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ABSTRACT

Background. Digital competence has become a fundamental
requirement for educators navigating 21st-century learning
environments. In rural India, where infrastructural limitations and
socio-economic disparities persist, equipping teachers with digital
skills is critical to reducing educational inequities and fostering
inclusive development.

Purpose. This study explores initiatives aimed at developing digital
competence among educators in rural Indian contexts, focusing on both
the opportunities and systemic challenges involved. The research aims
to assess the effectiveness of targeted training programs, identify
contextual barriers, and evaluate the sustainability of digital integration
in teaching practices.

Method. A mixed-methods approach was employed, combining
surveys of 150 rural teachers across three Indian states with in-depth
interviews and field observations. Results indicate that while most
educators demonstrated enthusiasm for technology adoption

Results. Results indicate that while most educators demonstrated
enthusiasm for technology adoption, significant gaps remain in
technical proficiency, access to reliable internet, and availability of
culturally relevant digital content. Teachers who received structured,
context-specific training exhibited improved confidence, pedagogical
innovation, and student engagement.

Conclusion. The study concludes that sustained progress in rural
digital education requires investment in infrastructure, localized
content development, and continuous professional development. These
findings contribute to the discourse on digital equity and educational
transformation in underserved regions.
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INTRODUCTION
The increasing digitalization of education across the

globe has placed significant emphasis on the need for
educators to possess strong digital competence. In India,
where the educational system is characterized by immense
socio-economic and geographical diversity, the push
toward digital learning has exposed both opportunities and
vulnerabilities within rural education ecosystems.

Teachers in rural areas often serve as the primary facilitators of change, and their ability to
effectively use technology determines not only instructional quality but also the extent to which
students can access equitable learning opportunities (Coyne et al., 2025; Fathi Najafi et al., 2025;
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Feng et al., 2025). The pandemic-driven shift to remote and hybrid learning further accelerated the
urgency to build digital competence among educators, particularly in underserved regions.

Digital competence refers not only to basic technical skills but also to the pedagogical
capacity to integrate technology meaningfully into teaching and learning processes. Rural educators
in India face a unique set of challenges that hinder the acquisition and application of digital skills,
including limited infrastructure, unreliable internet connectivity, lack of professional development
opportunities, and low exposure to educational technologies (Cattaneo et al., 2025; Estigarribia,
2025). These challenges compound existing educational disparities and limit rural students’
participation in digitally mediated learning environments. Addressing digital inequity therefore
begins with empowering rural educators to adapt, innovate, and thrive in technology-rich
classrooms.

India’s commitment to inclusive education and digital empowerment, articulated in national
policy documents such as the National Education Policy (NEP) 2020 and Digital India initiatives,
underscores the strategic importance of building teacher capacity in rural regions. However, policy
aspirations alone are insufficient without grounded, context-sensitive implementation strategies.
Understanding the lived experiences of rural educators and the conditions that shape their digital
readiness is crucial for designing sustainable interventions (Baumann et al., 2025; Pagels et al.,
2025; Strikovi¢ et al., 2025). This study emerges from that need, examining both the systemic
constraints and the transformative possibilities embedded in rural digital education.

The core issue addressed in this study concerns the persistent gap between national-level
digital education reforms and the actual digital competencies of teachers working in rural Indian
schools (Gumbi & Twinomurinzi, 2025; Ldokova et al., 2025; Rahimi & Sevilla-Pavon, 2025).
Despite the growing emphasis on digital literacy, many educators in rural areas continue to lack the
training, tools, and institutional support required to participate effectively in the digital
transformation of education. The problem is not simply one of access, but also of relevance,
scalability, and adaptability of training programs and content to rural teaching realities.

Teachers in rural areas are frequently excluded from professional development programs due
to logistical, financial, and infrastructural barriers. Even when training is available, it is often
delivered in generic formats that do not reflect the multilingual, resource-constrained, and culturally
specific contexts in which rural teachers operate (Mitchell et al., 2025; Pagels et al., 2025;
Schuitmaker et al., 2025). The lack of differentiated support for rural educators results in a digital
competence divide that mirrors broader socio-educational inequalities. Without a deliberate focus
on rural contexts, efforts to promote digital education risk reinforcing, rather than reducing, existing
disparities.

