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Abstract

The growing significance of digital teacher education has become central to global
education reform, driven by the international commitment to inclusive and equitable
quality education articulated in Sustainable Development Goal 4 (SDG 4). As
digital technologies increasingly shape teaching and learning processes, teachers
play a decisive role in determining whether digitalisation expands access to learning
or reproduces existing educational inequalities. Drawing on empirical research and
Springer-based scholarship, this chapter examines how digital teacher education
can contribute to inclusive and equitable educational transformation. It explores key
theoretical perspectives on equity and inclusion, teachers’ digital competence and
professional development, inclusive pedagogical frameworks, technology as a
mediator of learner diversity, contextual challenges, and policy implications. The
chapter argues that inclusive digital transformation extends beyond access to
technology and depends on sustained, equity-oriented teacher education supported
by coherent institutional and policy frameworks.
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Introduction

teacher preparation (Coker & Mercieca, 2023).

Digital teacher education has emerged as a critical
priority within global education reform, closely
aligned with the international commitment to
inclusive and equitable quality education under
Sustainable Development Goal 4 (SDG 4). As digital
technologies become deeply embedded in education
systems, teachers are central in determining whether
digitalisation enhances learning opportunities or
reinforces existing inequalities (Zajda, 2023).

The rapid expansion of online, blended, and
technology-supported learning environments
highlights both the transformative potential of digital
education and the risks associated with inadequate

Research consistently demonstrates that teachers’
digital competencies, pedagogical expertise, and
access to continuous professional development
significantly influence learner engagement and
academic outcomes in digital contexts (Mara et al.,
2024). Conversely, insufficient preparation can
intensify inequalities related to socioeconomic status,
disability, language background, and geographical
location (Muslimin & Indrawati, 2024).

Drawing on empirical evidence and Springer-
based scholarship, this chapter analyses how digital
teacher education can support inclusive and equitable
educational transformation. It examines theoretical
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foundations, teacher professional development,
pedagogical frameworks, technological affordances,
contextual challenges, and policy considerations
shaping inclusive digital education.

Theoretical Background: Inclusion, Equity, and
Digital Education

Educational equity is grounded in principles of social
justice that emphasise fair access, meaningful
participation, and recognition of learner diversity. In
comparative and global education research, inclusion
extends beyond physical or digital access to
schooling and encompasses responsiveness to
diverse learner identities, abilities, and socio-cultural
contexts (Zajda, 2024).

Digital education presents both opportunities
and risks for equity. While technology can broaden
access to learning resources and foster innovative
forms of engagement, it may also reproduce
structural inequalities embedded within wider social,
economic, and institutional systems. From a social
justice perspective, technology is not neutral,
institutional policies, cultural norms, and resource
distribution significantly influence how digital tools
are implemented and whose knowledge and learning
needs are prioritised (Coker & Mercieca, 2023).

Scholarship on globalisation and education
reform underscores the need for teacher education to
engage critically with these structural conditions.
Teachers must evaluate digital practices through an
equity-conscious lens, moving beyond technical skill
acquisition toward reflective and socially responsive
pedagogy (Zajda, 2023). This requires explicit
attention to power relations, identity, and inequality
within digital learning environments, particularly for
marginalised learners.

Teacher Digital Competence and Professional
Development

Teachers’ digital competence is widely recognised as
a foundational element of inclusive digital education.
Evidence from large-scale empirical studies indicates
that while many teachers are motivated to integrate
digital technologies into their teaching, they often
lack systematic training aligned with inclusive
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pedagogical objectives (Mara et al., 2024). This gap
constrains teachers’ capacity to design accessible
learning experiences and respond effectively to
diverse learner needs.

Research conducted in rural and
socioeconomically disadvantaged contexts further
reveals how limited infrastructure, inadequate access
to digital devices, and insufficient professional
development contribute to persistent educational
inequities (Muslimin & Indrawati, 2024). Teachers in
these settings frequently report challenges related to

connectivity, digital literacy, and institutional
support, which restrict inclusive digital practice.
Studies on teacher professional learning

consistently emphasise the importance of sustained,
practice-based professional development. Programs
that integrate digital pedagogy with reflective
engagement around inclusion enhance teacher
confidence and instructional quality, particularly
when embedded within authentic classroom contexts
(Meletiou-Mavrotheris et al., 2020). These findings
highlight the need for teacher education frameworks

that deliberately connect digital competence
development with equity-oriented pedagogical
practices.

Pedagogical Frameworks for Inclusive Digital
Teaching

Pedagogical frameworks play a crucial role in
guiding teachers’ effective use of digital technologies
for inclusive education. The Dual Immersion Digital
Instruction model provides a comprehensive
framework integrating technological, linguistic,
social, and pedagogical dimensions of inclusion
(Solsona-Puig et al., 2021). Developed within
bilingual education contexts, the model illustrates
how intentional digital design can promote equity
through inclusive language practices, collaboration,
and cultural responsiveness.

