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Abstract: The rapid integration of technology in education has necessitated a parallel evolution in
teachers’ professional capabilities, especially in technical skills. This analytical study examines efforts
made for the continuous professional development (CPD) in technical skills of teachers. Drawing on a
review of educational policies, programs, and initiatives, this study explores the evolution of CPD in
technical skills post-independence in India, the significance of technology skills for quality teaching,
recent programs and courses for professional development in technology skills, and recommendations
from the top five countries. The analysis highlights the importance of CPD in enhancing teaching
effectiveness and student outcomes, as well as the challenges and successes in implementation. The
study concludes with implications for policy and practice, emphasizing the need for a holistic approach to
CPD that addresses infrastructure, resources, and teacher support, and suggests areas for future
research to further enhance CPD in technical skills of teachers.
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Introduction

Teachers are central to the educational process, significantly influencing student achievement
and long-term success. To support and improve instructional quality, Continuous Professional
Development (CPD) has become an essential element.! CPD involves a sustained process through
which Teachers enhance and refresh their knowledge, skills, and teaching practices by engaging in
diverse professional learning opportunities.? The increasing integration of Information and
Communication Technology (ICT) in education has made it essential for teachers to consistently enhance
their technical skills. Continuous Professional Development (CPD) plays a vital role in ensuring that
Teachers stay proficient in using modern technologies. This paper seeks to examine the initiatives and
strategies implemented to improve teachers’ technical capabilities through ongoing professional
development programs.

" Copyright © 2025 by Author's and Licensed by MGM Publishing House. This is an open access article distributed under the Creative Commons
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o Background of the Study

The field of education is undergoing constant change, driven by technological innovations,
shifting pedagogical approaches, and new insights from research on effective teaching strategies. To
adapt to these developments and continually enhance their teaching effectiveness, Teachers must
engage in Continuous Professional Development (CPD).2 CPD encompasses a variety of professional
learning activities, including training programs, workshops, seminars, conferences, online courses, and
collaborative learning with peers.# Furthermore, action research plays an important role in CPD, offering
teachers the opportunity to critically examine and improve their own instructional practices.

. Research Question

=  Why technological skill essential for ensuring quality and effective teaching in the modern
educational environment?

= What recommendation for continuous professional development (CPD) programs in
technical skills have been proposed by top five internationally recognized countries in
education?

o Significance of Continuous Professional Development for Teachers

The significance of CPD for teachers cannot be overstated. Research has shown that effective
CPD can lead to improved student outcomes, including higher academic achievement and increased
engagement.® Additionally, CPD can enhance teacher motivation, job satisfaction, and retention.
Moreover, CPD enables teachers to adapt to changing educational environments and cater to the diverse
needs of students.

Research Objectives

. To study different recommendations given by the various educational commissions and policies
post-independence in India.

. To study the necessity of technology skills for quality and effective teaching.

. To study the latest programs that were designed for continuous professional development in

technology skills of teachers.

. To study continuous professional development program recommendations given by the top five
best countries on the international forum.
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Review Literature

Over the years, the understanding of Continuous Professional Development (CPD) has grown
far beyond the old model of occasional workshops or one-off training sessions. Today, CPD is seen as a
dynamic, ongoing process. At its heart, CPD refers to the intentional and continuous efforts teachers
make to expand their knowledge, sharpen their skills, and nurture the personal qualities needed to carry
out their professional responsibilities throughout their careers (Lindqvist et al., 2024). This perspective
moves away from isolated training events and focuses instead on sustained and structured professional
growth.

. Richit et al., (2021). Modern frameworks for CPD recognize that developing as a teacher
involves several key elements, not just acquiring basic knowledge for teaching, but also growing
professionally over time, engaging in meaningful learning experiences, and most importantly,
adapting and evolving classroom practices. In this broader view, professional development
becomes a deliberate effort to bring about real change in how teachers teach, how they think,
and how their students learn.

. Gast et al. (2017), Lindqvist et al. (2024). One of the most significant shifts in recent years has
been the move towards collaborative and community-based models of CPD. Rather than
working in isolation, teachers are increasingly learning through team-based conversations,
shared experiences, and joint problem-solving. This kind of professional growth happens
naturally in communities of practice, where everyday collaboration is supported by both social
interaction and digital tools.