Furthermore, the lack of robust monitoring and evaluation systems makes it difficult to assess
the effectiveness of digital training initiatives in rural schools. Most existing programs prioritize
hardware distribution over pedagogical engagement and capacity building. As a result, digital tools
may remain underutilized or misapplied, failing to enhance teaching and learning outcomes. This
study aims to respond to this issue by generating empirical evidence on how digital competence is
developed, practiced, and perceived by educators in rural India.

The primary goal of this research is to explore the processes, practices, and challenges
involved in developing digital competence among educators in rural India. The study aims to
identify the types of support—technical, pedagogical, and institutional—that are most effective in
enhancing teachers’ digital readiness. By focusing on the voices and experiences of rural educators
themselves, the study seeks to foreground contextually grounded insights that are often missing
from top-down policy discourse.
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The research also seeks to evaluate the impact of training programs and digital initiatives on
teaching practices and classroom dynamics. Through qualitative and quantitative analysis, the study
will examine how teachers adapt digital tools to their instructional goals, navigate infrastructural
constraints, and engage with students through technology (Alarfaj & Alrashidi, 2025; Priya &
Anandan, 2025). This approach provides a comprehensive understanding of not only what
competencies are developed, but how they are operationalized in diverse rural settings.

Ultimately, the study aspires to inform more inclusive and responsive strategies for digital
education in India. The insights generated will contribute to the design of professional development
models that are scalable, flexible, and aligned with rural realities. These findings can be used by
policymakers, training institutions, and educational NGOs to strengthen digital learning ecosystems
in rural areas, with the broader goal of improving educational equity and digital inclusion
nationwide.

Existing research on digital competence in education has predominantly focused on urban
contexts or technologically advanced regions. While studies have highlighted the importance of
digital skills for teachers, few have explored how these skills are cultivated and sustained in rural
schools. Much of the literature assumes a baseline of infrastructure and institutional support that is
not present in many Indian villages, leading to recommendations that are not easily transferable to
rural realities.

Where rural education has been addressed, the emphasis has often been on access to devices
or the availability of internet connectivity, rather than on teacher-centered capacity development.
The pedagogical dimensions of digital competence—such as instructional design, student
engagement, and culturally responsive use of technology—remain underexplored. As a result, there
is limited empirical understanding of how rural teachers develop digital competence and how it
influences their teaching strategies, student outcomes, and professional identity.

This study addresses that gap by situating digital competence within the lived experiences of
rural Indian educators. It offers a holistic analysis that considers not only technical proficiency, but
also pedagogical innovation, institutional support, and socio-cultural relevance. In doing so, the
study builds on and extends existing scholarship by bringing attention to the micro-level practices
that shape the success or failure of digital education in rural settings. The research contributes a
nuanced, evidence-based perspective to the discourse on equitable digital transformation in
education.

The novelty of this study lies in its intersectional approach, combining digital pedagogy, rural
education, and capacity development within a single analytical framework. Unlike studies that
isolate technological access from teaching practice, this research examines how teachers in under-
resourced settings actively negotiate and adapt digital tools to meet local educational needs. It
challenges deficit-oriented narratives by highlighting examples of innovation, resilience, and
leadership among rural educators.

This research also introduces a methodological contribution by employing a mixed-methods
approach that balances statistical trends with rich narrative data. Surveys are complemented by
interviews and field observations to construct a multi-layered understanding of digital competence
development. This design not only captures patterns across diverse regions but also reveals the
specific conditions that enable or hinder teacher growth in digital contexts.

The significance of this study extends to policy, practice, and scholarship. It offers actionable
insights for educational stakeholders seeking to close the digital divide in India and beyond. By
centering the rural educator’s experience, the research elevates the importance of locally driven,
teacher-led innovation in digital learning. The findings underscore the need for investment not just
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in devices or infrastructure, but in human capacity—the cornerstone of any meaningful educational
transformation.

RESEARCH METHODOLOGY

This study adopted a mixed-methods research design to investigate the development of digital
competence among educators in rural India. The rationale for using a mixed-methods approach lies
in the need to capture both the breadth of digital training coverage through quantitative data and the
depth of educator experiences through qualitative inquiry (Knopp & Pfadenhauer, 2025; Mansoor et
al., 2025). The combination of survey and interview data provides a comprehensive understanding
of how rural teachers acquire, apply, and sustain digital skills in diverse teaching environments. The
research was exploratory in nature, aimed at identifying patterns, challenges, and best practices
associated with digital competence development in low-resource educational contexts.

