
EDUKASIA: Jurnal Pendidikan dan Pembelajaran 
Vol. 5, 2 (December, 2024), pp. 77-92 

ISSN: 2721-1150; EISSN: 2721-1169; DOI: 10.62775/edukasia.v5i2.851 

  https://jurnaledukasia.org 

TPCK (Technological Pedagogical and Content Knowledge) Competence 

for Educator: A Literature Review 

Yudis Korin Sihanita1, Anung Priambodo 2, Abdul Rachman Syam Tuasikal3 

1 Universitas Negeri Surabaya, Indonesia; yudis.21034@mhs.unesa.ac.id  
2 Universitas Negeri Surabaya, Indonesia; anungpriambodo@unesa.ac.id  
3   Universitas Negeri Surabaya, Indonesia; rachmantuasikal@unesa.ac.id  

 

ARTICLE INFO  ABSTRACT 

Keywords: 

Technological;  

Pedagogy;  

Content; 

Knowledge; 

Educator 

 

 

 
This study aimed to analyze the competence of TPCK 

(Technological Pedagogical and Content Knowledge) in 

teachers through a literature review. The research conducted 

literature searches through academic databases, journals, 

books, and other sources of information using relevant 

keywords related to TPCK and the role of teachers in the 

context of technology use in teaching and learning. 

Subsequently, relevant literature was selected and evaluated 

for its quality, validity, and relevance to the research objectives. 

The analysis results indicated that teachers with high levels of 

TPCK tended to create more meaningful and profound learning 

experiences for their students. This suggested that TPCK 

development was a continuous process and required long-term 

commitment. Therefore, the role of TPACK in learning was 

crucial in supporting the sustainability of education.  
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1. INTRODUCTION  

The 21st century, with its advancements in knowledge and technology, has had a significant impact 

on various aspects of life, including education (Fayanto et al., 2023). The initial role of technology as 

merely a tool has evolved, involving substantial changes in how learners understand and engage in 

learning processes (Yusuf et al., 2015) . Conversely, the presence of technology in the present era plays a 

crucial role in all aspects of education, particularly in the dynamics of the learning process (Mairisiska et 

al., 2014). The challenges of learning in the 21st century, coupled with the changes in the 2013 curriculum, 

emphasize the importance of teachers' pedagogical skills as educators to be more adept at designing 

learning experiences that are not only effective but also innovative. The development of various 

information technology media serves as the primary basis for the evolution of 21st-century learning 

(Sointu et al., 2019; Sole & Anggraeni, 2018; Wayan Maba et al., 2023). In this context, teachers are expected 

to be human resources capable of responding to the developments in science and technology, especially 

in applying technology in the learning process (Ramli et al., 2018). Not only that, but teachers are also 

faced with demands to enhance their skills in mastering Information and Communication Technology 
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(ICT), with the aim of facilitating learning and improving learning outcomes (Rahmadi, 2019). The 

challenge of developing this task is becoming increasingly complex, involving not only intellectual 

abilities but also skills in using and utilizing technology in the learning process (Baslanti, 2006). 

After the implementation of the independent curriculum in schools, students and teachers have the 

opportunity to explore and develop their potential according to their respective fields and apply it to 

students in the school. New innovations in education provide additional motivation to implement the 

independent curriculum, including the ongoing development of technology. TPCK involves a complex 

integration of technology, content, and pedagogy. Engaging teachers in collaboration allows them to 

share, learn from, and integrate available knowledge distributed among colleagues with different 

expertise (Yeh et al., 2021). The use of the TPCK approach (Technological Pedagogical Content 

Knowledge) in learning creates different dynamics in a teacher's self-development (Palopo, 2023). These 

differences are significantly felt compared to learning in previous curricula. By leveraging technology and 

content in learning media at school, the learning atmosphere becomes more enjoyable and less boring for 

students (Manfra & Hammond, 2008). This approach helps teachers facilitate students to develop material 

actively and creatively (Wood & Ashfield, 2008). Teachers also have the flexibility to develop models and 

learning media used for teaching(Sheffield et al., 2015). The freedom to choose and determine teaching 

materials poses its own challenges in exploring learning in schools.  

