Published by: Pather Dabi Educational Trust, (Regn No: 1V-1402-00064/2023), Under Govt. of West Bengal, India

The Social Science Review

A Multidisciplinary Journal
ISSN: 2584-0789

(Open-Access, Peer-Reviewed, Referced, Bi-Monthly, International e-Journal)

Homepage: www.tssreview.in

Dr. Brotati Chakraborty ! " & Dr. Prasanta Gayen 2

RESEARCH ARTICLE (c0) WS

]

! Head of the Department, Department ~ One of the most important features of modern education is the incorporation of technology into
of Education, School of Education, instruction. The Technological Pedagogical and Content Knowledge (TPACK) framework has
Adamas University, India; 2 Assistant ~ become one of the most important models among the many frameworks that was created to direct
Professor, Department of Education, technology integration. TPACK, which was created by Mishra and Koehler in 2006, highlights the
School of Education, Adamas dynamic interplay between pedagogy, technology, and subject matter expertise that are necessary for
University, India successful instruction in digital settings. The conceptual underpinnings, essential elements, uses,
advantages, difficulties, and most recent advancements of TPACK framework are all examined in
this review paper. The review focuses on the importance of TPACK in curriculum design,
: professional development, teacher education, and technology-enhanced learning. The study
Dr. Prasanta Gayen concludes that TPACK is a valuable framework for preparing teachers to meet the demands of 21%
century education though there are challenges related to assessment, implementation, and contextual

adaptation.

: : TPACK, educational technology, teacher education, digital pedagogy, technology
https://doi.org/10.70096/tssr.260403038 integration

Educational practices have changed globally due to the quick development of information and communication technologies
(ICTs). In order to improve student engagement, cooperation, and learning results, teachers are under immense pressure to
incorporate digital resources into their lessons. However, effective technology integration necessitates a deep understanding of
how technology interacts with pedagogy and subject matter in addition to technical proficiency (Koehler et al., 2013). The
TPACK framework, builds on Shulman’s (1986) notion of Pedagogical Content Knowledge (PCK), was developed by Mishra
and Koehler (2006) to meet this need. According to the framework, teachers who have the capability to use various types of
knowledge in context and have a balanced understanding of technology, pedagogy, and content would be able to integrate
technology effectively. TPACK has grown to be one of the most popular frameworks in both teacher education programs and
educational technology research during the last 20 years. This paper discovers current trends in the field while looking at the
development, elements, applications, advantages, and difficulties related to TPACK.

Shulman’s (1986) notion of Pedagogical Content Knowledge, that highlighted the integration of subject matter knowledge and
pedagogical expertise, served as the model for the TPACK framework. PCK not only specifically addressed the use of technology
in education, but also it addressed good teaching approaches. Mishra and Koehler (2006) added technological knowledge to the
PCK model keeping in view of the increasing significance of digital technology. Seven interrelated domains of teacher
knowledge make up the final TPACK framework, that together support successful technology integration. Constructivist learning
theory, that sees learning as an active process of knowledge building, serves as the foundation for the framework. According to
Koehler and Mishra (2009), teachers with the help of TPACK create learning experiences that allow students to engage with the
material through suitable pedagogical approaches and technology tools.
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Three core knowledge domains and four intersecting domains Technological

make up the TPACK framework such as:

a)

b)

c)

d)

g)

b)

d)

Pedagogical Content
Knowledge
(TPACK)

Content Knowledge (CK): A teacher’s understanding of the
material being taught is referred to as content knowledge.
Teachers need to be well-versed in the ideas, theories, facts,

and practices of their own field (Shulman, 1986). nggggé%?é%al' Technological Te%‘gﬂgr?tica'
Pedagogical Knowledge (PK): This includes instructional Knowledge Knowledge Knowledge
procedures, classroom management, assessment techniques (PK) (Fek)

and specifically teaching approaches. Teachers can use it to
help students provide successful learning experiences
(Koehler & Mishra, 2009).

Technological Knowledge (TK): TK is the comprehension
and implementation of a variety of digital tools, software
programs, and technological resources in the teaching
learning process. Teachers need to keep their technology

Content
Knowledge
(CK)

Pedagogical
Knowledge
(PK)

skills up to date due to rapid technological advancements Peé’ﬁﬁ."éi,'fa'
(Mishra & Koehler, 2006). Knowledge

Pedagogical Content Knowledge (PCK): PCK is the

understanding of how a specific subject can be taught Contexts
successfully. It involves choosing instructional techniques
suitable for specific subject areas (Shulman, 1986). Fig 1: TPACK Framework (Mishra & Koehler, 2006)

Technological Content Knowledge (TCK): TCK is the understanding of how technology can boost and change learning
related to a particular subject. To explain complicated scientific processes, for instance, science instructors might use
simulations.

Technological Pedagogical Knowledge (TPK): TPK is the understanding of how the use of technology can alter teaching
and learning. Understanding how digital tools affect teaching methods and classroom relationships is part of it (Koehler et
al., 2013).

