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The rapidly growing influence of digital technologies has redefined educational practices across the globe, particularly within
teacher education programs. Teacher educators play a significant role in shaping the pedagogical approaches of prospective
teachers, and the integration of digital tools has become the key to this responsibility. Digital tools such as learning management
systems, virtual classrooms, university management systems, and collaborative platforms are increasingly used to enhance the
effectiveness of teaching-learning processes. These advanced technologies have resulted in a shift from traditional teacher-
cantered instruction to more interactive and learner-cantered pedagogies. Research studies show that digital competence is
closely linked to pedagogical effectiveness, as educators who effectively integrate technology tend to adopt innovative teaching
strategies that enhance learning outcomes (Behera & Behera, 2026). Moreover, the rapid digitalization in the field of education
has created new expectations for teacher educators to develop and integrate effective digital pedagogies. In spite of these
advancements, the integration of digital tools remains uneven. A lot of teacher educators struggle to use digital tools for
pedagogical purposes that often limits their use to administrative or content delivery functions (Amhag et al., 2019). This focuses
on the need to identify how digital tools actually shape pedagogical practices rather than merely being adopted as technological
add-ons.

Digital pedagogy refers to the purposeful integration of technology into teaching-learning process that helps to enhance learning
experiences. It encompasses not only the use of digital tools but also the transformation of instructional approaches as well as
the learning environments. According to Rawat et al. (2024), digital pedagogy emphasizes on meaningful engagement, real-
world application, and learner-centered strategies through technological support. Véitdjd and Ruokamo (2021) identified that
digital pedagogy promotes socio-constructivist approaches, where learners actively participate in the construction of knowledge
through collaboration and digital interaction. Behera and Behera (2026) found a significant positive relationship between digital
competence and pedagogical practices. It indicates that educators with higher digital skills are more likely to adopt innovative
teaching methods. Similarly, Gupta (2019) demonstrated that training in e-learning tools significantly improves instructional
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effectiveness and technological proficiency of the teacher educators. Amhag et al. (2019) in their study reported that teacher
educators often lack pedagogical understanding of digital tools that leads to superficial usage of the same. Mahyoub (2025)
further emphasized that educators recognize the potential of digital tools but there are some certain barriers such as limited
training, poor infrastructure, and lack of institutional support that hinder the effective implementation of the same. In the Indian
context, Kaur et al. (2026) highlighted that adoption of digital pedagogy is influenced by institutional factors, access to resources,
as well as beliefs and attitudes of teachers. So, findings of all these indicate that digital transformation in teacher education is a
complex process with multiple variables.

—_

What are the influences of digital tools in pedagogical practices in teacher education?
2.  What are the key benefits of technology integration (digital tools) in teacher education?
3.  What are the challenges in using digital tools effectively in teacher education?

To examine the role of digital tools in the pedagogical practices in teacher education.
To analyse the benefits of technology integration (digital tools) in teacher education.
3. To identify challenges and barriers in the implementation of digital tool effective in teacher education.

N —

This present study follows a qualitative research approach. Secondary sources such as research
articles on digital pedagogy and teacher education were reviewed systematically. Sources were selected based on their relevance
and credibility.

Digital tools have transformed pedagogical practices from traditional to interactive approaches i.e. from teacher-cantered
instruction to learner-cantered and interactive approaches. Technologies such as learning management systems (LMS), university
management systems (UMS), multimedia applications, virtual classrooms, artificial intelligence, and collaborative platforms
have significant influence on the teaching learning process. According to Koehler and Mishra (2009), effective integration of
technology is depended on the interaction between technological knowledge (TK), pedagogical knowledge (PK), and content
knowledge (CK) i.e. TPACK framework. This framework highlights that digital tools are not just supplementary resources but
also a very essential component in modern day teaching learning practices. Additionally, digital tools help in the active and
collaborative learning among the learners. Platforms such as Google Classroom, Moodle, Zoom, and Microsoft Teams encourage
student participation through communication, discussion and group-based learning activities. Research study by Means et al.
(2013) found that technology oriented learning environments improve not only the engagement but also the academic
achievement of the learners as compared to conventional classroom methods. Digital simulations, videos and interactive
presentations also help learners to understand complex concepts more effectively by catering to diverse learning styles (Mayer,
2014).