In the implementation of the independent curriculum by applying the TPCK approach, teachers 

need to have the skills to determine the appropriate material and timing in utilizing technology(Putriani, 

2023). In delivering learning materials, teachers can choose to use various supporting media, including 

displays through accessible or downloadable links from the internet. Similarly, in the process of collecting 

student assignments, technology can be used to fulfil tasks given by the teacher, either through provided 

addresses or pre-existing websites. The TPCK approach, which integrates technology, pedagogy, and 

content knowledge, has been shown to have several advantages in education. Lavrysh (2019) and 

Setyosari et al. (2018) both highlight its potential to enhance students' understanding and improve 

teachers' collaborative skills. Lavrysh (2019) specifically demonstrates its effectiveness in redesigning 

learning activities to enhance language skills, while Setyosari (2018) emphasizes its role in improving 

higher-order thinking skills. Owings & Hofer (2007) further support the application of TPCK in teacher 

education, with Owings (2007) showing its benefits in increasing pre-service teachers' knowledge and 

confidence. These studies collectively underscore the potential of the TPCK approach to support 

competency development and simplify complex learning content with technological support. 

The TPCK approach, which integrates content, pedagogy, and technology knowledge, is crucial for 

effective teaching (Kadijevich, 2012). To successfully implement this approach, teachers should be well-

prepared in instructional approaches and educational technologies (Martin, 2015). The Handbook of 

TPCK for Educators provides a comprehensive guide for teachers to develop this knowledge(Oliver, 

2011). Additionally, Kramarski & Michalsky (2009) suggests that fostering self-regulated learning in the 

evaluation phase is particularly effective in enhancing TPCK. Therefore, teachers can follow these steps 

to implement the TPCK approach: explain learning objectives, deliver core materials through PowerPoint, 

facilitate interaction through messaging apps, and conduct learning evaluations. 

The professional competence of teachers, as mandated by Law No. 14 of 2005, is a critical aspect of 

their role. However, there are significant challenges in this regard, including a lack of skills in applying 

the curriculum, understanding student characteristics, and utilizing ICT in learning (Fredy & Hamsinah 

Day, 2021). These challenges are further compounded by the need for high-quality teacher recruits and 

effective professional preparation (Newkirk, 2007). Anif (2012) suggests that the formation of professional 

competence, along with the other required competencies, can be achieved through structured and 

ongoing education and professional development training. Therefore, the 21st-century teacher skills, as 

outlined by ISTE, encompass a range of competencies, including the ability to inspire creativity, design 

digital learning experiences, model digital era work, promote digital citizenship, and engage in 

professional development (ISTE, 2017). These skills are further developed through the concept of teacher 

technological leadership, which emphasizes the importance of school culture, self-leadership, and 
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innovative practices in teaching and learning (Samsudin & Ghani, 2020). These skills reflect the 

complexity of teachers' tasks in facing technological advancements and globalization in the 21st century. 

The skills expected from 21st-century teachers are more international, multicultural, and interconnected, 

reflecting the challenges and demands of an era increasingly linked to technological advancements and 

globalization. 

Teachers play a primary role in integrating technology into learning to ensure sustainable 

development in line with the changing times. They not only act as facilitators of learning but also guide 

the direction to ensure that learning aligns with the context of the material being taught. However, initial 

studies by Putrawangsa & Hasanah (2018) indicate teachers' concerns regarding the integration of 

technology in learning. Some of them are worried that the use of digital technology may have negative 

impacts, such as students' reliance on calculators, which could affect their calculation abilities. 

Additionally, there are concerns about the potential misuse of digital technology by students, leading to 

distraction from the material that should be learned. Therefore, the role of teachers in supporting the 

integration of technology into learning becomes crucial. There needs to be clarity regarding the role of 

teachers in integrating technology, including understanding what teachers should do and how to do it.  

Research conducted the integration of technology in education faces several obstacles, including a 

lack of personnel with IT competencies, inadequate infrastructure, and high costs for original software 

(ATABEK, 2019; Bingimlas, 2009; Ryan & Bagley, 2015). These barriers can lead to a lack of confidence 

and competence among teachers, as well as a lack of access to resources (Bingimlas, 2009). The ever-

changing nature of technology and personal beliefs and perceptions about its use also pose internal 

obstacles (Bagley, 2015). To address these challenges, effective professional development, sufficient time, 

and technical support are crucial (Bingimlas, 2009). Field problems indicate that the importance of 

knowledge about technology, pedagogy, and content in teacher education has been recognized as an 

integral part of the education program. This program aims to prepare teachers to adopt technology in the 

learning process (Feladi & Puspitasari, 2019) . The TPCK (Technological Pedagogical Content Knowledge) 

model is considered a promising framework for understanding how teachers can integrate technology 

into the classroom (Wong et al., 2015). The research findings that the TPCK model has been shown to be 

a valuable tool in improving teaching and learning conditions. Setyosari (2018) and Lavrysh (2019) both 

highlight its role in enhancing teachers' professional development and in bridging the gap between 

educational technology and pedagogical strategies. Omoso & Odindo (2020) further demonstrate its 

potential in improving classroom practice, with a focus on the development of technological knowledge 

and the use of project-based learning to enhance TPCK. Integrating knowledge of technology, pedagogy, 

and content can determine effective learning models capable of achieving learning goals. One positive 

outcome is the enhancement of students' creative thinking abilities through creative learning activities 

that utilize technology (Nugroho et al., 2019). 