. Saud et al., 2024. Alongside collaboration, self-directed learning has become a central piece of
today’s CPD puzzle. Teachers are no longer seen as passive recipients of knowledge—they are
active agents in their own learning, driven by motivation, curiosity, and a desire to. This
approach allows educators to reflect deeply, identify their own areas of need, and steer their
development in ways that are most meaningful and relevant to their personal and professional
context.

o Stein et al., (1999), Germanos et al. (2024). CPD models also acknowledge that professional
development isn’'t just about learning new content or instructional strategies. It's about
cultivating a mindset of reflection and continuous inquiry. Teachers are encouraged to go
beyond surface-level improvements and engage in critical thinking about their beliefs,
assumptions, and teaching habits. This idea of the "reflective practitioner" has become a
cornerstone of effective CPD, helping educators grow not just in what they know, but in how
they think and act as professionals.

o Smagulova et al. (2021). The emergence of digital competence as a core professional
requirement has fundamentally transformed approaches to teacher professional development.
Digital competence is defined as teachers' proficiency in applying ICT in professional practice
with awareness of their implications for learning strategies This conceptualization extends
beyond simple technical skills to encompass a comprehensive understanding of how digital
technologies can enhance pedagogical effectiveness. Research reveals that the provision of
teachers' pedagogical and technical support to apply digital technologies effectively becomes a
decisive factor in developing teachers' digital competences.

o Amir & Kaur, (2023). A critical finding across multiple studies is that training focused solely on
ICT tools usage is insufficient for effective integration Most teachers lack the pedagogical skill to
use ICT in the teaching-learning process because they have not received enough opportunities
for comprehensive training, leading to reluctance in adopting new technologies.

. Mohseni et al. (2024). Recent research suggests that teachers' professional development
should encompass digital/technical and pedagogical skills in addition to content knowledge in
their discipline This aligns with findings that effective professional development must address
the scarcity of pedagogical understanding that contributes to challenges teachers face in
updating their curriculum with technology.
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Research Methodology
Research Design

This analytical review paper implies a descriptive study method, synthesizing findings from
empirical studies, policy reports, and theoretical work related to the continuous professional development
(CPD) technical skills development for teachers

Data Collection

. Sources: Peer-reviewed journals, educational databases (ERIC, PubMed, Google Scholar),
conference proceedings, and institutional reports.
. Inclusion Criteria: Studies focused on continuous professional development (CPD) programs

of teachers for their technical skills.
Research Findings
Historical Overview of Educational Commissions and Policies in India
. Evolution of Educational Policies Post-Independence
Since attaining independence in 1947, India has introduced numerous transformative reforms in
its education system. One of the earliest and most influential efforts was the establishment of the

University Education Commission in 1948, commonly referred to as the Radhakrishnan Commission,
which played a foundational role in shaping higher education in the country. 4

Later, the National Education Commission of 1964, widely known as the Kothari Commission,
emphasized the necessity of universal elementary education and promoted a comprehensive educational
framework centered on the all-round development of individuals. "4

During the 1980s and 1990s, several key policy measures were launched, including the National
Policy on Education in 1986 and the Programme of Action in 1992, both of which were designed to
improve access to education while ensuring quality and equity across the system. 1516

. Impact on Teacher Training and Professional Development

These educational policies had a significant impact on teacher training and professional
development in India. For instance, the National Policy on Education (1986) emphasized the need for
continuous professional development of teachers and the establishment of State Councils of Educational
Research and Training (SCERTs) and DIETs (District Institute of Education and Training) to oversee
teacher training programs.

In a similar vein, the Programme of Action (1992) emphasized the significance of in-service
teacher training and the incorporation of innovative instructional techniques. 7 These measures were
designed to strengthen teaching effectiveness and positively influence student learning outcomes.

Recommendations for Continuous Professional Development in Technical Skills
) Analysis of Recommendations from Various Educational Commissions and Policies

Various educational commissions and policies in India have recognized the need for Continuous
Professional Development (CPD) to strengthen teachers’ technical competencies. The Kothari
Commission (1964) advocated for the inclusion of hands-on training and vocational education within
teacher preparation programs, aiming to align teaching skills with the demands of a modern, technology-
driven workforce. The National Policy on Education (1986) further underscored the importance of
ongoing in-service training to help Teachers continually upgrade their technical knowledge and stay
current with advancements in their subject areas (Government of India, 1986). Likewise, the Rashtriya
Madhyamik Shiksha Abhiyan (RMSA) focused on enhancing the quality of secondary education by
offering technical training opportunities to teachers. 7 The NEP 2020 places strong emphasis on CPD as
a key strategy for improving the quality of education and ensuring that teachers remain motivated, skilled,
and future-ready.