Digital tools further support personalized learning by enabling teachers to adapt instructional content according to individual
learning needs and pace of the learners. Adaptive learning technologies and online assessment systems provide immediate
feedback to the learners that help them to monitor their progress independently (Trust & Whalen, 2020). In addition, digital
pedagogy promotes essential competencies for the twenty-first century such as critical thinking, creativity, and problem-solving
skills (Voogt et al., 2013). The COVID-19 pandemic showed the importance of digital technologies in ensuring continuity of
education through remote learning systems. Dhawan (2020) observed that online learning platforms became very important in
maintaining educational activities during school closures worldwide that demonstrated the growing dependence on digital
pedagogy in both formal and informal learning environments. Therefore, digital tools have become fundamental in shaping
teaching strategies, classroom interaction, educational delivery systems and needs of the learners.

The integration of digital tools in teacher education has various academic and professional benefits. One of the most significant
advantages is the development of digital competence of pre-service and in-service teacher educators. Modern educators are
supposed to possess technological literacy along with the ability to integrate digital resources effectively in the classroom
teaching. Tondeur et al. (2016) argued that teacher education programs improve confidence, preparedness and instructional
effectiveness of teachers that have the integration of technology in the teaching learning process. Also, digital tools give
additional opportunity in the professional development of educators. Teachers can continuously update their pedagogical and
technological knowledge through different webinars, online courses, virtual conferences, professional learning communities and
other related activities. Redecker (2017) emphasized that digital competence helps the teachers to innovate different teaching
methods. It enables their lifelong professional learning.

Another important benefit is that it improves accessibility and inclusivity in the field of education. Assistive technologies such
as screen readers, speech recognition software, subtitles translation tools etc. help learners with disabilities and diverse
educational needs. UNESCO (2021) highlighted that by increasing access to quality learning resources digital technologies

Page | 70




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

reduce educational inequalities irrespective of geographical barriers. Online learning platforms also allow flexible learning
schedules. It helps the students who may face physical, social, or economic barriers to attend traditional classes. Additionally,
digital tools improve the mechanisms of assessment and feedback in teacher education. Online quizzes, e-portfolios, and
automated grading systems provide immediate feedback. It helps both teachers and learners to monitor learning progress
effectively (Garrison & Vaughan, 2007). Data analytics tools also help educators to identify student performance trends so that
they can adapt instructional strategies accordingly.

Despite the significant benefits of digital technologies, several challenges hamper their effective implementation in the teacher
learning process. One of the primary barriers is the inadequate technological infrastructure. Many educational institutions,
especially in developing countries and rural regions, there is lack in proper internet connectivity, digital devices and technical
support systems. The digital divide continues to give birth inequalities in terms of technology-oriented learning opportunities
(UNESCO, 2021). Another important challenge is the lack of training among the teachers. While educational institutions are
adopting digital technologies, many educators still struggle as they have limited technical skills and insufficient pedagogical
understanding of technology integration. Ertmer and Ottenbreit-Leftwich (2014) noted that beliefs, attitudes and confidence of
the teachers affect their willingness to adopt digital tools in classrooms significantly. Resistance to change and fear of technology
of the teachers often create a barrier in the effective utilization of technology integration. Financial constraints also is one of the
major difficulties in technology integration. The implementation of digital infrastructure requires lot of investment in hardware,
software, internet services, and professional development programs for teachers. Educational institutions with limited funding
are struggling to sustain technology integration initiatives over a long period of time (Selwyn, 2021). In many cases, outdated
equipment and lack of maintenance reduce the effectiveness of digital teaching learning process.

Cybersecurity and ethical concerns are also the critical challenges in digital education. Over reliance on online platforms causes
risks such as data breaches, cyberbullying, plagiarism, and unauthorized access to personal information among the teachers and
the learners. According to Livingstone and Third (2017), educational institutions must have some certain policies to ensure
responsible use of technology. Furthermore, excessive screen time and over dependence on digital devices may affect the
concentration, social interaction, and mental well-being of the learners negatively. Another significant challenge is the lack of
proper digital literacy among learners and teachers. Some learners have advanced technological skills, while others struggle to
access digital platforms effectively. This imbalance is affecting the academic performance of the learners in technology-based
learning environments. Therefore, institutions must provide continuous technical support with digital literacy training to both
educators and learners.

This study reveals that digital tools has given a new shape to pedagogical practices in teacher education that now focusses on
learner-cantered, interactive, personalized learning, as evidenced by the TPACK framework. Key benefits of technology
integration include digital competence, accessibility, and professional development though different challenges such as
infrastructure deficits, inadequate training, and cybersecurity risks. Addressing these barriers is very crucial for maximizing the
effectiveness of digital pedagogy. Future research should explore longitudinal impacts along with context-specific interventions
to ensure effective integration of technology (Behera & Behera, 2026; UNESCO, 2021).
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