TPCK, in addition to being a new form of knowledge, also serves as a framework that can be applied 

to evaluate teachers' knowledge related to the integration of technology in learning. Within this 

framework, there are seven variables that influence TPCK, as proposed by Koh (2020) , Jiménez Sierra et 

al. (2023), Mishra & Koehler (2006), and Shulman (2019). These variables include: (1) Technological 

Knowledge (TK), which involves knowledge of how to operate computers and relevant software, (2) 

Pedagogical Knowledge (PK), referring to the ability to manage student learning, (3) Content Knowledge 

(CK), which is knowledge of subject matter, (4) Technological Content Knowledge (TCK), which includes 

knowledge of how content can be explained or represented by technology, (5) Pedagogical Content 

Knowledge (PCK), involving knowledge of how to represent and formulate subjects so they can be 

understood by others (Shulman, 2013), (6) Technological Pedagogical Knowledge (TPK), which is 

knowledge of how technology can facilitate pedagogical approaches, and (7) TPCK, which encompasses 

knowledge of how to facilitate student learning related to specific content through the integration of 

pedagogical and technological approaches. The Koehler framework (2006), known as TPCK 

(Technological Pedagogical Content Knowledge), provides a solution for teachers to develop pedagogical 

and technological abilities in classroom teaching practice. This framework creates an integrative 
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understanding among the three key knowledge domains required by teachers. TPCK provides a 

foundation for teachers to integrate technology into their teaching practices in meaningful and effective 

ways. With this holistic understanding, teachers can design more relevant, engaging learning experiences 

that align with technological advancements and student needs. It also helps teachers address challenges 

in facing curriculum changes, demands of 21st-century learning, and optimize the potential of technology 

to enhance student learning outcomes. The purpose of this study is to analysis TPCK (Technological 

Pedagogical and Content Knowledge) Competence for Educator 

2. METHODS  

The literature review method was a systematic approach to synthesizing, analyzing, and evaluating 

relevant literature on a specific topic. The systematic literature review method, as proposed by ((Ferreras-

Fernández et al., 2016), (Williams et al., 2021)  and (Lowe, 2009), offered several benefits. It provided a 

comprehensive overview of relevant literature, allowing for the synthesis, analysis, and evaluation of 

existing knowledge on a specific topic. This approach was particularly valuable in fields like Library and 

Information Science (LIS) and management research, where it could enhance the foundation of 

knowledge and address research shortcomings. The systematic review method was also crucial in 

evidence-based practice, as it helped to identify the most reliable evidence and made it accessible to 

researchers, clinicians, and healthcare consumers. The stages of the literature review built by the authors 

were presented in Figure 1. 
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Figure 1. Literature review stages 

 

The literature review method allowed researchers to obtain a comprehensive understanding of a 

particular topic by combining existing research findings. This study analyzed various literature reviews 

related to TPCK (Technological Pedagogical and Content Knowledge) abilities in teachers. The research 

method used was a systematic and detailed literature review to collect, review, and analyze studies 

related to the topic. In this study, researchers conducted literature searches using academic databases, 

journals, books, and other sources of information using relevant keywords related to TPCK and the role 

of teachers in the context of using technology in learning. Then, relevant literature was selected and 

evaluated for quality, validity, and relevance to the research objectives. Data extracted from the 

literature was then analyzed to identify patterns, themes, and trends related to TPCK abilities in 

teachers. Findings from the literature were synthesized to draw conclusions summarizing the main 

findings, identifying knowledge gaps, and providing implications for practice and research in this field. 

