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challenges persist in its implementation. This article reviews
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1. INTRODUCTION

In the digital age, integrating technology into the education sector is a pivotal concern. The
Technological Pedagogical Content Knowledge (TPACK) framework, introduced by Mishra and
Koehler, has offered educators a powerful perspective by highlighting the interaction
between technological knowledge, pedagogical knowledge, and content knowledge (Swallow
& Olofson, 2017). TPACK is one of the theories of integrating digital resources into the
teaching and learning process. It is designed to elucidate the essential knowledge that
educators must possess to teach a subject, employ effective teaching methods, and properly
harness technology as a teaching tool. This theory identifies three key knowledge domains:
Technology, Pedagogy, and Content Knowledge (Tseng et al., 2022). TPACK has enriched
teaching and learning experiences, but challenges remain in its implementation (Archambault
& Barnett, 2010). This article reviews the TPACK framework and presents an enhanced
conceptual framework that addresses these challenges. By doing so, it aims to provide a
structured approach for educators to seamlessly incorporate digital resources into their
teaching methods.

The TPACK model was introduced by Mishra and Koehler in 2006 (Koehler et al., 2011). It
builds upon the Pedagogical Content Knowledge (PCK) framework proposed by Shulman
(1987). PCK model emphasizes the importance of how educators teach and what they teach
to create the best learning experiences (Shulman, 1987). The TPACK model identifies the
areas of overlap among three key components: technology, teaching methods, and subject
knowledge. The goal is to achieve a state where these three elements come together,
allowing technology to be effectively integrated into the learning environment, and
combining pedagogical and content knowledge to benefit both students and teachers.

TPACK is a widely recognized framework that underscores the importance of educators'
ability to navigate the intersection of technological knowledge, pedagogical knowledge, and
content knowledge. Content Knowledge (CK) is about knowing the subject matter to be
taught. Pedagogical Knowledge (PK) is the understanding of teaching and learning methods.
Technological Knowledge (TK) relates to familiarity with technology. PCK combines teaching
strategies with subject matter. Technological Content Knowledge (TCK) is about using
technology to teach specific concepts. Technological Pedagogical Knowledge (TPK) involves
using technology in teaching methods. TPACK is a comprehensive knowledge that integrates
content, pedagogy, and technology for effective teaching and learning (Rodriguez Moreno et
al., 2019).

TPACK is a dynamic framework that articulates the essential knowledge teachers should
possess. It serves as a critical tool for the development, execution, and assessment of
educational curricula and teaching methods that incorporate technology. In essence, TPACK
offers educators a structured approach to understanding how to effectively integrate
technology into their teaching, ensuring that it aligns with both the subject matter (content)
and the best instructional practices (pedagogy) (Taopan et al., 2020). It encourages teachers
to incorporate technology in a way that aligns with both their subject matter expertise and
pedagogical strategies. TPACK recognizes the essential intersection of three vital knowledge
domains, which are crucial for effective teaching.

Strengths of TPACK, including: TPACK serves as a valuable tool for identifying and
leveraging teachers' strengths, particularly in elementary classrooms where educators often
cover multiple subjects. It enables Technology Liaisons and colleagues to provide essential
support and expertise in areas where it is needed thereby enhancing the overall teaching and
learning process. Additionally, TPACK facilitates the identification of connections between
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different subject areas, supporting the design of interdisciplinary teaching strategies. This
framework fosters collaborative conversations and multiple perspectives, creating a positive
and inclusive environment where ideas can be shared among educators (Ainscow et al.,
2004). It emphasizes the idea that the impact of technology on learning is determined by the
unique blend of three knowledge areas. TPACK acknowledges that technology should be used
to support specific learning objectives and pedagogical goals.

Another notable advantage of the TPACK framework is its ability to encourage teachers to
analyze and assess their teaching methods, particularly the integration of the appropriate
technology in the classroom. It highlights the important connections between technology,
pedagogy, and subject matter. Within the TPACK framework, teachers are prompted to
acknowledge the interplay between what they teach (content) and how they teach it
(pedagogy) and the right technological implementation to facilitate the process (Technology)
(Yeh et al., 2021) i.e. content knowledge encompasses the subject matter, pedagogical
knowledge involves teaching methods and strategies, and technological knowledge covers
various technologies like web tools, digital platforms, applications, and software.

A thorough comprehension of the interrelationship among technological skills, pedagogical
strategies, and subject matter knowledge is pivotal for the effective utilization of digital
resources in the teaching and learning process. Because of this, teachers received
professional training based on the TPACK model in a study, where they learned to use digital
technologies for both in-person and online classes. Following this training, improvements
were observed in their TPACK knowledge and how they used digital tools in the classroom.
However, the study also revealed some challenges that teachers encountered during their
classroom applications of these digital tools (Tltlnis et al., 2022). While TPACK provides a
solid foundation for technology integration, this framework builds upon it to address its
limitations and enhance its practical application.

