linked lessons, prioritizing pedagogy over technology choices, and maintaining digital teaching journals.
While reflective practices are widely endorsed, recent research stresses that individual reflection must be complemented by collaborative
and institutional support to foster sustained and coherent TPACK development (Khanahmadi, 2025).

These findings provide an illuminating look at how ESP teachers contend with domain-specific challenges and the practical strategies
they employ, but they also raise critical questions about sustainability and depth. Across the seven TPACK dimensions, teachers reported
low digital literacy, resistance to constant tech change, and lack of institutional support in TK, which they attempt to address through
workshops, experimentation, and calls for formal training. In PK, they struggle with aligning feedback to ESP goals under tight time
constraints and limited feedback awareness, leading them to adopt rubrics, audio tools, and reflection prompts. In CK, the mismatch
between academic syllabi and real-world workplace contexts is mitigated by using case studies and guest speakers. For TPK,
customization challenges, lack of adaptive tool knowledge, and weak infrastructure push teachers toward adaptive tools, workshops, and
low-bandwidth options. On TCK, deficiencies in multimedia design and resource access are met with basic editing training, open-source
tools, and visual infographics. In PCK, they struggle to contextualize ESP activities and overemphasize accuracy over communication,
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countering those with simulation tasks, current industry reading, and communicative approaches. Finally, at the integrative TPACK level,
fragmented integration and limited reflection are addressed through lesson reflection, pedagogical prioritization, and keeping a digital
teaching journal.

While these strategies indicate resourcefulness, they largely remain patchwork solutions rather than systemic interventions, which may be
insufficient for deep transformation. Many of the coping measures depend on individual initiative rather than institutional change, leaving
persistent structural barriers unaddressed, such as organizational support, infrastructure, teacher workload, and conceptual clarity about
TPACK (Muslimin et al., 2024). The reliance on self-driven professional development echoes critiques that TPACK is often
operationalized as a set of ad hoc strategies rather than a cohesive epistemic framework (Mackinnon, 2017). Moreover, the context of ESP
teaching, with its domain specificity and professional stakes, demands more than generic technology or pedagogy training (Gozali &
Cahyono, 2022); teachers need scaffolded, contextually grounded support that helps them iteratively integrate tools, content, and
pedagogy in real ESP courses. Without such scaffolded support, the coping strategies risk being piecemeal stopgaps rather than levers for
meaningful TPACK development.

6. Conclusion and Limitation

This study demonstrates that while Indonesian ESP teachers exhibit strong confidence in content-related and pedagogical domains (CK,
PK, and PCK), their competence declines markedly in technology-related dimensions (TK, TCK, and TPK), with full TPACK integration
emerging as the most challenging area. These findings suggest that ESP teachers generally know what to teach and how to teach it, but
continue to struggle with integrating technology in ways that are pedagogically coherent and professionally authentic. The mixed-method
results further reveal that challenges such as slow technological adaptation, limited feedback delivery through digital means, weak linkage
between ESP content and real-world practice, insufficient differentiation using technology, low multimedia design competence, and
fragmented TPACK integration are often addressed through individual, short-term coping strategies rather than systematic institutional
support. Although these strategies reflect teachers’ resilience and adaptability, they also point to the absence of structured,
context-sensitive professional development that meaningfully integrates technology, pedagogy, and ESP content. Accordingly, the study
highlights the urgent need for sustained and scaffolded TPACK-oriented teacher education models that move beyond isolated tool training
toward the development of pedagogical reasoning, instructional design capacity, and contextualized digital practices aligned with
authentic professional domains. Such implications are particularly critical for ESP contexts, where technological integration must directly
support discipline-specific communication goals and workplace relevance.

Despite its contributions, this study has several limitations that should be acknowledged. First, although demographic data such as gender,
education level, teaching experience, and teaching location were collected, the analysis did not examine how these variables may have
influenced ESP teachers’ TPACK competence across domains, potentially limiting the depth of contextual interpretation. Second, the
quantitative phase relied on self-reported perceptions of TPACK, which may be subject to response bias and may not fully reflect actual
classroom practices or instructional quality. Third, while the qualitative interviews provided valuable insights into teachers’ challenges
and coping strategies, the interview sample was necessarily limited in size and scope and thus may not capture the full diversity of ESP
teaching contexts across Indonesia. Additionally, the study focused on teachers’ perspectives without incorporating classroom
observations or student learning outcomes, which could have strengthened the triangulation of findings. Future research may address
these limitations by employing longitudinal designs, incorporating observational and performance-based measures of TPACK, and
examining demographic and institutional factors more systematically to provide a richer and more comprehensive understanding of
TPACK development in ESP settings.
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