Through this systematic literature review analysis, this study provided an in-depth understanding of 

TPCK abilities in teachers, identified factors influencing TPCK development, and offered insights into 

practical implications and further research in this area.  
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3. FINDINGS AND DISCUSSION 

2.1. Technological Pedagogical Knowledge (TPK) for educator 

Technological Pedagogical Knowledge (TPK) referred to teachers' understanding of how teaching 

and learning could change when technology was used in the educational context. This knowledge is 

particularly important in the context of the "new millennium learners" who have grown up in a digital 

age (Yusof et al., 2019). The TPCK framework, which combines pedagogical, content, and technological 

knowledge, can help bridge the gap between educational technology and the teaching process 

(Lavrysh, 2019). It involved knowledge of how technology could be effectively used to support 

pedagogical approaches and appropriate learning strategies. Research has shown that teachers with 

Technological Pedagogical Content Knowledge (TPCK) are able to enhance the learning process, 

facilitate teaching, and create a more dynamic learning environment (Yusof, 2019; Lavrysh, 2019; 

Atashgahi, 2016). This knowledge is developed through project-based learning (Hosseini, 2011) and is 

crucial for educators in the 21st century (Yusof, 2019). The effective integration of educational 

technologies, as guided by the TPCK framework, can lead to improved language skills and academic 

achievements (Lavrysh, 2019). They had knowledge of various technological tools and resources that 

could be integrated into learning activities to enhance student understanding. TPK involved 

understanding how to select, develop, and use technology according to learning needs. Teachers with 

TPK could identify ways in which technology could enhance content delivery, interact with students, 

and support learning evaluation. This created a close relationship between technological knowledge 

and pedagogical knowledge, ensuring that the use of technology effectively supported learning goals. 

Technological Pedagogical Knowledge (TPK) was a component of the TPCK framework described 

by (Graham et al., 2009). It encompassed teachers' understanding of how technology could be 

integrated with pedagogical approaches to achieve effective learning. Here were some key aspects of 

Technological Pedagogical Knowledge: (1). Understanding of Teaching and Learning: particularly in 

the context of secondary social studies, has shown that it can enhance teachers' instructional planning, 

leading to more conscious, strategic, and varied use of learning activities and technologies (Harris & 

Hofer, 2011); (2). Use of Technology in Teaching: This requires a deep understanding of when, where, 

and how to use domain-specific knowledge and strategies for guiding students' learning with 

appropriate digital technologies (Niess, 2012); (3). Integration of Technology into the Curriculum: 

Tunjera & Chigona (2020) both highlight the importance of constructivist teaching theory in this 

process, with the former finding that it significantly increases TPACK in student-teachers, and the latter 

emphasizing the need to assist teacher educators in integrating technology in a constructive manner; 

(4). Adaptation to Student Needs: Understanding how technology could be adapted to meet the needs 

and characteristics of students. Teachers used technology to create learning experiences that were 

suitable and relevant. Tanak (2018) found that student teachers often used technology as a motivational 

tool, but struggled to integrate it into inquiry-based learning experiences.; (5). Development of Learning 

Strategies with Technology: Teachers could design learning strategies that effectively utilized 

technology. They knew how to make learning more engaging and relevant through technology 

integration. The TPACK framework, which emphasizes the integration of technology, pedagogy, and 

content knowledge, has been found to be effective in helping teachers develop their TPACK. Liu (2013) 

and Wong et al. (2015) both highlight the importance of professional development programs and 

collaborative design processes in this development 
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Figure 2. The TPACK Framework in Learning (Çam & Erdamar Koç, 2021) 

 

Having a good understanding of Pedagogical and Technological Knowledge allows teachers to 

become more competent in addressing the challenges of learning in the digital era and utilizing 

technology as an effective tool to support student development. Developing Technological Pedagogical 

Knowledge (TPK) indeed requires a deep understanding of the benefits, potential, and limitations of 

specific technologies. Here are some things to consider in developing TPK: (1). Knowledge of Tools and 

Applications: Teachers need to have a good understanding of various technological tools and 

applications available. They should understand how each tool works, its functions, and how the tool 

can support the learning process. (2). Evaluation of Technology Effectiveness: Teachers need to be able 

to evaluate the effectiveness of technology in the context of learning. This includes the ability to identify 

how technology can enhance student understanding and to what extent technology can achieve 

learning goals. (3). Understanding Technology Limitations: Teachers should be aware of the limitations 

of technology. While technology offers many advantages, it also has certain limitations. Teachers need 

to consider factors such as access availability, technology reliability, and student training needs. (4). 

Relevance to Learning Content: Developing TPK also requires an understanding of how technology 

can be integrated with learning content. Teachers need to think about how to use technology to support 

student understanding of specific concepts in subjects. As a form of effort in training and developing 

oneself, teachers need to continuously engage in training and self-development related to technology. 

Technological development is ongoing, and teachers need to constantly update their knowledge and 

skills to remain relevant. 

