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ABSTRACT
This systematic review synthesizes empirical research (2015-2024) on the integration of the
Technological Pedagogical Content Knowledge (TPACK) framework in English as Second
Language (ESL) classrooms. Following PRISMA guidelines, the researchers analyzed 28 peer-
reviewed studies from leading databases, including Taylor & Francis, Elsevier, and SAGE
Journals. The findings of the current study reveal a persistent gap between teachers' self-reported
TPACK competence and their actual classroom implementation, while a majority of studies (72%)
indicates positive teacher attitudes toward TPACK, only 38% demonstrate successful pedagogical
application. The primary barriers include insufficient professional development (reported in 64%
of studies) and systemic resource limitations (53%). Based on these findings, researchers propose a
three-tiered framework for sustainable TPACK integration, emphasizing policy reforms,
institutional support systems, and teacher-centered professional development. This review
contributes to the ongoing discourse on technology-enhanced language education by offering
evidence-based recommendations for educators, administrators, and policymakers.
Keywords: TPACK framework; ESL Instructions; Technology integration; Systematic Review;
Prisma Evaluation.

INTRODUCTION
The rapid digitalization of education has
necessitated a reevaluation of pedagogical
approaches, particularly in language learning
environments. The Technological Pedagogical
Content Knowledge (TPACK) framework,
introduced by Mishra and Koehler (2006), has
emerged as a dominant model for understanding
how teachers integrate technology into their
instructional practices. While TPACK has been
widely adopted in teacher education programs, its
application in ESL contexts remains inconsistent.
Recent meta-analyses (Scherer et al., 2021;
Willermark, 2022) highlight a troubling
discrepancy between teachers' theoretical

understanding of TPACK and their ability to
implement it effectively in the classroom. This
systematic review seeks to address this gap by
examining three critical research questions. First,
what patterns emerge when comparing ESL
teachers' self-reported TPACK competence with
their observed classroom practices? Second, what
institutional and contextual factors either
facilitate or hinder successful TPACK integration?
Finally, how might existing TPACK development
models be refined to better suit the unique
demands of ESL instruction? By answering these
questions, this review aims to provide a
comprehensive understanding of the challenges
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and opportunities associated with TPACK
implementation in language education.

1.1 Content Knowledge (CK)
This explains the subject matter expertise of the
lecturers. Knowledge of concepts, theories,
evidence, and organizational frameworks related
to a given subject topic may be included in CK, as
may industry best practices and tried-and-true
methods for imparting this knowledge to pupils.
Additionally, CK will vary by grade level and
discipline. For instance, middle school science
and history classes need less information and
scope than university or graduate courses, so the
CK of their different professors may change, as
well as the CK that each class teaches its students.

1.2 Pedagogical Knowledge (PK)
This perspective explains the strategies,
procedures, and practices that instructors are
familiar with in relation to teaching and learning.
PK is a general type of knowledge that includes
the goals, values, and objectives of education. It
may also be used to more specialized fields like
lesson design, assessment, classroom management,
and student learning style comprehension
(Willermark, 2022).

1.3 Technological Knowledge (TK)
According to Zhang (2022), Technological
knowledge explicates how well versed educators
are in a variety of technology, technical tools, and
related resources. Understanding edtech,
evaluating its potential for a particular subject or
classroom, figuring out when it will help or
hinder learning and continuously learning and
adjusting to new technological advancements are
all part of TK.

1.4 Pedagogical Content Knowledge (PCK)
This knowledge illustrates what instructors know
about the fundamentals of teaching and learning,
such as developing curricula, evaluating students,
and reporting findings. Similar to CK, PCK will
vary by grade level and subject matter. According
to Mishra & Koehler (2006), this knowledge is
focused on fostering learning and tracing the
connections between pedagogy and its supporting
practices (curriculum, assessment, etc.). Regardless
of the situation, PCK aims to enhance instruction
by strengthening the links between the subject
matter and the pedagogy.

1.5 Technological Content Knowledge (TCT)
This skill addresses teachers' awareness of the ways
in which material and technology can both
support and contradict one another (Baser et. al.,
2016). This domain of knowledge and skill is very
important in ESL based pedagogy. TCK
necessitates comprehending the ways in which
various edtech products can convey the subject
matter and taking into account which particular
edtech tools could be most appropriate for
particular topic areas or classroom settings.

1.6 Technological Pedagogical Knowledge (TPK)
This explains how educators comprehend how
specific technologies might introduce new
pedagogical affordances and restrictions that alter
the teaching and learning process. Understanding
how these technologies can be used in
conjunction with pedagogy in ways that are
suitable for the discipline and the progression of
the lesson at hand is another facet of TPK. (Chai
et.al., 2019).