. Implementation Challenges and Successes

Although various policies have recommended Continuous Professional Development (CPD) in
technical skills, the actual execution of such programs has encountered numerous obstacles. A
significant barrier is the inadequate infrastructure and limited resources in many educational institutions,
which hampers the delivery of effective technical training. Numerous schools across India still lack the
necessary technological tools and modern equipment essential for hands-on learning.'®
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Another major concern is the shortage of experienced trainers and domain experts capable of
delivering high-quality technical instruction. This shortage has created a disconnect between the skills
imparted during training and the practical competencies required in classroom implementation.

Nevertheless, there have been notable advancements in this area. For instance, the introduction
of the Rashtriya Madhyamik Shiksha Abhiyan (RMSA) has resulted in a growing number of teachers
receiving technical training (Government of India, n.d.). In addition, initiatives like the National Skill
Development Corporation (NSDC) have made significant contributions by enhancing teachers’ technical
capabilities through structured training programs. '°

Necessity of Technology Skills for Quality Teaching
) Importance of Technology Skills in the Modern Classroom

In the current digital era, technology has become an integral part of improving both teaching
methods and student learning experiences. Teachers who are proficient in using technological tools are
more capable of engaging learners, encouraging interactive participation, and fostering a more
stimulating and responsive classroom atmosphere. 2° Beyond content delivery, technological competence
enables teachers to promote essential skills such as critical thinking, collaboration, and creativity among
students. 2!

Furthermore, the integration of technology in education allows for the creation of individualized
learning experiences and ensures access to a wide variety of digital instructional content.'® Teachers
who are proficient in technological tools can modify their teaching approaches to suit students' varied
learning preferences and abilities, thus fostering a more inclusive and supportive classroom
environment.23

o Studies Highlighting the Impact of Technology on Teaching Effectiveness

Numerous studies have demonstrated the positive impact of technology on teaching
effectiveness. For example, a study by Hew and Brush 2* found that teachers who effectively integrate
technology into their instruction enhance student engagement and improve learning outcomes. Similarly,
a meta-analysis conducted by Tamim et al. % concluded that technology integration positively influences
student achievement across various subjects and grade levels.

Technology significantly contributes to enhancing teacher efficiency by reducing the burden of
administrative tasks and offering instant access to student performance data for evaluation and feedback.
26 Teachers who are adept using technological tools can effectively track academic progress, identify
learning gaps, and modify their instructional methods to meet the diverse needs of learners. The
incorporation of ICT has the potential to not only inspire but also motivate students in their learning
pursuits.

Latest Programs for Professional Development in Technology Skills
) Overview of Recent Initiatives in India

In recent times, India has seen a notable increase in efforts to strengthen teachers'
technological capabilities. The National Council of Educational Research and Training (NCERT) has
introduced various online training programs aimed at helping Teachers incorporate technology into their
teaching practices. 2 These programs encompass subjects such as digital literacy, the use of
educational applications, and strategies for effective online instruction.

The Government of India's Ministry of Education has introduced the National Initiative for School
Heads’ and Teachers’ Holistic Advancement (NISHTHA) to support Teachers’ professional growth. A key
feature of this initiative is its focus on training teachers to effectively integrate Information and
Communication Technology (ICT) into classroom instruction. By equipping Teachers with digital teaching
strategies, the program aims to improve both instructional quality and student learning experiences.

Research indicates that the inclusion of ICT in education positively influences the teaching-
learning process. There is also a recognized link between a teacher's ability to use technology and their
combined understanding of pedagogy, content, and digital tools—commonly referred to as TPACK
(Technological Pedagogical and Content Knowledge). Supporting this, a study conducted by Abbasi and
colleagues revealed that many teachers are receptive to using digital tools in their lesson planning and
that a teacher’s level of technological competence is closely related to how frequently and effectively they
incorporate technology into their teaching methods.
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o Case Studies of Successful Programs

Under NITI Aayog’s Atal Innovation mission and run by Learning Link foundation, Atal Tinkering
Lab teachers were trained. The goal is to enable project-based learning focused on sustainability,
innovation and critical thinking. The program, running since 2023, continues to guide teachers in
mentoring students-led initiatives recognized at district and state level.