1. By understanding technology's benefits, potential, and limitations, teachers can develop strong 

TPK, improving their ability to integrate technology into the learning process effectively. Effective 

development of Technological Pedagogical Knowledge (TPK) requires a forward-looking, creative 

and open-minded approach to technology applications. Here are some important points to pay 

attention. Understanding the benefits, potential, and limitations of technology is crucial for teachers 

to develop strong Technological Pedagogical Knowledge (TPK) and effectively integrate 

technology into the learning process (Setyosari, 2018). The TPCK framework can help bridge the 

gap between educational technology and the teaching process, promoting the combination of 

pedagogical strategies and technologies (Lavrysh, 2019). Teachers' TPK, along with their self-

efficacy, outcome expectations, and interest, influences their technology integration behaviors 

(Dikmen & Demirer, 2022). The integration of techno-pedagogical approach, which includes TPK, 

is essential for educators to cater to the needs of 21st-century learners (Yusof et al., 2019). 
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2. Forward-looking: Quality TPK must involve developing foresight, namely the teacher's ability to 

predict trends and technological developments that may affect the world of education. This allows 

teachers to design relevant learning strategies and adapt to changes. The development of 

Technological Pedagogical Content Knowledge (TPCK) is crucial for teachers to effectively 

integrate technology into their teaching practices (Kadijevich, 2012). This knowledge enables 

teachers to predict trends and technological developments that may affect education, allowing 

them to design relevant learning strategies and adapt to changes (Trevisan & De Rossi, 2020). 

3. Creativity in Using Technology: Teachers need to develop creativity in designing and 

implementing learning strategies using technology. The use of technology is not only limited to 

using tools but also to how technology can inspire and increase students' creativity in 

understanding the material. Qizi (2020) further underscores the importance of creative activities in 

elementary technology classes, suggesting the use of various methods and tools to enhance 

students' creativity 

4. Oriented towards improving learning: Using technology in the TPK context must always be centred 

on improving student learning. Teachers must be able to consider how technology can support 

students' understanding, provide better learning experiences, and stimulate their interests. The use 

of technology in the TPK context should be focused on improving student learning, as emphasized 

(Angeli & Veletsianos, 2010) 

5. Clear Learning Goals: Technology must be directed toward achieving specific learning goals. 

Teachers must be able to plan the use of technology with clear objectives related to the subject 

matter being taught. The importance of clear learning goals in the use of technology in education 

is emphasized in several studies. Adler & Wilcox (1985) say stress the need for careful planning 

and the accurate grasp of curriculum standards, respectively. 

6. Openness to Innovation: Teachers need to be open to innovation and changes in the use of 

technology. The ability to adopt and adapt to new technology can improve the quality of learning. 

Teachers play a key role in this process, as they need to be open to innovation and changes in 

technology (Barkoczi, 2022). This requires them to be creative and innovative in their instructional 

strategies, and to integrate technology into their teaching.  

Implementing technology in an educational context can influence pedagogical decisions or 

decisions related to the teaching and learning process. The relationship between technology 

implementation and pedagogical decisions can be described as follows: (1) Determination of Teaching 

Methods: Technology implementation can influence the teaching methods used by teachers. 

Technology often enables more interactive, collaborative, and adaptive approaches to learning. The 

implementation of technology in education has a significant impact on teaching methods, as it enables 

more interactive, collaborative, and adaptive approaches to learning (Altınay-Gazi & Altınay-Aksal, 

2017); (2) Selection of Learning Content: Teachers can select or arrange learning content based on 

available technological capabilities. Technology enables wider access to various learning materials, 

including digital resources and multimedia content'. Grasha & Yangarber-Hicks (2000) underscores the 

importance of integrating teaching and learning styles with instructional technology, which can be 

achieved through the use of various digital resources; (3) Support of Learning Differentiation: 

Technology can support pedagogical decisions in implementing learning differentiation. Teachers can 

use technology tools and applications to provide material tailored to each student's level of 

understanding and learning speed. Research has shown that technology can support pedagogical 

decisions in implementing learning differentiation (Beasley & Imbeau, 2015; Kendal & Stacey, 2001). 

For example, the use of a hand computer algebra system can lead to different differentiation 

competencies in students, depending on the teacher's approach; (4) Evaluation and Monitoring 

Progress: Technology allows teachers to evaluate and monitor student progress more efficiently. Digital 

learning management systems, measurement applications, and online evaluation tools can help 

teachers make pedagogical decisions based on student progress data. Theall & Franklin (2001)  both 

emphasize the potential of technology to streamline these processes, with Sandnes specifically 
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highlighting the use of open tools to track and manage student progress.  5) Classroom Management: 

Technology can also influence how teachers manage the classroom. Digital learning management tools 

can help with administrative tasks, communication with students and parents, and preparation of 

activity schedules. Ayyildiz (2020) both emphasize the role of digital technologies in classroom 

management. Ayyildiz (2020) further underscores the positive impact of technology on classroom 

management, particularly in terms of monitoring student behavior and performance 

Technology integration can support pedagogical decisions aimed at developing 21st-century skills. 

