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Abstract: This study explores the use of digital technology in English language education in 
three rural regions of South Sulawesi, Indonesia. The research addresses the persistent digital 
divide and investigates how infrastructure, teacher practices, student digital literacy, and 
community support interact to affect learning outcomes. Using a qualitative case study 
approach, data were collected through semi-structured interviews with three English 
teachers, focus group discussions with 75 students, classroom observations, and document 
analysis. Thematic analysis was employed to identify key patterns. Results indicate that 
inadequate infrastructure, including limited internet connectivity and device availability, 
significantly impedes digital instruction. Nonetheless, teachers showed strong agency and 
resilience, employing low-tech solutions such as mobile messaging, offline resources, and 
community-supported learning hubs. Students exhibited varying levels of digital literacy, with 
those more competent in digital tools showing higher motivation and engagement. 
Community involvement and institutional leadership played critical roles in enabling or 
constraining technology adoption. The study also found that professional development 
enhanced teachers' capacity to implement digital tools effectively. These findings suggest 
that bridging the digital divide requires holistic, context-sensitive strategies that incorporate 
infrastructure development, teacher training, and local stakeholder collaboration. This 
research contributes to the growing body of knowledge on educational technology in under-
resourced settings and offers practical implications for policy and practice aimed at 
enhancing equitable access to English language education in rural areas. 
Keywords: English language education, rural schools, digital divide, teacher resilience, 
student digital literacy 

1. INTRODUCTION 

The use of technology in English language education within rural and remote 
areas of developing countries has garnered increasing attention, particularly in the 
wake of educational disruptions. In many rural contexts, technology serves as a 
pivotal tool to enhance English language instruction, but its effective use depends 
significantly on teachers' perceptions and their preparedness to use various digital 
tools. Several studies have indicated that teachers generally recognize the potential 
of technology to enrich the teaching process, although they often encounter 
significant challenges in its implementation. For example, research suggests that 
teachers' perceptions of technology's value greatly influence their willingness to 
adopt it in rural educational settings, where resources may be scarce (Nxumalo & 
Nxumalo, 2023).  

Moreover, Khusuma's study on EFL teachers during the pandemic illustrated 
that many were unprepared for online instruction, facing issues related to inadequate 
infrastructure and insufficient training for effective technology use (Kusuma, 2022). 
Similarly, other studies indicate that proper training and professional development 
are critical for teachers to navigate technology-mediated education successfully 
(Cahapay & Labrador, 2021; Ruthmann & Mantie, 2017). These findings emphasize 
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the necessity for targeted support systems, including the provision of professional 
development opportunities to build teachers' competencies in using technology for 
English language education (Laila et al., 2023).  

In contexts like Indonesia, the digital divide further complicates the use of 
technology and amplifies educational inequities. Access to technology is often 
significantly lower in rural areas compared to urban centers, leading to disparities in 
the availability and quality of educational resources (Safira et al., 2024; Shahnaz & 
Gandana, 2021). This contrast means that urban schools can use advanced digital 
teaching tools while rural counterparts may struggle with basic infrastructure, 
impacting instructors' capability to deliver quality education and students' learning 
experiences (Peng, 2024). The lack of experienced educators and resources in rural 
areas perpetuates a cycle of educational disadvantage, which hampers English 
language learning outcomes (Febriana et al., 2018; Laila et al., 2023).  

Furthermore, the interplay between socio-economic factors and technology 
access highlights broader implications of the digital divide on educational equity. In 
the Indonesian context, research has documented that inadequate school facilities, 
including a lack of internet connectivity and insufficient learning materials, 
disproportionately affect rural students, leading to lower English proficiency rates 
compared to their urban peers (Myriam et al., 2023; Yusuf et al., 2023). The 
challenges posed by the digital divide are logistical and deeply intertwined with 
systemic issues within the educational framework that require a multifaceted 
approach to address. 

The use of digital technology in education, particularly in rural Indonesia, 
presents a complex array of barriers and facilitators that significantly affect both 
educators’ and students’ experiences. Identified barriers include infrastructure 
challenges, teacher readiness, access to technology, and socio-cultural factors. For 
instance, a study by Pradana and Josiah highlights that unreliable internet 
connectivity, insufficient digital devices, and inconsistent electricity supply are 
critical infrastructural barriers that hinder technology adoption in rural schools 
(Pradana & Josiah, 2024). Additionally, teacher readiness has been identified as a 
pivotal factor; many educators lack the necessary skills to effectively integrate digital 
tools into their teaching, which can lead to hesitancy or resistance to adopting these 
technologies. 

Furthermore, socio-cultural attitudes towards technology in rural areas can 
contribute to resistance. Although the study by Atmojo and Fridayani primarily 
focuses on micro-enterprises rather than education, it does mention cultural 
resistance and limited awareness about technology as challenges affecting 
technology adoption in rural settings (Atmojo & Fridayani, 2023). This combination of 
infrastructural inadequacies, lack of training, and cultural resistance creates a 
significant hurdle for effectively adopting digital technologies in rural educational 
contexts. 