Teachers' pedagogical skills, along with the effective use of suitable digital resources in the
form of information and communication technology as a teaching tool, can significantly aid
educators in delivering course content. When pedagogical expertise is combined with the
right technology, it can simplify the process of preparing students to meet the demands of
modern education. However, the proper integration of these digital resources has posed a
great challenge for instructors especially those that are not technologically inclined. These
challenges include addressing educational needs that are not limited by location or time, and
allowing access wherever and whenever necessary (Fahrurozi et al., 2019). One effective
method to integrate pedagogical and technological capabilities is through the utilization of
the TPACK framework system.

TPACK is not just a standalone knowledge area; it's an extension of teachers' belief
systems, and it's often favored by educators who have student-centered beliefs. However,
there are challenges in strengthening TPACK, including a lack of access to digital tools, rigid
teaching schedules that limit technology use, and resistance among teachers to change their
teaching methods to include more technology (Harris et al., 2009). To address these issues,
it's essential to implement specific projects and ICT intervention programs that focus on
pedagogy, establish TPACK standards as a requirement for teacher qualifications, and create
a shared space where teachers and digital technology designers can communicate and
collaborate to enhance TPACK learning and development.

Another limitation of incorporating TPACK in schools involves curriculum planners.
curriculum policies tend to relegate practical areas of courses to a less prominent status,
resulting in a lack of emphasis on these subjects within the school system. Both of these
factors represent weaknesses that can jeopardize the adoption of TPACK models in the
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classroom, as they do not align with the established educational standards and processes
(Yani et al., 2019). Given these circumstances, a pertinent strategy to address these issues
involves identifying and recommending the specific learning tools and media that are
required within the context of TPACK to facilitate effective teaching. Secondly, it is important
to develop more systematic, TPACK-based scientific learning models and strategies, ensuring
that technology integration aligns harmoniously with educational goals and policies.

One crucial observation for the teachers in another study was their prior lack of
opportunities for project-oriented work and collaborative project organization before
engaging in the pedagogical project. They also lacked the necessary technological knowledge,
which proved to be a hurdle for TPACK implementation. Dealing with various hardware and
software consumed a significant amount of their time and created time constraints. Support
structures, including online resources, coaching, and supervision, were available but varied in
how they could be handled. Some teachers desired more support, while others found the
abundance of online materials overwhelming (Max et al., 2023). TPACK can be complex and
challenging to implement effectively for educators, often leading to confusion and
underutilization. The framework does not provide a clear roadmap for educators, leaving
many struggling to understand how to practically apply TPACK in their teaching.

2. METHODS

This study employed a qualitative research approach to explore the concepts and practices
surrounding the integration of the TPACK framework in educational settings. A systematic
literature review was conducted to gather relevant scholarly articles, books, and reports
related to TPACK, technology integration in education, professional development for
educators, pedagogical strategies, and educational innovation. Academic databases such as
Google Scholar, PubMed, and ERIC were utilized to identify pertinent literature.

3. RESULTS AND DISCUSSION

The proposed refined conceptual framework for integrating TPACK into teaching and
learning consists of three key components (See Figure 1).

TPACK

TPACK Integration Professional Development Evaluation and Reflection

Figure 1. TPACK component.

Components are described in the following:

(i)  TPACK Integration: This component focuses on the heart of the framework. The
harmonious integration of technological, pedagogical, and content knowledge.
Educators are encouraged to evaluate their own TPACK proficiency and work on areas
that need improvement. This component guides how to select and adapt digital
resources to match content-specific learning objectives while adhering to sound
pedagogical principles. It helps educators answer questions such as, "How can |
effectively use technology to teach this particular topic, and what are the pedagogical
implications?".
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(i)  Professional Development: Successful TPACK implementation requires ongoing
professional development. Educators need access to workshops, courses, and resources
that help them enhance their technological skills, pedagogical strategies, and content
knowledge. Institutions should prioritize providing teachers with these opportunities to
promote effective TPACK integration. Such training equips educators with the tools and
strategies necessary to bridge the gaps between these knowledge domains effectively.

(iii)  Evaluation and Reflection: To ensure that TPACK integration is fruitful, educators must
regularly assess the impact of technology on learning outcomes. This component
emphasizes the importance of self-reflection, peer evaluation, and student feedback in
refining teaching practices. Continuous assessment is key to improving TPACK
integration over time. Educators need to ask questions like, "Is technology positively
affecting my students' learning experiences? What can | do differently to improve the
integration of TPACK in my teaching?".