Teachers can design learning that emphasizes problem-solving, collaboration, communication, and 

digital literacy skills. Technology implementation allows teachers to be more creative in designing 

learning experiences. The selection and use of various digital tools can stimulate the creativity of 

teachers and students. Therefore, wise implementation of technology can be a significant factor in 

shaping pedagogical decisions and increasing the effectiveness of teaching and learning. Technological 

Pedagogical Knowledge (TPK) is part of the TPCK (Technological Pedagogical Content Knowledge) 

framework developed by Mishra & Koehler (2006). TPK involves teachers understanding how 

technology can be used effectively in educational contexts. TPK consists of two main dimensions: (1). 

Knowledge of Technology (Technological Knowledge): This includes understanding the tools, 

applications, and technological solutions that can be used in learning. Teachers must know how to 

effectively use various hardware, software, and digital resources; (2). Pedagogical Knowledge (PK): 

This includes understanding the principles of teaching and learning. Teachers with good TPK know 

how to operate technology and have a deep understanding of effective teaching strategies, design 

engaging lessons, and support students' learning needs. Jones & Moreland (2004) and Heitink et al., 

(2017) both emphasize the need for teachers to develop a strong knowledge base for teaching 

technology, with Heitink et al., (2017) specifically focusing on the importance of teachers' reasoning 

about how technology can support specific pedagogical strategies. TPK integration requires teachers to 

combine knowledge of technology and pedagogical knowledge well. This includes designing and 

implementing teaching strategies that utilize technology to support learning goals and student needs. 

With TPK, teachers can identify how technology can effectively enhance learning, facilitate student 

engagement, and create innovative learning environments. In this context, teachers must continuously 

update their knowledge about technological developments and engage them productively in learning 

experiences. 

2.2. Implications of TPK for Educators 

The implications of TPK (Technological Pedagogical knowledge) for educators are very important 

in an era where technology plays a central role in education. Technology has fundamentally changed 

the educational landscape, opening up new opportunities, challenges, and responsibilities for 

educators. Therefore, a deep understanding of using technology effectively in a learning context is the 

key to educating the younger generation. First of all, we need to understand what TPK means. TPK is 

one of three knowledge domains in the TPACK (Technological Pedagogical Content Knowledge) 

model, developed by Mishra & Koehler in 2006. TPK refers to knowledge about how to use technology 

in an effective learning context. This involves an understanding of available technology tools and 

resources and the ability to integrate these technologies into learning designs that suit student needs 

and learning goals. 

In modern education, where technology has become an integral part of everyday life, having a 

strong TPK has become increasingly important for educators. A strong implication of TPK for educators 

is that they must continually update their knowledge and skills in using technology and understand 

how technology can enhance students' learning experiences. The integration of Techno-Pedagogical 

Content Knowledge (TPK) is crucial for educators, as it requires them to continually update their 

knowledge and skills in using technology to enhance students' learning experiences (Yusof, 2019; 

Lavrysh, 2019; Matherson et al., 2014). This is particularly important in the current educational 

landscape, where technology is pervasive and students are increasingly engaged with it (Matherson, 
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2014). However, there is a recognized gap in teachers' knowledge and practice with TPK, which can be 

addressed through sustained professional development (Matherson et al., 2014). The use of adaptive 

electronic learning environments can also play a role in developing teachers' expertise in TPK(Angeli 

& Veletsianos, 2010). This involves understanding the various technology tools and platforms available 

and how technology can be integrated into the curriculum to enhance conceptual understanding, 

facilitate collaboration, and promote student-centred learning. One of the concrete implications of TPK 

for educators is the need to continue learning and developing skills in using technology. This includes 

understanding how to use different software and hardware and how technology can be used to design 

engaging and meaningful learning experiences. Educators need to continually update their knowledge 

of the latest developments in educational technology and collaborate with their colleagues to share best 

practices in the use of technology in the classroom. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. TPK for educator (S. Zhang & Zhou, 2023) 

 

Additionally, educators need to understand how technology can be used to meet the needs of 

diverse students. With various technological tools and resources, educators can customize the learning 

experience to suit individual student needs. For example, for students with learning difficulties, 

technology can provide additional accessibility through voice captioning or live translation. On the 

other hand, for students who learn through practical experience, technology can be used to create 

simulations or interactive learning games. In addition to understanding how to use technology to 

enhance students' learning experiences, educators must also understand the ethical and social 

implications of technology use. In an era where information can be easily accessed via the internet and 

social media, educators must teach students the importance of critical thinking, evaluating information, 

and participating positively in the digital world. This involves providing knowledge about using 

technology wisely and guiding students to develop critical thinking skills and ethics in using 

technology. 