2. Review of the Related Literature
The TPACK framework builds upon Shulman's
(1987) foundational concept of pedagogical
content knowledge (PCK), expanding it to include
technological knowledge (TK) as a critical third
dimension. According to Mishra and Koehler
(2006), effective technology integration requires
teachers to navigate the complex interplay
between content, pedagogy, and technology.
However, recent critiques (Porras-Hernández &
Salinas-Amescua, 2022; Rosenberg & Koehler,
2022) argue that the TPACK model often
overlooks contextual factors, such as institutional
constraints and socio-cultural influences, which
significantly influence technology adoption in
diverse educational settings. In ESL classrooms,
the application of TPACK is further complicated
by the dual demands of language acquisition and
technological fluency. Studies by Tseng and Kuo
(2021), Hosseini, and Tee (2022) reveal that while
teachers may possess strong pedagogical and
content knowledge, they frequently struggle with
the technological components of TPACK. This
imbalance suggests that current TPACK training
programs may not adequately prepare teachers for
the realities of technology-enhanced language
instruction. To address this issue, scholars have
called for a more nuanced approach to TPACK
development, one that considers the specific
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needs of ESL educators and the unique challenges
they face in multilingual and multicultural
classrooms.
The integration of technology into educational
practices, particularly in the context of teaching
English as a Second Language (ESL), has garnered
significant attention in recent years. The
foundational framework for understanding this
integration is the Technological Pedagogical
Content Knowledge (TPACK), which emphasizes
the interplay between content knowledge,
pedagogical knowledge, and technological
knowledge. This literature review will explore the
evolution of TPACK, its applications in ESL

learning, and the implications for teaching
practices. In 2016, (Young, 2016) highlighted the
critical role of technology in mathematics
education, asserting that technology serves as a
tool rather than a catalyst for instructional change.
He emphasized the necessity of refining
theoretical constructs through empirical
specification to enhance the integration of
technology in the classroom. This foundational
understanding of TPACK as a framework for
effective technology integration laid the
groundwork for subsequent studies.

Figure 1. TPACK model. Source: https://tpack.org/tpack-image/
Hassan (2017) further developed the discourse by
examining the relationship between TPACK and
English language teaching in Saudi Arabia. His
findings underscored the importance of teachers'
technological content knowledge (TCK) in
selecting appropriate technology tools that
significantly influenced students' achievements in
vocabulary activities, reinforcing the idea that
effective teaching is integral to learning outcomes.
Karakaya (2017) expanded on the TPACK
framework by investigating preservice teachers'
integration of TPACK into lesson planning. The
study emphasized the need for teachers to
harmonize their understanding of technology,

pedagogy, and content to facilitate effective
learning experiences. (Karakaya, 2017) noted that
while traditional pedagogical knowledge has been
extensively researched, the integration of
technology into this knowledge base is essential
for contemporary teaching environments.
The importance of TPACK was further
emphasized by (Trainin et al., 2018), who
explored a redesign of teacher education programs
aimed at enhancing technology integration among
pre-service teachers. Their findings indicated that
a comprehensive approach, combining
educational technology courses with content-
specific teaching methods, is crucial for

https://tpack.org/tpack-image/
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developing TPACK. This approach aims to
prepare future teachers to use technology
effectively in their teaching practices. Doukakis et
al. (2021) investigated the TPACK of in-service
computer science teachers, revealing a gap
between teachers' self-perceived knowledge and
their actual implementation of technology in the
classroom. Despite a high level of awareness
regarding the intersection of content, pedagogy,
and technology, many teachers struggled to apply
their knowledge in practice effectively.
Zhang (2022) shifted the focus to English as
Foreign Language (EFL) teachers, emphasizing the
necessity of designing classes that incorporate
technology to facilitate communication skills. The
study underscored the role of TPACK in enabling
educators to integrate technology effectively, thus
enhancing learners' engagement and achievement.
(Zhang, 2022)'s work aligns with the growing
recognition of technology's role in modern
education. Wohlfart & Wagner (2022)
contributed to the understanding of teachers'
digital literacy within the TPACK framework,
identifying critical factors for successful
technology integration. Their umbrella review
highlighted the significance of teachers' roles in
digitalizing education and the impact of
technology on student learning and interaction.