The discussion of the findings revolves around the exploration of the proposed enhanced
conceptual framework for integrating TPACK into teaching and learning. TPACK Integration
which is the first component of the framework, emphasizes the need for educators to
seamlessly integrate technological, pedagogical, and content knowledge. This aligns with
existing literature that highlights the significance of TPACK in enhancing teaching and learning
experiences (Swallow & Olofson, 2017). Educators can effectively leverage digital resources
by synthesizing technology, pedagogy, and content knowledge to meet specific learning
objectives while ensuring alignment with sound pedagogical principles (Rodriguez Moreno et
al., 2019). Furthermore, studies have shown that TPACK integration leads to improvements
in the instructional process (Taopan et al., 2020).

Professional Development which is the second component underscores the importance of
continuous learning and skill development for educators. This also resonates with existing
literature that emphasizes the need for ongoing professional development to support TPACK
implementation (Archambault & Barnett, 2010). Research has shown that providing
educators with opportunities for further courses and workshops enhances their technological
skills, pedagogical strategies, and content knowledge (Tutlnis et al., 2022). Moreover,
institutions that prioritize professional development contribute to creating a culture of
innovation and adaptability among educators (Ainscow et al., 2004).

Evaluation and Reflection which is the last component of the framework emphasizes the
importance of assessing the impact of technology on the instructional process. This aligns
with existing literature that highlights the value of self-reflection, peer evaluation, and
student feedback in improving teaching effectiveness (Yeh et al., 2021). Continuous
assessment allows educators to identify areas for improvement and adapt their teaching
methods to better integrate TPACK (Fahrurozi et al., 2019). Additionally, research suggests
that evaluating the effectiveness of TPACK integration contributes to ongoing improvement
and innovation in educational practices (Max et al., 2023).

The discussion of this article supports the proposed enhanced conceptual framework for
integrating TPACK into teaching and learning. This has demonstrated the significance of
TPACK integration, ongoing professional development, and evaluation and reflection in
enhancing the instructional process and improving student outcomes. The framework
provides educators with a structured approach to seamlessly incorporate digital resources
into their teaching methods. It empowers them to navigate the challenges of education in the
digital age and promotes continuous improvement and adaptability in the instructional
process.

Implications of the enchanced TPACK framework are in the following:
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(i)  Educational institutions should prioritize professional development programs that
focus on enhancing educators' technological skills, pedagogical strategies, and content
knowledge.

(ii)  The framework underscores the importance of continuous assessment and reflection.
Educators should regularly evaluate the impact of technology on learning outcomes
and make necessary adaptations.

(iii) To overcome challenges such as rigid teaching schedules and resistance to change,
educators and institutions should work together to align TPACK with educational goals
and policies.

(iv) The framework offers support for educators who may not be technologically inclined.
By providing guidance and professional development opportunities, it can help bridge
the gap for educators who face challenges in integrating technology effectively.

Recommendatios are in the following:

(i)  Educational institutions should invest in the development and implementation of
professional development programs that align with the enhanced TPACK framework.

(ii)  Curriculum development should incorporate technology integration as a core
component.

(iii)  Institutions should create platforms for educators to share their success stories and best
practices related to TPACK integration. This can include workshops, conferences, online
forums, and collaborative projects that promote knowledge sharing.

(iv) Educational institutions should develop clear TPACK standards as a requirement for
teacher qualifications and certifications.

(v)  Educational institutions should address rigid teaching schedules that may limit
technology use.

4. CONCLUSION

TPACK framework has undoubtedly offered educators a powerful lens through which to
view the integration of technology into education. By emphasizing the connection of
technological, pedagogical, and content knowledge, TPACK has paved the way for more
effective and meaningful teaching and learning experiences. However, it is evident that while
TPACK is a valuable theoretical construct, it faces various challenges in its practical
implementation. In this article, the strengths and limitations of TPACK have been explored.
While it recognizes the essential intersection of three vital knowledge domains crucial for
effective teaching, it has also highlighted the challenges that educators face, particularly
those who are not technologically inclined. These challenges include the need to address
educational needs beyond the confines of time and location and the necessity of creating a
space for collaboration between teachers and digital technology designers.

To address these challenges and bridge the gap between theory and practice, an enhanced
conceptual framework has been proposed. This framework emphasizes three key
components: TPACK Integration, Professional Development, and Evaluation and Reflection. It
provides a structured approach for educators to seamlessly incorporate digital resources into
their teaching methods while fostering a culture of continuous improvement and adaptability.
As we move forward in the digital age, educators must be equipped with the tools and
strategies necessary to navigate the ever-evolving landscape of education. The enhanced
framework presented here not only addresses the limitations of TPACK but also guides
educators in harnessing the full potential of technology in the service of effective teaching
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and learning. With this framework, educators are empowered to not only embrace
technology but also to master it as a valuable tool in their quest for educational excellence
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