Continuous Professional Development Program Recommendations from Top Five Countries
o Comparison of Programs from Leading Countries

Several nations are widely acknowledged for implementing effective and forward-thinking
continuous professional development (CPD) programs for Teachers. A comparative overview of the top
five countries showcases notable commonalities as well as unique approaches:

= Finland: Finnish CPD emphasizes peer collaboration, reflective teaching, and research-
informed practices. Teachers have considerable freedom to shape their own professional
learning journeys, which are guided by the national curriculum framework.

= Singapore: In Singapore, lifelong learning is a core principle of teacher development. The
system prioritizes structured mentoring and coaching, ensuring that professional growth
remains aligned with evolving national educational goals. Programs are routinely reviewed
to maintain their relevance.

= Canada: Canada follows a decentralized model, where individual provinces and territories
oversee teacher development initiatives. These programs often emphasize equity, cultural
diversity, and Indigenous knowledge, reflecting the country's commitment to inclusion within
a multicultural context.

= Australia: Australian CPD frameworks prioritize technological advancement and
innovation. Teachers are encouraged to develop digital competencies and often collaborate
with professional learning communities and industry stakeholders to stay current with
educational trends.

= United States: In the U.S., professional development structures differ by state and district,
but there is a growing focus on tailoring learning to individual teacher needs. Competency-
based models and leadership development are gaining traction, with programs increasingly
designed to encourage instructional creativity and innovation.
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. Lessons for India's Education System

India can adopt valuable insights from the professional development initiatives implemented in
other countries. First, it is important to cultivate a mindset of lifelong learning and self-reflection among
Teachers. Second, professional development efforts must be closely aligned with national educational
goals and undergo regular evaluation to maintain their relevance and impact. Third, embracing innovation
and integrating technology into training programs is essential to equip teachers for the evolving demands
of contemporary classrooms. Lastly, CPD initiatives should emphasize inclusivity, respect for diversity,
and cultural sensitivity to effectively address the varied needs of students from different backgrounds.

Conclusion
. Overview of Main Findings

The analysis of continuous professional development (CPD) initiatives for Teachers uncovers
several important themes. First, CPD is a foundational component in elevating teaching standards and
boosting student learning outcomes. Effective CPD models often emphasize professional collaboration,
reflective teaching methods, and innovative practices. The growing role of digital technology in CPD has
enabled customized training experiences and modernized teaching methodologies. Moreover, aligning
CPD programs with national education goals and conducting regular assessments are crucial to
maintaining their impact and relevance.

) Implications for Educational Policy and Practice in India

The findings offer several actionable insights for shaping policy and guiding implementation in
the Indian education system. Primarily, it is essential to treat CPD as a strategic priority and allocate
adequate funding and support systems for its integration. Professional development efforts must be
responsive to the varying needs of teachers from different backgrounds, disciplines, and regions.
Embracing technology as a tool within CPD programs can enhance teacher effectiveness and learner
engagement. Lastly, creating systems for continuous review and feedback will help ensure that CPD
programs achieve meaningful and measurable outcomes.

° Recommendations for Future Research

There are multiple directions in which future research on CPD could be expanded. One key area
involves investigating the direct impact of teacher professional development on student academic
performance, especially within Indian schools. Another valuable focus could be the exploration of
alternative CPD formats, such as digital learning environments, game-based modules, and peer-
mentoring models. Comparative studies across global education systems can also provide insights into
diverse CPD practices. Furthermore, long-term studies are needed to understand how sustained
professional development influences teacher satisfaction, instructional quality, and workforce retention.

. Conclusion

Continuous learning opportunities for teachers are crucial for advancing instructional quality and
boosting student achievement. Through the implementation of thoughtfully designed, tech-supported, and
context-appropriate professional development programs that align with national education strategies,
India can equip its teachers to navigate the evolving demands of modern education and promote an
inclusive, engaging classroom environment.
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