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Abstract: This review paper analyses the current status of techno-pedagogical skills in teacher 

education using 50 studies published between 2006 and 2024. The study shows how Technological 

Pedagogical Content Knowledge (TPACK) framework is being applied in diverse education contexts. 

The review attracts attention to integrating technology, and pedagogy, and content knowledge of 

teacher education programs. The second part also explores the challenges and opportunity of 

developing these skills with pre-service and in-service teachers. The findings indicate that while 

techno-pedagogical skills are increasingly recognized as important for teaching and learning, 

adequate implementation and proficiency remain incomplete in various settings of educational 

intervention. Future research directions and suggestions for improving techno-pedagogical 

competencies in teacher education are provided. 

Keywords: Techno-Pedagogy; 21st Century Skills; Modern Classrooms; educational technology; 

Teaching Strategies 

 

1. Introduction 

The technological advancement in education is fast and it has already got involved in teaching 

and learning. This growing demand for teachers who bring technological knowledge together with 

pedagogical and content expertise creates a dilemma among school district administrators and 

policymakers faced with choosing among several alternatives. The concept of Technological 

Pedagogical Content Knowledge (TPACK) first introduced by Mishra and Koehler in 2006 

encapsulates this integration of skills. 

As educators worldwide had to adapt emergency remote teaching due to the COVID-19 

pandemic, further acceleration of the need for techno pedagogical skills came about. It revealed both 

the possibilities of technology enhanced learning and the teachers’ lack of ready preparedness to 

make effective use of these tools. 

Within the realm of teacher education research, this review article is designed to synthesize 

existing work on the skills that make teachers techno pedagogically skilled, with a focus on the 

design, assessment, and the effects that such skills have on teaching practices and student outcomes. 

In this paper, we review studies taken from different countries and levels of education in an attempt 

to give a global overview of the area and prospects for future research and development. 

2. Objectives 

The main objectives of this review are: 

1. It is intended to analyse the current state of techno-pedagogical skills of pre service and in 

service teachers. 

2. In order to study the determinants of techno-pedagogical competencies evolution. 

3. Teaching techno-pedagogical skills of the teachers' and students' academic achievement. 
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4. The study was designed to determine how the integration of techno-pedagogical skills into 

teacher education programs can be done in an effective way. 

5. We aim to understand the effect of the COVID-19 pandemic on the creation and use of techno-

pedagogical skills. 

3. Methodology 

This review employed a systematic literature review approach. The following steps were taken: 

1. Literature Search: Academic databases included Google Scholar, ERIC and Science Direct, from 

which relevant studies were identified. The keywords used were ‘techno-pedagogical skills’, 

TPACK, teacher education, technology integration in education.’ 

2. Inclusion Criteria: The studies included (range) between 2006 and 2024. English only peer 

reviewed articles, conference paper, and book chapters were included. 

3. Data Extraction: Each of these studies extracted the research objectives, methodologies, findings, 

and conclusions in key information. 

4. Analysis: To obtain recurring themes and patterns across the studies, thematic analysis was 

performed. 

5. Synthesis: The results were synthesized for the review objectives and towards the end presented 

a comprehensive look into the field. 

4. Interpretation of Findings 

4.1. Current State of Techno-Pedagogical Skills 

Progress and discrepancy are found in a mixed techno pedagogical skills landscape with 

teachers in the review. Professional development has made the call to integrate technology more 

apparent; while an abundance of digital tools provide new advents in how to do it. These skills are 

now being used by many educators across the world, to engage and learn students better. 

Yet, considerable variation continues between applications. Although tech resources come with 

different levels of reach to drives of autonomy in teaching and learning, there are wide variations in 

the levels of facilities access that are available to schools. Furthermore, teachers' willingness to adopt 

new methods are based to some extent on cultural attitudes towards technology. Administrative 

support, teacher experience, and ongoing training are also all important in regard to how much 

effectiveness techno pedagogical integration has. While there is a positive trend towards greater 

awareness, the reality is that these disparities must be eliminated so that the vast promise of 

technology in education can be realized. 

4.1.1. Pre-Service Teachers 

Pre-service teachers (e.g., Özdemir 2016; Yorulmaz et al. 2017) studies reporting are moderately 

to highly self-perceived TPACK competencies. Yet, there is no guarantee that the conclusions of these 

self-assessments would be reflected in how they would perform in real classroom settings. 

4.1.2. In-Service Teachers 

Research on in service teachers (e.g. Tosuntaş et al., 2021; Fekete, 2022) shows a broader 

proficiency level. Fekete's (2022) study of Hungarian K12 teachers provides a useful categorization: 

This distribution implies that despite the high level of techno pedagogical skills acquired by 

many teachers, a large number of teachers lack basic assistance. 

4.2. Factors Influencing Techno-Pedagogical Skills 

Several factors emerge as influential in the development of techno-pedagogical skills: 
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1. Teacher Education Programs: TPACK development (Gure, 2016; Whyte, 2014) are contingent 

upon the structure and the content of pre service teacher education. 

2. Professional Development: Keeping and improving techno pedagogical skills require on-going 

training and support of in service teachers (Grenon et al., 2019). 