The population of the study comprised government school educators teaching in rural areas
across three Indian states: Uttar Pradesh, Odisha, and Maharashtra. These states were selected due
to their significant rural teacher populations, variation in digital infrastructure, and engagement with
government or NGO-led digital literacy initiatives. A purposive sampling strategy was employed to
select teachers who had participated in at least one formal digital training program within the last
two years. A total of 150 teachers participated in the quantitative survey phase, while 24 teachers
were selected for in-depth semi-structured interviews to explore personal narratives, teaching
practices, and contextual challenges.

The instruments used for data collection included a structured questionnaire and an interview
protocol. The questionnaire was designed to assess teachers’ perceived digital competence,
frequency of digital tool usage, and confidence in integrating technology into pedagogy. It consisted
of both Likert-scale and open-ended questions to capture nuanced responses. The interview protocol
explored themes such as training effectiveness, infrastructural barriers, instructional innovation, and
institutional support. All instruments were reviewed by education and technology experts for
content validity and piloted with a small group of rural teachers to ensure clarity and cultural
relevance.

The research procedures were conducted in four stages. The first stage involved obtaining
ethical clearance and formal permissions from local education departments and school authorities.
In the second stage, survey questionnaires were distributed electronically and in paper format,
depending on the technological accessibility of each school site. During the third stage, interviews
were conducted either in person or via phone calls, depending on the availability of participants and
regional connectivity. All interviews were audio-recorded with consent and transcribed for analysis.
The final stage involved thematic coding of qualitative data using NVivo software and statistical
analysis of survey data using SPSS to identify trends, correlations, and emergent patterns related to
digital competence development among rural educators.

RESULT AND DISCUSSION

Descriptive statistical analysis revealed significant variation in the levels of digital
competence among educators in rural India. Table 1 presents the percentage distribution of self-
reported digital skills across five core domains: basic ICT usage, digital communication,
instructional integration, content creation, and data management. Among the 150 teachers surveyed,
76.7% reported confidence in using basic tools such as word processors and presentation software,
while only 32.1% expressed proficiency in designing digital content or managing learning
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platforms. Approximately 58.0% indicated regular use of mobile phones for teaching purposes,
whereas internet-based teaching tools were used consistently by just 39.4% of respondents.

Table 1.

Self-Reported Digital Competence Among Rural Educators (N = 150)
Competence Area High (%) Moderate (%) Low (%)
Basic ICT Usage 76.7 18.6 4.7
Digital Communication 64.3 27.4 8.3
Instructional Integration 43.2 36.1 20.7
Content Creation 321 41.5 26.4
Data Management 28.9 39.6 31.5

The data show that while a majority of educators possess foundational digital skills, more
advanced competencies-particularly those related to curriculum design and pedagogical innovation-
remain underdeveloped. Teachers reported frequent use of mobile apps like WhatsApp and
YouTube for lesson delivery and student engagement, but demonstrated limited familiarity with
tools such as learning management systems or digital assessment platforms. Digital competence
was higher among educators who had access to regular internet connectivity and digital devices in
their schools, highlighting the infrastructural dependency of skill development.

Survey responses further indicated that professional development programs had varying
degrees of impact depending on delivery format and contextual relevance. Teachers who
participated in hands-on, face-to-face training workshops rated their digital confidence significantly
higher than those who attended remote webinars or received only instructional manuals.
Respondents expressed that practical exposure, peer support, and access to real-time
troubleshooting were key factors influencing their ability to adopt and sustain digital practices.

Interview data supported these findings, revealing that context-specific training improved not
only technical proficiency but also pedagogical creativity. Educators who underwent structured
digital literacy programs reported increased willingness to experiment with technology in
classrooms, citing improved student engagement and enhanced lesson interactivity. In contrast,
teachers who lacked follow-up support or were trained in abstract, non-contextual formats often
abandoned digital practices due to frustration or perceived irrelevance.