Additionally, educators need to understand how technology can facilitate collaboration and 

communication between students and between students and educators. In an increasingly connected 

educational environment, technology can enable students to work together on group projects, share 

ideas, and provide feedback to each other online. Research indicates that technology can significantly 

impact interactions between educators and students, both in traditional and virtual classrooms (Harper, 

2018). Electronic collaboration, facilitated by technology, can be a powerful tool for educators to work 

together on teaching and learning issues (Caskey, 2000). The use of new technologies, such as Google 

Docs and Prezi Meeting, can enhance student skills in communication, critical thinking, and 

collaboration (Clapp & Swenson, 2013). Furthermore, classroom conversation and dialogue, 

particularly in technology education, can greatly enhance learning (Fox-turnbull, 2010). This requires 

an understanding how to select and manage appropriate collaboration tools and effectively facilitate 

discussion and collaboration in a virtual environment. Apart from the practical implications of TPK for 

educators, there are also broader conceptual implications. Technology in education is not only about 

replacing traditional learning methods with digital tools but also about changing the way we 
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understand the learning process itself. With technology, learning is no longer limited to physical 

classrooms but can occur anywhere and anytime. This challenges traditional paradigms of what 

constitutes an effective learning environment and requires educators to rethink their role in supporting 

ongoing learning outside the classroom. 

Additionally, the use of technology in education also raises questions about equality of access. 

While technology can be a powerful tool for increasing educational accessibility for many students, 

there is also a risk that technology can strengthen the digital divide between students with adequate 

access to technology and those without. Therefore, educators must pay attention to how they use 

technology in the classroom to ensure that all students have equal opportunities to learn and develop. 

By developing TPK, educators can become better prepared and effective in facing educational demands 

increasingly driven by technology (Koehler et al., 2013a). The TPCK (Technological Pedagogical 

Content Knowledge) framework assists teacher professional development by integrating knowledge 

about technology, pedagogy, and content. With a holistic understanding of these three dimensions of 

knowledge, teachers can create better learning experiences that suit students' needs. Several important 

points related to the TPCK framework involve knowledge integration, understanding context, the 

ability to design learning, focusing on student learning experiences, technological developments, 

interdisciplinary collaboration, creative thinking, and innovative solutions. By internalizing the TPCK 

concept, teachers can be better prepared to face the challenges and opportunities of using technology 

as an integral part of the learning process. The TPCK framework, which encompasses knowledge 

integration, understanding context, the ability to design learning, focusing on student learning 

experiences, technological developments, interdisciplinary collaboration, creative thinking, and 

innovative solutions, is a crucial tool for teachers in integrating technology into the learning process 

(Guerra et al., 2018; Lavrysh, 2019; Niess, 2017). It is particularly important for science teachers, as it 

can help them develop innovative lessons (Guerra et al., 2018). The framework is dynamic and requires 

continued practice in integrating technologies (Niess, 2016).  When effectively implemented, the TPCK 

framework can bridge the gap between educational technology and the situational educational process, 

leading to improved student outcomes (Lavrysh, 2019).TPCK practice in learning involves the 

integrated use of knowledge about Technology (TK), Pedagogy (PK), and Content (CK). The 

application of TPCK is not a rigid formula but a dynamic approach that requires creativity, reflection, 

and the teacher's active involvement in the learning process. To integrate TPCK into learning, teachers 

must manifest several interrelated knowledge types. The following are the types of knowledge that 

teachers need to demonstrate.  

2.2. TPK (Technological Pedagogical Knowledge) in learning models  

Technology has become an integral part of the learning process in the modern era. In this context, 

understanding the concept of TPK (Technological Pedagogical Knowledge) is very important. TPK is 

one of the key elements in a learning model that combines technology, pedagogy, and subject 

knowledge to create an effective and meaningful learning environment for students. PK refers to 

teachers' understanding of how to use technology to support student learning in educational contexts. 

It involves the teacher's ability to select, use, and integrate various technological tools and resources 

relevant to specific learning objectives. In addition, TPK also includes an understanding of how 

technology can be used to facilitate active, collaborative, and interesting learning processes for students. 