3. Access to Technology: The availability and the access to technological resources in schools are 

crucial for teachers to develop and practice the technological skills, the techno-pedagogical skills 

(Beri & Sharma, 2019). 

4. School Support: Positive relationship has been found with administrative support and a school 

culture supporting technology integration to teachers' techno pedagogical competencies (Özgür, 

2020). 

5. Personal Factors: Higher levels of techno pedagogical skill are more correlated with individual 

characteristics like cognitive flexibility (Öztürk et al., 2020) and who has a tendency to learn on 

a lifelong basis (Şentürk, 2019). 

4.3. Impact on Student Achievement 

Although a number of studies, such as Guru and Beura (2019), demonstrate the salutary effect 

of teachers’ techno pedagogical skills on student achievement, the results are ambiguous. This 

discrepant findings around the effectiveness of TPACK (Technological Pedagogical Content 

Knowledge) competence arises from inconsistent study design, sample sizes, and educational 

context. 

However, more in depth research combining various subject area and levels of education is 

needed to establish a clear causal relationship between TPACK competencies and student outcomes. 

However, much of what is currently studied is limited to specific contexts, which means that 

conclusions regarding those settings are usually not readily generalized. To help us build a robust 

understanding of how technical pedagogical knowledge and skills influence learning, future research 

should engage in rigorous work, utilizing longitudinal research and controlled experiments. Finally, 

such investigations will offer more in depth explanations of how TPACK competencies affect student 

performance, which can guide the development of effective teacher training and curriculum in 

different educational settings. 

4.4. Integration Strategies in Teacher Education 

Effective strategies for developing techno-pedagogical skills in teacher education programs 

include: 

1. Hands-on Experience: A way for pre-service teachers to practice with technology in authentic 

teaching situations (Beaudin & Hadden, 2006). 

2. Collaborative Learning: Group projects, social media: Encouraging peer collaboration and 

knowledge sharing (Whyte, 2014). 

3. Reflective Practice: Critical reflection on technology use in teaching: promoting (Mishra & 

Koehler, 2006). 

4. Integrated Approach: A choice for embedding technology across all aspects of teacher education 

over the approach of treating it as a separate subject (Gure, 2016). 

4.5. Impact of COVID-19 

Educators have gained a much needed familiarity with techno-pedagogical skills in response to 

the pandemic that has significantly accelerated the adoption of educational technology. During this 

time, studies like Fekete (2022) and Soto et al. (2024) show that those teachers who implemented 

technology most effectively were also more successful at improving student engagement and 

learning outcomes. It is found that as one’s techno-pedagogical competences are stronger, he/she is 

better at moving in online and hybrid learning environment, facilitating smoother transition and 

more interactive experience. Also, these required skills have become more and more required in 
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continuing professional development as educators continue to seek to improve their teaching 

practices in a digitally transformed school landscape. 

1. Awareness by Educators about importance of techno pedagogical skills. 

2. Adoption of new technologies and teaching methods. 

3. Gaps widening between teacher’s techno-pedagogical competencies. 

4. Growing recognition of the demand for systematic support and training on this issue. 

5. Recommendations 

Based on the reviewed literature, the following recommendations are proposed: 

1. Revise Teacher Education Curricula: More concretely, integrate TPACK framework will be 

integrated more comprehensively in to pre service teacher education programs. 

2. Enhance Professional Development: Overflow in-service teachers with techno-pedagogical 

skills on a continuing, targeted basis. 

3. Promote Collaborative Learning: Support for peer to peer and knowledge sharing among 

teachers. 

4. Invest in Infrastructure: Make sure that adequate access to technological resources in schools. 

5. Develop Assessment Tools: Develop and validate instruments to accurate measure techno-

pedagogical skills. 

6. Foster Supportive School Environments: School leadership must foster, and if necessary, 

support technology integration. 

7. Conduct Longitudinal Studies: Find out whether the long term effects of techno pedagogical 

skills on teaching practices and student outcomes. 

6. Results and Conclusion 

Within this review we bring into focus the increasing value of techno-pedagogical skills in 

teacher education and practice. As a framework for conceptualizing and developing the expertise for 

these skills, the TPACK framework has emerged. Nevertheless, there are large variations in levels of 

techno-pedagogical competencies among teachers, which are conditioned by factors like education, 

education, access to resources and personal characteristics. 

These skills are needed far more quickly as a result of the COVID-19 pandemic and we found 

mismatches in the current preparation and support systems for teachers. Further advancement 

requires a more systematic and coordinated exposure towards developing techno pedagogical skills 

in in service teacher education and further professional development of in service teachers. 

Future research should focus on: 

1. Better robust measures of techno pedagogical skills. 

2. Exploring the effects of these skills on long term outcomes of students. 

3. Looking at models that would enable technology integration across various subject areas and 

educational level. 

4. An exploration of the role of emerging technologies (i.e. AI, VR) in developing the future techno-

pedagogical competencies. 

Finally, teachers’ ability to develop strong techno-pedagogical skills to adapt to inevitable 

educational environments under technological evolution is essential for achieving 21st century 

education. 
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