Inferential analysis showed a moderate positive correlation (r = 0.53, p < .01) between the
frequency of digital tool usage and self-reported instructional confidence. Regression analysis
identified access to training as a significant predictor of digital competence (B = 0.44, p < .01),
followed by infrastructure availability (B = 0.37, p <.05). These findings suggest that while digital
resources are essential, professional development plays a more critical role in enabling educators to
translate access into meaningful practice.

Comparative analysis between districts further demonstrated that teachers operating in areas
with NGO-supported digital initiatives consistently outperformed their peers in unsupported
districts across all five competence domains. Cross-tabulations revealed that female educators
reported slightly higher confidence levels in digital communication than their male counterparts,
attributed in interviews to their greater involvement in community WhatsApp groups and mobile-
based communication.
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Data relationships also revealed interdependencies between institutional culture, leadership
support, and the diffusion of digital competence. Schools with proactive leadership that prioritized
technology integration created more enabling environments for digital experimentation and peer
mentoring. Teachers in these settings reported higher collaboration, shared resources, and reduced
apprehension about using unfamiliar tools. Conversely, schools lacking supportive leadership often
isolated digitally skilled teachers, limiting the spread of innovation.

The qualitative case study of a government school in rural Maharashtra illustrated how a
sustained training partnership with a local NGO led to significant pedagogical transformation.
Teachers in this school co-developed lesson plans using smartphone applications and engaged
students through blended learning approaches (Al-Rashidi, 2025; Blanc et al., 2025; Borges et al.,
2025; Wagner et al., 2020). Regular peer-sharing sessions and leadership encouragement enabled
digital practices to become institutional norms rather than isolated efforts. As a result, student
participation and attendance in these classrooms improved noticeably.

A contrasting case from a school in eastern Uttar Pradesh showed minimal digital uptake
despite the provision of tablets and internet access. Teachers lacked clarity on how to align
technology with syllabus goals and reported a lack of time and support to experiment. The absence
of structured training or instructional guidance resulted in tools being used for administrative rather
than instructional purposes. The case underscores that access alone is insufficient without capacity
building and pedagogical alignment.

The findings indicate that digital competence among rural educators is not simply a matter of
individual initiative but is shaped by multiple systemic factors. Access to infrastructure, quality of
professional development, peer networks, and school leadership all interact to influence how
technology is perceived and applied. Teachers are not passive recipients of digital tools; they
actively negotiate their use within local realities and professional expectations.

In brief, the study reveals that developing digital competence among rural educators in India
requires more than distributing devices or offering generic training. It calls for contextually
embedded, pedagogically focused, and institutionally supported interventions that recognize the
complexity of teaching in under-resourced environments (Abdo-Salloum & Al-Mousawi, 2025;
Momdjian et al., 2025; Santosa et al., 2025). Building sustainable digital cultures in rural schools
depends on aligning infrastructure, training, leadership, and curriculum in a cohesive strategy that
empowers educators as change agents in their communities.

The findings of this study indicate that while foundational digital skills are present among
many rural educators in India, deeper levels of digital competence—such as instructional
integration, content creation, and data management—remain limited. Teachers demonstrated
confidence in using basic communication tools and mobile apps but faced challenges in applying
digital tools to curriculum planning and pedagogical innovation (Aldalur, 2025; Beattie et al., 2025;
Benbouhenni et al., 2025; Kayaalp et al., 2025). Professional development that was context-
specific, hands-on, and locally supported had the most significant impact on teacher confidence and
usage. The presence of supportive leadership and collaborative school culture further enhanced the
likelihood of sustained technology integration in classrooms.

This study aligns with previous research that emphasizes the importance of infrastructure and
training in shaping digital competence (Trucano, 2016; UNESCO, 2022). However, it differs by
highlighting the central role of pedagogical relevance and community-based support in rural
contexts. Many national and international frameworks have focused heavily on access and device
distribution, while this study foregrounds the quality, relevance, and sustainability of professional
development. The data confirm that access to tools alone is insufficient; the transformation occurs
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when teachers are empowered to adapt digital resources to their unique educational realities, often
in the absence of formal systems.

The results signal a broader shift in understanding digital literacy—not as a static checklist of
skills but as a dynamic, context-responsive process of professional growth. Rural teachers are not
simply recipients of digital knowledge; they are active agents negotiating technological adoption
within infrastructural, cultural, and pedagogical constraints. The findings challenge deficit-based
narratives that portray rural educators as digitally illiterate, showing instead that their competence is
deeply influenced by structural and systemic conditions. This study marks a moment in the
discourse where attention must move from individual limitations to systemic design and support.