The TPACK framework, which combines technology, pedagogy, and content knowledge, has been 

shown to be effective in various educational settings. Meileni et al. (2022) and Lavrysh (2019) both 

highlight the importance of this framework in enhancing student learning, with Meileni et al. (2012) 

specifically emphasizing the need for interactive digital learning. Dee-Chan (2020) further underscore 

the significance of TPACK in creating effective learning environments, particularly in medical 

education and initial teacher training.   

In an effective learning model, TPK works with two other elements: pedagogical knowledge (PK) 

and content knowledge (CK). PK refers to a teacher's understanding of learning principles and effective 
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teaching strategies. This includes understanding how to present learning materials, designing 

appropriate learning activities, and evaluating student understanding. Meanwhile, CK refers to the 

teacher's knowledge about the content or subject matter. When TPK, PK, and CK work together, they 

form what is known as TPACK (Technological Pedagogical Content Knowledge). TPACK describes the 

complex interactions between technology, pedagogy, and content in a learning context. The concept of 

Technological Pedagogical Content Knowledge (TPACK) is a critical framework for effective teaching 

with technology, as it involves the complex interaction of content, pedagogy, and technology (Koehler 

et al., 2013b). This interaction is essential for successful technology integration in teaching, and the 

development of TPACK by teachers is crucial in this process. TPACK can be visualized as a two-

dimensional space, with educators placing their teaching episodes within this space to determine the 

best approach (Farah et al., 2016). Teachers with a strong understanding of TPACK can design and 

implement meaningful and in-depth learning experiences for their students. One important aspect of 

TPK is the ability of teachers to select and evaluate appropriate technological tools and resources for 

use in their learning. This involves a deep understanding of the different types of technology available 

and the ability to assess the suitability of that technology for students' learning goals and needs. 

Teachers need to consider factors such as the accessibility, reliability, and relevance of technology in 

their learning context. 

Effective TPK, PK, and CK integration to form TPACK requires a holistic understanding of how 

technology can substantially support the learning process. Teachers with a strong understanding of 

TPACK can recognize the various technology tools and resources available and evaluate the 

advantages and disadvantages of each in their specific learning context. In selecting technology tools 

and resources, teachers need to consider their students' individual characteristics, learning styles, and 

specific learning needs. For example, in a classroom with students with special needs, teachers may 

need to select technology tools and resources that can be adapted or adapted to suit the needs of those 

students. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. TPACK by learning design (W. Zhang & Tang, 2021) 
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Apart from that, teachers must also pay attention to the availability of technological infrastructure 

in their schools. Even though there are various sophisticated technological tools and resources, not all 

schools have equal access to this technology. Therefore, teachers must be creative in utilizing available 

resources and finding solutions that suit their situation. Furthermore, teachers must consider several 

factors in evaluating technology's suitability for learning goals and student needs. First, they must 

ensure that the technology chosen supports specific learning objectives and can integrate course content 

well. For example, if the learning objective is to teach mathematical concepts, teachers must choose 

tools or applications that can facilitate understanding of these concepts through interaction and 

creativity. Second, teachers must consider the security and privacy aspects of using technology. This is 

especially important when engaging students in online activities or using platforms requiring 

registration and personal data collection. Teachers must ensure their technology is safe and complies 

with applicable privacy policies. In addition, teachers must also consider practical factors such as cost 

and technical support when selecting and evaluating technology. Some technologies may require 

expensive subscription or licensing fees, while others may require additional training or technical 

support to implement successfully. Therefore, teachers need to thoroughly consider all these factors 

before making decisions about the use of technology in their learning. 

By considering all of these considerations, teachers can select and evaluate technology tools and 

resources wisely, thereby supporting the achievement of learning goals and effectively meeting 

students' needs. In doing so, they can create meaningful and immersive learning experiences for their 

students, harnessing the potential of technology to improve the quality of education and prepare future 

generations to face the challenges of an increasingly connected and changing world.  

4. CONCLUSION  

The conclusion of this study highlights the importance of TPCK (Technological Pedagogical and 

Content Knowledge) competency for teachers. Teachers with high levels of TPCK are able to create 

more meaningful and in-depth learning experiences for students by effectively integrating technology 

into their teaching. The school context and professional culture also significantly influence the 

development of TPCK; teachers working in environments that support innovation and collaboration 

tend to have higher TPCK levels. Developing TPCK is an ongoing process that requires a long-term 

commitment from both teachers and educational institutions, with continuous training, teacher 

collaboration, and access to technological resources being key strategies. This study implies that the 

development of TPCK should be strengthened through a supportive and innovative school culture, 

with school leaders fostering an environment that encourages technological experimentation in 

teaching. 
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