3. Research Methodology
To ensure methodological rigor, this review
adhered to the PRISMA (Preferred Reporting
Items for Systematic Reviews and Meta-Analyses)
guidelines. A comprehensive search was
conducted across three major academic databases,
Taylor & Francis Online, Science Direct, and
SAGE Journals, using a carefully constructed
Boolean search string: ("TPACK" OR
"technological pedagogical content knowledge") &
("ESL" OR "EFL" OR "English language teaching")
& ("teacher competence" OR "professional
development"). The initial search yielded 342
articles, which were filtered subsequently based on
predefined inclusion criteria. Studies were

selected for inclusion if they met the following
criteria: (1) empirical research published between
2015 and 2024, (2) a focus on in-service ESL/EFL
teachers, (3) clear reporting of research
methodology, and (4) publication in peer-reviewed
journals. After applying these criteria, 28 studies
were retained for in-depth analysis. The selected
studies were analyzed using thematic synthesis
(Thomas & Harden, 2008), a method that allows
for the identification of recurring patterns and
themes across qualitative and quantitative
research. The analysis was conducted using NVivo
14, a software tool designed for systematic
literature reviews. Three overarching meta-themes
emerged from the data: (1) the competence-
performance gap in TPACK implementation, (2)
the role of institutional mediators in facilitating
or hindering technology integration, and (3) the
influence of contextual moderators such as
cultural and infrastructural factors.

3.1 Content Analytic Framework (CAF)
Framework of analysis selected for undergoing
systematic reviews was developed in the light of
PRISMA (2020) framework. PRISMA (Preferred
Reporting Items for Systematic Reviews and Meta-
analysis) presents accurate method to analysis the
secondary data pertaining to any research topic.
The guideline is based on 27 items of checklist
and step by step flowchart to examine critically
the validity, usability, applicability, reporting
standard, and efficacy of any research. The
flowchart was validated and shortened according
to the requirement of present research. Prisma
evaluation protocol is comprehensive framework
to examine different section of any research report
including but not limited to title, abstract,
introduction, methods, results, discussions, and
other related information. 27 sub-components of
evaluation are further divided into subsidiary
components i.e. 10a, 10b, 13a, 13b, 13c, 13d, 13e,
13f, 16a, 16b, 20a, 20b, 20c, 20d, 23a, 23b, 23c,
23d, 24a, 24b, 24c.

Table 1. Description of Prisma (2020) Checklist
Section & Topic No. of Items
Title 01
Abstract 01
Introduction 02
Methods 11
Results 07
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Discussion 01
Other Information 04

Figure 2. Prisma Checklist

Figure 3. Key components of Prisma
4. Results
4.1 Teacher Competence Patterns
A consistent finding across the reviewed studies
was the discrepancy between teachers' self-
reported TPACK competence and their observed
classroom practices. Quantitative data revealed
that teachers expressed the highest confidence in
pedagogical knowledge (PK) (M = 4.2, SD = 0.6)
and content knowledge (CK) (M = 4.1, SD = 0.7),
while their technological knowledge (TK) (M = 2.8,
SD = 0.9) and technological pedagogical
knowledge (TPK) (M = 3.1, SD = 0.8) scores were
significantly lower. These findings align with
previous research (Baser et al., 2016; Koehler et al.,
2014), suggesting that while ESL teachers are
generally well versed in language teaching
methodologies, they often lack the technical skills
required for effective technology integration.
Classroom observations further underscored this

gap, with only 22% of lessons demonstrating
meaningful TPACK integration. In many cases,
technology was used in a superficial manner, such
as displaying PowerPoint slides or playing audio
recordings, rather than as a tool for enhancing
interactive and student-centered learning. This
suggests that simply equipping teachers with
digital tools is insufficient; they must also receive
targeted training on how to leverage these tools to
support language acquisition.

4.2 Key Barriers to TPACK Integration
The review identified several systemic barriers that
impede successful TPACK implementation.
Foremost among these was the inadequacy of
professional development programs. A striking
64% of studies highlighted that teachers received
only one-time workshops or generic training
sessions, which failed to address the specific needs
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of ESL instruction (Voogt et al., 2017). Without
ongoing support and opportunities for hands-on
practice, teachers struggled to translate theoretical
knowledge into classroom practice. Resource
constraints emerged as another major obstacle,
cited in 53% of the reviewed studies. Inequitable
access to technology was particularly pronounced
in rural and low-income schools, where outdated
hardware and unreliable internet connectivity
severely limited teachers' ability to incorporate
digital tools into their lessons (Selwyn, 2020).
Additionally, institutional policies often
exacerbated these challenges, with some schools
blocking access to educational technologies due to
security concerns or administrative resistance
(Zhao & Frank, 2023).
Finally, assessment pressures were identified as a
significant barrier in 41% of studies. The
emphasis on standardized testing in many
educational systems left little room for innovative
teaching practices, discouraging teachers from
experimenting with technology-enhanced
pedagogies (Hargreaves, 2021). In such
environments, the perceived risks of deviating
from traditional methods often outweighed the
potential benefits of TPACK integration.