Universal Design for Learning (UDL) further
strengthens  inclusive  digital pedagogy by
emphasising flexibility and learner variability. UDL-
informed  research  highlights  strategies  for
supporting learners with disabilities and diverse
learning profiles through multiple means of
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engagement, representation, and expression (Costa-
Renders, 2025). By anticipating potential learning
barriers, UDL enables teachers to design digital
instruction that accommodates diversity proactively
rather than reactively.

Collectively, these frameworks demonstrate that
inclusive digital education depends not merely on
access to technology but on deliberate, equity-
sensitive instructional design. Teacher education
programs that embed such models are better
positioned to promote inclusion and fairness in
digital learning environments.

Technology, Accessibility, and Learner Diversity
When effectively integrated, digital technologies
offer significant potential to enhance accessibility
and participation for diverse learners. Systematic
reviews identify assistive technologies such as screen
readers, braille devices, mobile applications, and
augmented reality tools as valuable resources for
supporting learner engagement, particularly among
students with disabilities (Samaniego Lo6pez et al.,
2025).

Acrtificial intelligence (Al) has also emerged as a
promising tool for inclusive education by enabling
adaptive instruction and personalised feedback.
Research suggests that Al-supported resources can
facilitate learning for students with visual, auditory,
and cognitive disabilities, provided ethical,
pedagogical, and accessibility considerations are
adequately addressed (Melo-Lépez et al., 2025).
However, the inclusive impact of such technologies
depends heavily on teachers’ technical competence
and pedagogical judgement.

Studies on inclusive digital content development
further emphasise the mediating role of teachers.
Research involving deaf university students
demonstrates that inclusive outcomes are closely
linked to teachers’ ability to adapt digital instruction
to learners’ communicative needs (Moreno et al.,
2024). These findings reinforce the central role of

teacher education in ensuring that technology
functions as a tool for inclusion rather than
exclusion.
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Inclusive Digital
Training Practices
Effective digital teacher education adopts a holistic
approach that integrates pedagogy, technology, and
inclusion. Evidence from studies on augmented
reading and blended learning environments indicates
that teacher training focused on accessibility and
learner diversity enhances engagement among
students from disadvantaged backgrounds (Meletiou-
Mavrotheris et al., 2020). Such training typically
combines technical skill development with reflective
practice and collaborative professional learning.

Across disciplines, teachers consistently report
the need for stronger institutional support to
implement inclusive practices. Qualitative research
involving physical education teachers reveals that
although inclusion is widely valued, structural
constraints such as heavy workloads and limited
support staff hinder effective implementation (Saiz-
Gonzélez et al., 2025). These findings suggest that
inclusive digital teacher education must be supported
by conducive school-level and system-level conditions.

Overall, research indicates that digital teacher
education is most effective when it is continuous,
context-sensitive, and aligned with  broader
educational structures and policies.

Learning Through Teacher

Contextual
Gaps
Despite rapid technological advancement, significant
inequities persist in digital learning environments.
Research on virtual inclusion in distance education
identifies technological inequality, limited digital
literacy, and socio-cultural barriers as major
challenges faced by marginalised learners (Realpe-
Torres et al., 2025). These factors restrict meaningful
participation and deepen existing educational
disparities.

From a human rights perspective, inclusive
digital education represents both a moral and legal
obligation. Studies linking human rights education
with SDG 4 emphasise that teacher education must
explicitly address equity and inclusion to fulfil global
commitments to quality education for all (Soomro et
al., 2025). Without intentional intervention,

Challenges and Persistent Equity
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digitalisation  risks  reproducing rather than

transforming structural inequalities.

Policy and Practice Considerations
The literature consistently calls for a systemic
approach to digital teacher education. Policy
frameworks should embed inclusive digital
competence within both pre-service and in-service
teacher  education while ensuring adequate
investment in infrastructure and resources (Pant &
Shiwakoti, 2025).  Professional  development
initiatives should be ongoing, practice-based, and
aligned with inclusive pedagogical models.
Scholarship further highlights the importance of
coherence between policy, teacher education, and
classroom practice in achieving equitable digital
transformation (Zajda, 2023). Strategic investment in
digital teacher education is therefore essential to
ensure that technological innovation advances social
justice rather than intensifying existing inequalities.

Conclusion

This chapter demonstrates that digital teacher
education is fundamental to achieving inclusive and
equitable digital education. Empirical research
indicates that teachers’ digital literacies, pedagogical
frameworks, and professional support systems
ultimately determine whether technology enhances
or undermines educational equity (Coker &
Mercieca, 2023). Inclusive digital teacher education
must be grounded in social justice-oriented
frameworks and supported by robust pedagogical
models and coherent policy structures. When these
conditions are met, digital teacher education can play
a transformative role in advancing Sustainable
Development Goal 4 and ensuring that all learners
benefit meaningfully from digital innovation (Zajda,
2024).
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