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Abstract

The digital divide in education perpetuates inequities, limiting access to
essential learning resources and hindering students' academic success,
particularly in underserved regions. This study investigates the barriers and
opportunities in ensuring equitable access to educational technology across
different geographical and socioeconomic contexts. Using a qualitative
research approach, data were collected through in-depth interviews, focus
group discussions, and field observations in three regions of Indonesia:
Jakarta, Central Java, and Eastern Indonesia. The study found significant
disparities in access to digital tools and resources, with urban areas facing
digital literacy challenges and rural and remote areas encountering severe
infrastructural obstacles. Moreover, sociocultural factors, such as gender and
the lack of home-based support, further exacerbated these inequalities. The
research highlights the need for context-sensitive and equity-driven policies
that address infrastructural and pedagogical gaps. It also emphasizes the
importance of community involvement in developing local solutions to bridge
the digital divide. The study contributes to the growing body of literature on
digital inequality in education by providing insights into the
multidimensional nature of the problem and offering recommendations for
more inclusive edtech strategies. The findings suggest that bridging the digital
divide requires a holistic approach beyond access to technology and includes
digital literacy, teacher training, and community engagement.
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INTRODUCTION

In the 21st century, integrating technology into education has transformed how students
learn and teachers instruct. From interactive online platforms and virtual classrooms to Al-
driven learning systems, educational technology (edtech) offers immense potential to
personalize learning, foster engagement, and expand access to quality education (Sebsibe et
al., 2023). However, the benefits of edtech are not equally distributed. Across the globe and
even within individual countries, significant disparities remain in access to the necessary tools,
infrastructure, and digital literacy required to participate in technology-enhanced learning
fully (Blau et al., 2020). This digital divide has become one of the most pressing challenges in
modern education, reinforcing existing inequalities and creating new barriers for students in
marginalized communities (Serrano et al., 2019).

The COVID-19 pandemic starkly revealed the extent of the digital divide in education.
As schools closed and remote learning became the norm, students without access to reliable
internet, appropriate devices, or supportive home environments were left behind. According
to UNESCO, more than 1.6 billion learners were affected by school closures at the height of
the pandemic, with nearly 463 million students worldwide unable to access remote learning
(Ganal et al., 2022). These figures underscore a systemic issue: the infrastructure and policies
surrounding edtech adoption are not universally inclusive. The situation demands a
comprehensive and sustained response to ensure that all learners, regardless of socioeconomic
status, geographic location, or personal circumstance, can benefit from digital learning tools
(O’Connor et al., 2023).

Although the digital divide in education is widely acknowledged, there remains a lack
of in-depth exploration into the multidimensional nature of the issue. Existing studies often
focus on infrastructure such as access to internet connectivity and digital devices—but
overlook other crucial elements, including digital literacy, culturally relevant content, and
educator preparedness (Falloon, 2020). Furthermore, many studies adopt a one-size-fits-all
approach, failing to account for the diverse contexts in which digital learning occurs. For
instance, what works in an urban setting with moderate infrastructure may not translate well
to rural or conflict-affected areas (Stansfeld et al., 2021). This research aims to fill those gaps
by taking a more holistic and context-sensitive approach to understanding and addressing the
digital divide.

One unique aspect of this study is its focus on equity, not just equality, in edtech access.
While equality emphasizes providing the same resources to all, equity recognizes that
different learners may need different levels and types of support to achieve comparable
outcomes (Yogia et al., 2023). This research highlights how edtech policies and practices can
be designed with an equity lens, ensuring that underrepresented groups such as students with
disabilities, Indigenous communities, and refugees are not merely accommodated but actively

empowered (Arpaci, 2019). By analyzing case studies and data from multiple regions, this
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article provides a comparative perspective that reveals universal patterns and context-specific
challenges in bridging the digital divide.

Another key contribution of this study is its integration of voices from the field teachers,
students, parents, and administrators whose lived experiences offer critical insights into the
real-world implications of digital inequity (Lee et al, 2021). Too often, policy
recommendations and technological solutions are developed in isolation from the end users.
This research foregrounds those voices to inform the design of inclusive edtech strategies
better. By incorporating qualitative data alongside quantitative metrics, the study captures a
richer and more nuanced picture of the barriers and enablers of digital learning equity
(Naibaho, 2022).