Technological Pedagogical Content Knowledge (TPACK): TPACK represents the integration of all knowledge domains.
It is the central component of the framework that reflects the ability of a teacher to teach specific content using appropriate
pedagogical approaches and technological tools (Mishra & Koehler, 2006).

Teacher Education: Teacher training programs are one of most important uses of TPACK. The framework is used by
teacher educators to help preservice teachers become proficient in incorporating technology into their lessons (Voogt et al.,
2013). Future educators are fortified by TPACK-based teacher preparation programs to assess technology critically and
match it to curriculum needs as well as pedagogical goals. According to research, these programs increase self-assurance
and preparedness for using technology of the teachers in the classroom situation (Tondeur et al., 2017).

Professional Development: Initiatives for professional development are also grounded on TPACK. The framework is
frequently used in teacher training programs to assist in-service and pre-service teachers in improving their ability to
technology integration. Research has confirmed that TPACK-based professional development programs enhance teaching
methods and increase the use of educational technology (Koehler et al., 2013).

Curriculum Design: To create technologically advanced learning opportunities, curriculum designers are increasingly
using TPACK framework. The framework directs the choice of suitable technologies that complement instructional
approaches and learning objectives. For example, TPACK principles can be used to integrate learning management systems,
instructional games, virtual laboratories, and digital storytelling into courses.

Online and mixed Learning: TPACK is becoming more pertinent due to the growth of online and mixed learning
environments. To support virtual learning experiences, educators must know how to integrate technical tools with successful
pedagogical techniques in the real classroom situation. As instructors around the world shifted to online instruction, the
COVID-19 pandemic brought attention to the significance of TPACK. Stronger TPACK competences helped teachers adjust
to distant learning settings more successfully (Konig et al., 2020).

For educators and educational institutions, the TPACK framework has lots of benefits. It first offers a thorough framework for
comprehending technology integration. TPACK highlights the interdependence of technology, pedagogy and content rather than
treating technology as a distinct element. Secondly, reflective teaching methods are supported by the framework. Teachers are
urged to assess how technology supports the objectives of their lessons and the requirements of their subjects. Thirdly, TPACK
encourages purposeful use of technology. Teachers concentrate on how digital technologies can improve learning outcomes of

Page | 235




Published by: Pather Dabi Educational Trust, (Regn No: 1V-1402-00064/2023), Under Govt. of West Bengal, India

students rather than utilising technology just for its novelty (Koehler & Mishra, 2009). Fourthly, the framework makes it easier
to acquire 21% century skills including digital literacy, critical thinking, teamwork, and creativity.

a) Assessment Difficulties: Measuring TPACK is one of the biggest issues. There are still concerns about the validity and
reliability of the self-report surveys and assessment tools that researchers have created (Archambault & Crippen, 2009).

b) Conceptual Ambiguity: According to some academics, the distinctions among TPACK components aren’t always obvious.
In reality, it might be challenging to distinguish between domains like TPK and TCK (Graham, 2011).

c) Contextual Variability: Technology integration takes place in a variety of educational settings. The success of TPACK
implementation is influenced by a number of factors, such as, infrastructure, institutional support, teacher beliefs, and
cultural circumstances (Voogt et al., 2013).

d) Rapid technology Change: Maintaining technological knowledge is difficult due to the rapid speed of technological
advancement. To continue using developing technologies effectively, educators need to keep up with the latest
advancements.

The TPACK framework has been extended in a number of ways by recent research. The use of artificial intelligence in education
is one of the noteworthy trends. In order to use Al-powered tools like generative Al applications and adaptive learning systems,
researchers are investigating how educators may acquire TPACK competencies. Digital learning ecosystems and mobile learning
represent another developing field. Research has looked into how TPACK facilitates the use of cloud-based technologies, tablets,
and cell phones in learning environments. Additionally, researchers have looked into the connection between teacher self-
efficacy and TPACK. According to research, educators who have higher levels of self-efficacy are more likely to exhibit TPACK
competencies and be more open to implementing cutting-edge technology (Valtonen et al., 2017). Context-sensitive models that
take into account institutional, social, and cultural aspects that affect technology integration are also receiving more attention.

Since its debut by Mishra and Koehler (2006), the Technological Pedagogical and Content Knowledge (TPACK) paradigm has
had a substantial impact on educational technology research and practice. The framework offers a thorough approach to
technology integration in education by highlighting the interrelated relationships between technology, pedagogy, and topic
knowledge. Teacher education, professional development, curriculum design, and online learning environments have all made
extensive use of TPACK. It is especially pertinent in the digital age because of its focus on purposeful technology use. However,
issues with evaluation, conceptual clarity, and contextual application continue to be crucial topics for further study. TPACK will
continue to be a useful framework for training educators to design successful, captivating, and technologically enhanced learning
experiences as educational technologies develop. To maintain the framework’s continued relevance in 21st-century education,
future research should concentrate on improving assessment techniques, investigating cutting-edge technologies like artificial
intelligence, and looking at context-specific uses of the framework.
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