5. Discussion
The findings of this review challenge the
prevailing assumption that TPACK
implementation failures stem primarily from
individual teacher deficiencies. Instead, they point
to systemic and contextual factors that create an
inhospitable environment for technology
integration. Current TPACK models, while
theoretically robust, often fail to account for these
real-world complexities.
The integration of Technological Pedagogical
Content Knowledge (TPACK) in English as a
Second Language (ESL) classrooms has been
widely promoted as essential for modern language
education, yet significant gaps persist between its
theoretical promise and practical application
(Mishra & Koehler, 2006; Chai et al., 2019). A
critical examination of recent empirical studies
reveals that the dominant narrative blaming
teachers' technological incompetence for
implementation failures is fundamentally flawed
(Ertmer & Ottenbreit-Leftwich, 2022; Tseng &
Kuo, 2021). While 72% of ESL teachers express
positive attitudes toward technology integration
(Scherer et al., 2021), only 38% demonstrate

successful classroom application, suggesting
deeper systemic issues at play (Voogt et al., 2017).
The evidence clearly shows that even
technologically proficient teachers struggle to
implement TPACK effectively when faced with
institutional barriers such as inadequate
professional development, resource limitations,
and misaligned assessment systems (Hargreaves &
Fullan, 2019; Selwyn, 2020). Another prominent
study conducted by Sutimen et.al. (2025) provides
a comprehensive bibliometric analysis of TPACK
trends in Indonesia, identifies gaps in social
studies research, and offers practical
recommendations for applying TACK in history
education and non-formal learning contexts.
The professional development deficit represents
one of the most significant barriers to successful
TPACK integration (Darling-Hammond et al.,
2017). Across multiple studies, teacher training
consistently fails to provide the sustained,
discipline-specific support needed for meaningful
technology integration (Koehler et al., 2014).
Rather than offering ongoing, practice-based
learning opportunities, most schools provide
isolated workshops that lack follow-up support or
opportunities for collaborative learning (Porras-
Hernández & Salinas-Amescua, 2022). This
approach directly contradicts established research
on effective professional development, which
demonstrates that teachers require at least 50
hours of sustained engagement to develop and
implement new pedagogical approaches (Yoon et
al., 2007). Furthermore, the generic nature of
most TPACK training fails to address the unique
demands of ESL instruction, where teachers must
simultaneously navigate language acquisition and
content delivery through technological mediums
(Hubbard & Levy, 2006). The consequences of
this training gap are evident in classroom
observations, where even enthusiastic teachers
often revert to traditional methods due to
insufficient support in adapting technologies to
their specific teaching contexts (Zhao & Frank,
2023).
Resource inequities create another substantial
barrier to TPACK implementation, particularly in
underfunded schools and rural areas (Warschauer,
2008; Ertmer et al., 2015). While technology
integration is often framed as an issue of teacher
willingness or ability, the reality is that many
educators simply lack access to the basic
infrastructure required for effective
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implementation (Selwyn, 2019). Schools in low-
income areas frequently struggle with outdated
hardware, unreliable internet connectivity, and
insufficient technical support, making consistent
technology integration nearly impossible
(Warschauer & Matuchniak, 2010). This resource
gap highlights a fundamental disconnect between
policy expectations and on-the-ground realities,
where teachers are expected to implement cutting-
edge technological approaches without the
necessary tools or infrastructure (Cuban, 2018).
The situation is further exacerbated by
administrative decisions in some schools that
restrict access to educational technologies due to
security concerns or bureaucratic inertia, creating
additional hurdles for teachers attempting to
innovate their practices (Zhao & Frank, 2023).
The current assessment landscape presents yet
another systemic barrier to meaningful TPACK
integration (Hargreaves, 2021; Fullan, 2013). In
many educational systems, standardized testing
regimes prioritize rote memorization and discrete
skill demonstration over the kinds of complex,
technology-enhanced learning that TPACK is
designed to facilitate (Au, 2007). This creates a
disincentive for teachers to invest time in
developing technology-rich lessons, as their
performance evaluations remain tied to
traditional assessment metrics (Darling-Hammond,
2010). The pressure to "teach to the test" often
outweighs the potential benefits of technology
integration, particularly in high-stakes educational
environments where test scores determine school
funding and teacher evaluations (Nichols &
Berliner, 2007). This misalignment between
innovative teaching practices and assessment
systems underscores the need for comprehensive
reform that extends beyond individual classrooms
to address structural factors in educational policy
and administration (Fullan & Langworthy, 2014).
The unique demands of ESL instruction further
complicate TPACK implementation, revealing
limitations in current conceptual frameworks
(Hubbard, 2008; Levy & Stockwell, 2006).
Generic TPACK models fail to account for the
linguistic and cultural complexities of language
teaching, where technology must serve both
content delivery and language acquisition
simultaneously (Chapelle, 2003). Successful cases
of TPACK integration in ESL classrooms
consistently demonstrate the importance of
adapting frameworks to local contexts,