Despite increased academic interest in the digital divide, previous research has not
sufficiently addressed the long-term implications of unequal edtech access, particularly
regarding educational outcomes, socio-emotional development, and future opportunities for
affected students (Gupta, 2018). This article seeks to bridge that gap by examining the current
state of access and the potential consequences of inaction. Without targeted interventions, the
digital divide risks becoming generational, limiting economic mobility and deepening societal
inequalities (Cartoni Mancinelli et al., 2018). Through this research, we aim to underscore the
urgency of systemic change and propose actionable recommendations for educators,
policymakers, and technology developers.

The ultimate goal of this article is to contribute to a more equitable educational landscape
in the digital age. By identifying the structural, cultural, and pedagogical factors influencing
edtech access and adoption, we hope to inform policies and practices promoting inclusion,
adaptability, and sustainability. We hope this work catalyzes ongoing dialogue and
innovation aimed at narrowing the digital divide not merely as a temporary fix during times

of crisis but as a foundational principle of educational justice in a rapidly evolving world.

METHODS

This study adopts a qualitative research approach to explore the complex and
multifaceted nature of the digital divide in education, particularly focusing on how different
communities experience and respond to disparities in access to educational technology.
Qualitative methods are well-suited for investigating nuanced social phenomena such as
equity, perception, and lived experience, which are central to this study. The research was
conducted over six months, from August 2024 to January 2025. It involved three distinct
regions with contrasting digital infrastructures and demographic profiles: an urban area in
Jakarta, a semi-rural district in Central Java, and a remote region in Eastern Indonesia. These
diverse sites were selected purposively to capture a broad range of experiences and contextual
factors affecting access to edtech.

Data collection was carried out through a combination of in-depth interviews, focus
group discussions, and field observations. A total of 45 participants were involved, including

teachers, school administrators, students, parents, and local education officials. Semi-
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structured interview guides allowed flexibility in exploring emerging themes while
maintaining consistency across participants. Focus group discussions, conducted separately
with students and teachers, helped to gather collective insights and reveal patterns in attitudes
and experiences related to digital learning. Observational data were collected during school
visits and community activities, contextualizing the educational environments. The primary
data were supplemented with document analysis, including school technology policies, local
government reports, and NGO publications relevant to digital education initiatives.

The data analysis process followed the principles of thematic analysis. All interviews
and discussions were transcribed verbatim and analyzed using a coding framework
developed both inductively from the data and deductively based on the conceptual framework
of digital equity. The analysis involved multiple coding cycles to refine categories and identify
core themes such as infrastructural challenges, digital literacy gaps, policy mismatches, and
community-based solutions. Triangulation of data sources and methods ensured the
credibility and trustworthiness of the findings. Member-checking with selected participants
was conducted to validate interpretations, and ethical considerations were strictly followed
throughout the research process, including informed consent, confidentiality, and the
voluntary nature of participation. This methodological approach enabled the study to capture
the depth and diversity of experiences surrounding digital inequality in education,

contributing to a more grounded and context-rich understanding of the issue.

FINDINGS AND DISCUSSION

Findings

The findings from this study reveal significant disparities in access to educational
technology across the three regions studied, with varying challenges and opportunities based
on geographical and socioeconomic contexts. Despite government and private sector efforts to
bridge the digital divide, inequities persist and manifest in different ways depending on local
circumstances. In all regions, access to technology and digital resources was found to be
disproportionately concentrated in urban areas, leaving rural and remote communities at a
distinct disadvantage.

In the urban area of Jakarta, there was relatively better access to digital devices and the
internet. Still, the study revealed that several challenges remained even in this more developed
setting. High-speed internet was available, but many families could not afford reliable devices
for all students. Moreover, although students had access to learning platforms, the disparity
in digital literacy was glaring. Teachers reported that while some students could navigate
online platforms, many lacked the basic skills to fully engage with the material (Alhawsawi &
Jawhar, 2021). This gap was not solely related to technical knowledge but was also tied to
varying levels of parental support, as many parents lacked the digital skills to assist their
children. Consequently, despite having access to devices and the internet, students from low-
income families struggled to make the most of digital learning opportunities due to the
absence of a supportive learning environment at home (Cronin-de-Chavez et al., 2019).
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In contrast, the semi-rural district in Central Java faced more severe infrastructural
challenges. The internet connectivity was unreliable, with many areas suffering from slow or
intermittent connections, making it difficult for students to participate in online learning.
While some schools had made efforts to distribute devices, the number of students per device
often meant that only one or two students could use the device at a time, creating further
obstacles (Priando Purba et al., 2021). Teachers in this region expressed concern about the
inequities in their classrooms, where some students could access digital resources and others
could not. The discrepancy led to frustration among both students and teachers, with some
students reporting that they could not keep up with their peers due to limited access to digital
tools (Ramlah et al., 2022). Digital literacy programs were available in some schools, but the
quality and reach of these programs were inconsistent, further exacerbating the digital divide.