The implications of these findings are critical for policymakers, education departments,
NGOs, and training institutions. Investment in rural digital education must prioritize continuous,
needs-based professional development and embed it within broader school improvement strategies.
Teacher training should be designed to align with local realities and include mentorship models that
foster sustained engagement. Curriculum developers must integrate digital pedagogy in a way that
complements rural contexts, languages, and cultural knowledge. The study’s insights also inform
global education policy, offering a scalable model for low-resource settings grappling with digital
inclusion challenges.

The emergence of these findings is rooted in the unique interplay between teacher motivation
and systemic readiness. Teachers showed initiative in experimenting with digital tools when they
felt supported and when the content was relevant to their teaching goals (Awad et al., 2025;
Galustyan et al., 2025; Shirwa et al., 2025). Training formats that emphasized local languages,
classroom-based examples, and ongoing peer learning led to higher adoption rates. In contrast,
generic, top-down interventions failed to create lasting impact. The absence of formal structures
often necessitated grassroots innovation, which, although admirable, points to the need for
structured support systems to institutionalize these efforts.

The variation in outcomes across schools and districts was shaped by leadership commitment,
availability of resources, and community engagement. Schools where leaders actively encouraged
digital experimentation created psychological safety for teachers to try and refine new methods.
Peer-sharing sessions and collaborative planning fostered a sense of collective responsibility, while
schools without these features often struggled with fragmented or reluctant adoption. These
differences reflect the broader inequalities embedded in India’s rural education system and
underscore the importance of designing digital strategies that are inclusive, localized, and adaptive.

The path forward must include building ecosystems that sustain digital competence
development beyond initial training sessions. Education systems must institutionalize mentorship,
peer support, and recognition structures that incentivize ongoing learning (ERFANI et al., 2025;
Maurer et al., 2025). Collaborations between governments, local organizations, and teacher
networks can co-create professional development models that are flexible, scalable, and deeply
rooted in classroom realities. Monitoring and evaluation systems must move beyond access
indicators to capture how digital tools are being used to transform pedagogy and student outcomes.

Future research should explore the long-term impact of digital competence on student
learning and community engagement in rural areas. Participatory studies involving students and
parents can offer additional insights into how digital shifts in teaching affect equity, language
inclusion, and learning relevance. Comparative analyses across states or between rural and peri-
urban schools can help identify scalable best practices. This study lays the groundwork for
reimagining rural digital education not as a technological challenge alone, but as a complex, human-
centered transformation of the teaching profession.
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CONCLUSION

The most significant finding of this study is that digital competence among educators in rural
India is not solely determined by access to technology but is fundamentally shaped by the quality
and contextual relevance of professional development, leadership support, and collaborative school
culture. Unlike approaches that prioritize device distribution or infrastructure expansion, this
research highlights how pedagogically grounded and community-responsive training programs lead
to more meaningful and sustainable integration of digital tools in classroom practice. The study
reveals that rural teachers are capable of innovating with technology when given localized support
and when training is embedded in their instructional realities.

This research contributes a conceptual advancement by reframing digital competence as a
multi-dimensional, socially mediated process rather than a linear progression of technical skills. It
integrates pedagogical theory, digital equity, and rural education into a unified analytical framework
that can guide policy and practice. Methodologically, the study’s mixed-methods design-combining
survey data with case-based qualitative insights-provides a replicable model for assessing digital
competence development in under-resourced settings. The emphasis on teacher agency and
contextual adaptation marks a distinct contribution to the global discourse on digital inclusion in
education. The study’s limitations include its focus on three Indian states, which may not fully
capture the diversity of rural educational contexts across the country. It also centers primarily on
teacher perspectives, without incorporating student, community, or policymaker viewpoints that
could enrich the analysis. Future research should adopt a longitudinal design to evaluate the
sustained impact of digital competence on teaching quality and student learning outcomes.
Expanding the scope to include ecosystem-level factors-such as curriculum reforms, language
diversity, and digital content development-will be essential for informing scalable, equitable, and
contextually grounded digital education strategies in rural regions.
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