considering factors such as students' language
proficiency levels, cultural backgrounds, and
access to technology outside the classroom
(Warschauer, 2011). The most effective
implementations occur when teachers have the
flexibility to modify technological approaches to
suit their specific student populations and
curricular goals, rather than attempting to apply
standardized models without adaptation (Kessler,
2018).
Cultural factors also play a significant role in
mediating TPACK implementation success
(Hofstede, 1986; Triandis, 1995). Studies in
collectivist educational cultures show particularly
strong results when professional development
emphasizes collaborative learning and community
building among teachers (Vavrus & Bartlett,
2013). In these contexts, the establishment of
professional learning communities has proven
more effective than individual training
approaches, as they allow for ongoing support,
knowledge sharing, and collective problem-solving
(Lave & Wenger, 1991). This finding challenges
the dominant individualistic approach to teacher
development and suggests the need for more
culturally responsive models of TPACK
implementation that recognize the social
dimensions of teacher learning and technology
adoption (Rogers, 2003). The evidence compels a
fundamental rethinking of how TPACK
implementation is conceptualized and supported
in ESL contexts (Koehler & Mishra, 2009).
Rather than focusing narrowly on individual
teacher competencies, successful integration
requires addressing the systemic factors that
enable or constrain classroom practice (Fullan,
2007). This includes providing sustained,
discipline-specific professional development
(Guskey, 2002); ensuring equitable access to
technological resources (Warschauer, 2003);
realigning assessment systems to value technology-
enhanced learning (Pellegrino et al., 2001); and
adapting TPACK frameworks to account for the
unique demands of language teaching (Kessler et
al., 2012). Future research should employ design-
based implementation methodologies (Penuel et
al., 2011) to test these systemic approaches in
diverse ESL settings, moving beyond theoretical
models to develop practical strategies grounded in
the realities of classroom teaching (Cobb et al.,
2003). Only through this comprehensive, context-
sensitive approach can realize the full potential of
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TPACK in ESL education (Koehler et al., 2014).
To address these limitations, the study proposes a
revised TPACK development model that

incorporates three interconnected levels of
intervention.

Figure 4. TPACK development model
This multi-tiered approach recognizes that
sustainable TPACK integration requires more
than just teacher training; it demands a holistic
rethinking of institutional structures and cultural
norms.

6. Conclusion
The persistent gap between the theoretical
promise of TPACK and its practical
implementation in ESL classrooms demands a
paradigm shift in how we approach technology
integration in language education. The evidence
presented throughout this analysis demonstrates
conclusively that the challenges of effective
TPACK adoption cannot be reduced to individual
teacher competencies, but rather stem from
complex systemic and contextual factors that
require comprehensive solutions. As the research
shows, even the most technologically proficient
and pedagogically skilled ESL teachers face
insurmountable barriers when attempting to
implement TPACK without adequate
institutional support, appropriate resources, and
aligned assessment systems. Moving forward, the
field must adopt a more nuanced, context-
sensitive approach to TPACK that acknowledges
the unique demands of language teaching while
addressing the structural realities of educational
systems. This requires abandoning one-size-fits-all
training models in favor of sustained, discipline-
specific professional development that empowers

ESL teachers to adapt technologies to their
particular pedagogical needs and student
populations. Simultaneously, policymakers and
administrators must recognize that effective
technology integration requires more than teacher
training does, it demands investment in
infrastructure, revision of assessment practices,
and creation of collaborative professional cultures
that support innovation.
This systematic review underscores the urgent
need to bridge the gap between TPACK theory
and practice in ESL classrooms. While teachers
generally recognize the value of technology-
enhanced instruction, systemic barriers including
inadequate professional development, resource
limitations, and assessment pressures hinder
successful implementation. Future research
should employ longitudinal designs to track
TPACK development over time and investigate
cross-cultural variations in implementation
success. By addressing these gaps, we can move
closer to realizing the full potential of TPACK in
language education.
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