The remote area in Eastern Indonesia represented the most challenging environment
regarding access to educational technology. Many villages in this region lacked basic
infrastructure, including reliable electricity and internet access, making online learning largely
unfeasible. In this context, the lack of digital devices was a major barrier, with families relying
on shared mobile phones for internet access (Prabowo et al., 2021). Power outages and unstable
networks severely limited their effectiveness even when devices were available. Teachers in
these communities faced immense difficulties in delivering lessons remotely, and some had to
resort to traditional methods like radio broadcasts or printed materials to continue engaging
students. Although some local initiatives provided internet cafes and community learning
centers, these were few and far between, and many students could not travel to access them
due to geographic isolation or financial constraints. Digital literacy among both students and
teachers in this region was low, and there was limited support from local authorities to
develop digital education initiatives. Though admirable, the community-based approach to
learning highlighted the vast gap in access to modern educational tools between remote and
more developed areas (Aldiab et al., 2019).

Despite these regional differences, some common themes emerged. Across all three
regions, a recurring issue was the lack of teacher preparedness and ongoing professional
development in integrating technology into the classroom. Teachers strongly desire more
training in using educational technology effectively and managing online classrooms (Zaim et
al., 2020). This was particularly critical in areas with unreliable internet, where teachers had to
be resourceful in adapting their lessons. The study also highlighted the need for more localized
and context-sensitive solutions rather than a one-size-fits-all approach to edtech policies. What
worked in urban areas often failed to address the specific needs of rural and remote
communities, underscoring the importance of community involvement in designing and
implementing digital education initiatives (Hasanah et al., 2021).

Furthermore, the study found that while governmental and non-governmental
organizations had made significant strides in providing devices and connectivity, their efforts
often overlooked the sociocultural factors contributing to digital inequality. For instance,

many students in rural and remote areas lacked parental guidance or technical support due to
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widespread digital illiteracy among caregivers (Rath et al., 2024). Moreover, gender disparities
in digital access were particularly evident in more conservative regions, where girls were often
less likely to have their own devices or to be encouraged to engage with technology outside of
school hours. This disparity further compounded the challenges these students faced in
keeping up with digital learning (Wang & Dostal, 2018).

Regarding solutions, the study uncovered several promising initiatives to reduce the
digital divide. In urban areas, private-public partnerships had led to pilot programs that
provided low-cost internet and subsidized devices for low-income families. In rural areas,
community-driven initiatives such as using mobile phones for learning and localized radio
programs showed resilience and adaptability despite infrastructural limitations (Dewi &
Ruidahasi, 2020). Teachers in these areas also highlighted the importance of peer learning,
where students shared devices and knowledge, creating informal networks of digital learning
support. These bottom-up solutions, while not without their challenges, provided valuable
insights into how communities can take ownership of their digital education needs and create
sustainable access models.

The findings from this study illustrate the pervasive nature of the digital divide in
education but also reveal opportunities for bridging the gap through localized, equity-focused
strategies. The study emphasizes the need for a more nuanced approach to edtech policy that
considers regional disparities, cultural contexts, and the socioeconomic realities of students
and families. Only by addressing these complexities can we ensure that educational
technology serves as a tool for equity and empowerment rather than perpetuating existing
inequalities.

Table 1. Implementation of PAI and Its Impact on Student Character Formation
No Category Barriers Enablers

1 - Government and NGO initiatives

- Unreliable internet connectivity e . . .
Infrastructure i . providing low-cost internet and devices (in
(especially in rural areas)
urban areas)

- Limited access to devices in
remote areas and overcrowded
usage in schools

- Community-based solutions such as
mobile  phone-based learning, radio
broadcasts, and offline resources

Digital Literacy

- Low digital literacy among
students and teachers, hindering
effective engagement  with
technology

- Digital literacy training programs for
students and teachers in some regions

- Lack of parental support in
assisting students with technology
use due to low digital literacy
levels

- Localized training for families and
students in digital skills (in urban pilot
projects)

Socioeconomic
Factors

- Socioeconomic  inequalities
leading to limited device
ownership in low-income families

- Private-public partnerships aimed at
providing subsidized devices and internet
access

- Gender disparities in rural areas
limiting access to technology for
girls

- Community efforts to ensure equal access
to technology for both genders, especially
in rural areas
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4 Pedagogical - Lack of teacher training and - Teacher professional development
Support preparedness in using educational programs  focused on  pedagogical
technology effectively integration of technology

- Limited resources for creating - Peer learning networks and resource-
interactive  and  personalized sharing among teachers and schools
digital learning experiences

Table 1 Infrastructure: The lack of reliable internet connectivity and device access is a major
barrier, especially in rural and remote areas. However, enablers such as community-driven
solutions and government and NGO initiatives aim to address these issues by providing low-
cost internet and devices, particularly in urban areas. Digital Literacy: Digital literacy remains
a critical barrier to technology use, with students and teachers often lacking the skills to engage
with digital platforms effectively. Enablers include digital literacy programs and localized
training for students, teachers, and parents, particularly in areas where these programs are
prioritized. Socioeconomic Factors: Socioeconomic disparities exacerbate access issues, with
low-income families often unable to afford devices or reliable internet access. Gender
inequality in access to technology, especially in rural regions, further amplifies these issues.
However, private-public partnerships and community-based efforts have emerged as
significant enablers, working to provide subsidized devices and ensure equal access to
technology, particularly for girls in rural communities. Pedagogical Support: A critical barrier
to the successful integration of educational technology is the lack of teacher preparedness.
Many teachers are not adequately trained to use technology effectively in the classroom. On
the other hand, professional development programs and peer learning networks for teachers

are key enablers, helping educators adopt more effective digital teaching strategies.
Discussion

The findings of this study echo and expand upon existing research on the digital divide
in education, reinforcing the notion that access to educational technology is a multifaceted
issue influenced by a combination of infrastructure, socioeconomic factors, and digital literacy.
A key theme that emerged from our study is the persistence of inequities in access to digital
tools and resources, which aligns with earlier studies by (Lyman et al., 2023), who argue that
the digital divide is not solely about the availability of technology but its meaningful use. In
our research, while urban areas like Jakarta had better access to devices and internet
connectivity, challenges persisted in digital literacy and the ability to engage with online
learning. This finding corroborates Selwyn's argument that even where access to digital tools
is available, the skill and support required to use them effectively remain significant barriers
for many learners.

Furthermore, the study found that students from low-income families in urban and rural
areas often faced barriers to using available technologies effectively due to a lack of home-
based support. This resonates with research by (Rafiola et al., 2020), who emphasize the
importance of digital skills and the role of the home environment in fostering technology use.

In our study, it was evident that even where devices were provided, the absence of parental
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digital literacy and a conducive learning environment at home led to unequal engagement
with digital learning (Chen et al., 2020). These findings point to the need for policies that focus
on providing technology and supporting families in developing the necessary digital skills to
assist their children.

The findings from the rural and remote areas, particularly in Central Java and Eastern
Indonesia, highlight the extent to which infrastructure remains a significant obstacle to
bridging the digital divide. This is consistent with earlier work by (Li, 2018), who identifies
infrastructural disparities as one of the key drivers of digital inequality. In regions with
unreliable internet and limited device access, students' engagement with digital learning was
severely constrained. This issue is compounded in remote areas, where many students rely on
shared mobile phones or depend entirely on offline learning materials such as printed packets
or radio broadcasts. This study aligns with the findings of studies like those by (Rahmatullah
et al., 2022), who suggest that rural and isolated communities often face compounded
disadvantages that limit their opportunities for digital education, leading to further
educational disparities.

A particularly salient finding in our study was the role of gender in exacerbating the
digital divide, especially in more conservative rural regions. In these areas, girls were found
to have less access to technology and were often discouraged from using digital tools outside
of school. This gender disparity in technology access is consistent with previous research by
(Millner, 2021), who has shown that sociocultural factors, including traditional gender roles,
can significantly hinder girls' access to digital resources. Our findings reinforce the need for
gender-sensitive approaches in digital education initiatives, where boys and girls are equally
encouraged to engage with and benefit from technology. Furthermore, initiatives to combat
this inequality must address the cultural and social barriers that prevent girls from fully
participating in the digital learning environment.

An important aspect of this study was the exploration of teacher preparedness and
professional development in integrating digital tools into the classroom. Teachers expressed a
strong desire for more comprehensive training in using educational technologies effectively,
an issue identified in previous studies by (Murcia et al., 2020). The lack of teacher training in
digital tools is a critical barrier that prevents effective integration of technology in the
classroom, regardless of access to devices. Our findings suggest that professional development
must go beyond basic technical skills and focus on pedagogical strategies for leveraging
technology to enhance learning outcomes. Teachers in our study highlighted the need for
support in creating engaging, interactive, and personalized learning experiences through
technology, a theme echoed by the research (Mogale & Malatji, 2022), who argue that teacher
training should focus on the pedagogical use of technology rather than just the functional
aspects.

The study also underscores the importance of community-driven solutions, particularly
in rural and remote areas, where top-down policies and large-scale interventions have often

fallen short. The creative and adaptive solutions implemented by teachers and communities,
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such as mobile phone-based learning, radio broadcasts, and local peer-to-peer networks,
provide valuable insights into how localized, grassroots strategies can help mitigate the effects
of the digital divide. These findings align with those of (Nugraha et al., 2022), who suggest
that community-based solutions leveraging local resources and knowledge can be more
effective than external interventions in addressing digital inequality. Our study contributes to
the growing body of research emphasizing the need for community ownership and contextual
adaptation when designing edtech policies and programs.

The results also highlight the crucial role of policy and government intervention in
addressing the digital divide. However, as highlighted in the work of (Dandi & Veronica,
2023), simply providing technology is not enough; policies must also address the broader
social, cultural, and economic factors that influence access and use. Our findings suggest that
while initiatives to provide devices and improve connectivity are necessary, they must be
accompanied by comprehensive strategies to improve digital literacy, support teachers, and
involve families in the learning process. This resonates with the framework of the "digital
inclusion" model proposed by (Febriani et al., 2023), which advocates for an integrated
approach that holistically addresses access, skills, and usage.

In conclusion, the results of this study confirm that the digital divide in education is a
multifaceted issue that requires targeted interventions at multiple levels. The findings
contribute to the existing body of literature by providing a more nuanced understanding of
how digital inequality is experienced in diverse socioeconomic and geographical contexts.
Moreover, the study highlights the need for policies that are inclusive in terms of access and
equitable in addressing the unique needs of underrepresented groups, including low-income
families, rural communities, and marginalized genders. By combining the insights from
previous research with the lived experiences of participants in this study, we propose a
framework for bridging the digital divide that emphasizes context-sensitive, equity-driven

solutions.

CONCLUSION

This study highlights the urgent need to address the digital divide in education and
emphasizes that bridging this gap requires more than just providing devices and internet
access. The research confirms that access to educational technology is shaped by a complex
interplay of factors, including digital literacy, socioeconomic conditions, infrastructure, and
cultural barriers. For many students, particularly in rural and remote areas, the challenges of
accessing and effectively using digital tools remain profound. The researcher's concern about
the inequitable distribution of digital resources and the exacerbation of existing educational
inequalities has been validated through this study, which reveals that many students, even in
relatively developed areas, face systemic obstacles to engaging with technology in education.
The findings underscore the need for equity-driven policies that focus on access and consider
the broader sociocultural and pedagogical aspects that influence technology use.
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However, there are limitations to this research that must be acknowledged. The study
was conducted in a limited number of regions within Indonesia, and while the findings
provide valuable insights, they may not be fully representative of all contexts globally.
Moreover, the reliance on qualitative data, while rich in depth and context, does not offer
generalizable quantitative measures of the scale of the digital divide. Future research could
benefit from a larger sample size across diverse geographical regions, including urban, semi-
rural, and remote areas, to provide a more comprehensive understanding of the issue.
Additionally, longitudinal studies could track the long-term effects of digital inequities on
educational outcomes to inform better policies to mitigate these disparities. Finally, exploring
the perspectives of other key stakeholders, such as policymakers and tech developers, would
provide further insight into the systemic challenges and opportunities for closing the digital

divide in education.
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