On the other hand, facilitators for technology adoption include the potential for 
improved student engagement and learning outcomes when technology is 
successfully integrated. For example,  Pradana and Josiah indicate that successful 
technology use in some schools has led to improved student interest and 
participation (Pradana & Josiah, 2024), while Rabani et al. outline how technology can 
improve education quality and address access disparities across regions. 
Additionally, initiatives focusing on teacher training and capacity building have 
shown promise in enhancing educators' confidence and competence in using digital 
tools.  
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The role of national education policies in Indonesia is crucial to supporting 
technology-enhanced learning, especially in remote regions. The introduction of the 
Merdeka Curriculum, which emphasizes flexible learning paths and the use of digital 
competencies, reflects a national commitment to modernizing educational practices 
to meet contemporary demands (Azmi et al., 2023). However, the implementation of 
such policies is often contingent upon adequate infrastructural support and training 
programs tailored to rural contexts. Findings from Sumarno highlight that successful 
technology use requires coordinated efforts among governmental bodies to ensure 
resources are effectively distributed and educators are adequately prepared 
(Sumarno, 2023).  

Moreover, national policies must also address the digital divide that exists 
between urban and rural areas. As highlighted by Nurcahyoko et al., enhancing 
literacy and digital skills in rural regions is imperative to bridge educational disparities 
and improve learning outcomes (Nurcahyoko et al., 2024). Governmental 
interventions, such as financing initiatives to expand internet access and providing 
digital devices to schools in remote areas, are essential to fostering an environment 
conducive to technology adoption.  

The use of educational technology into language teaching, particularly in under-
resourced areas, can be effectively explained through several theoretical 
frameworks. One prominent model is the SAMR (Substitution, Augmentation, 
Modification, Redefinition) model, which provides a structured approach for 
educators to evaluate how technology can transform the learning experience. 
According to Boateng & Kalonde (2024), this model not only encourages progressive 
technology adoption but also facilitates increased student engagement through 
interactive learning experiences. The stages of SAMR allow teachers to start from 
simple tool substitutions and gradually move towards redefining tasks that were 
previously inconceivable without technology (Boateng & Kalonde, 2024). This 
transformation is particularly impactful in rural settings where traditional methods 
may be insufficient to engage students. 

Another relevant framework is the bioecological systems theory, as suggested 
by Bond and Bedenlier, which emphasizes the interconnectedness of students, 
teachers, and technology within their learning environments. This perspective helps 
in understanding how micro-level factors, such as teacher preparedness and student 
motivation, can influence the effective use of technology in educational practices 
(Bond & Bedenlier, 2019). By considering these interactions, educators can create 
more tailored and supportive learning experiences that address the unique 
challenges faced in rural areas, thus promoting a better use process. 

Evaluations of the impact of technology use on language learning outcomes and 
student engagement in rural settings show mixed but promising results. For instance, 
Kaziya's systematic review highlights that while technology can foster collaboration 
and improve critical thinking, the benefits are contingent on adequate infrastructure 
and ongoing teacher development (Kaziya, 2025). Moreover, other research 
demonstrates that technology provides motivation and opportunities for authentic 
learning, although it also raises concerns about potential distractions and misuse by 
students. This duality underscores the importance of strategic implementation to 
maximize benefits while minimizing drawbacks. 

Additionally, the work by Parkes et al. finds that while technology has the 
potential to enhance access to education for students from rural and remote areas, 
its effectiveness often hinges on how it is integrated into the educational framework 
(Parkes et al., 2015). When technology is used thoughtfully, it can significantly enrich 
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the learning experience and boost engagement, allowing for interactive and 
personalized learning opportunities. Conversely, inadequate implementation can 
exacerbate existing educational inequities, leading to higher attrition rates and 
decreased engagement. Finally, this study illustrates that while barriers do exist in 
rural areas, successful technology use can enhance language learning outcomes 
and student engagement when approached with thoughtful strategies and 
resources. 

2. METHODOLOGY 

The present research employed a qualitative case study methodology, a widely 
acknowledged approach particularly effective for investigating technology use within 
rural educational contexts. This approach was deliberately selected due to its ability 
to deeply explore complex, context-specific issues that quantitative methodologies 
might not adequately address (SAGNAK & Baran, 2021). The case study methodology 
was especially appropriate considering the nuanced and multifaceted experiences 
of participants in remote Indonesian regions, where conventional educational 
practices may face considerable limitations due to infrastructural and resource 
constraints. 

Data were collected from three geographically isolated regions in South 
Sulawesi, Indonesia: Salubarana’ Lembang Buakayu village, Leon Ratte Buttu village, 
and Dengngo’ Lembang Bau village within the Bonggakaradeng District. These 
locations were specifically chosen due to their significant infrastructural limitations, 
notably limited internet connectivity and scarce educational resources, which 
exemplify the typical barriers to effective technology use in rural Indonesian 
educational contexts. Such deliberate site selection enabled the research to capture 
authentic representations of the challenges and adaptations related to technology-
based education in remote environments (Findley et al., 2024). 

The participants consisted of three English teachers and seventy-five secondary-
level students drawn from three public junior high schools located within the Tana 
Toraja region. Employing purposive sampling, participants were intentionally 
selected based on their direct involvement with technology-based English 
instruction. This sampling strategy was crucial to ensure that the collected data 
would be deeply relevant and provide substantial insights into the central research 
questions, allowing researchers to capture diverse yet pertinent perspectives 
reflective of the research focus (Findley et al., 2024).  

To comprehensively explore the use of technology within these rural educational 
settings, multiple data collection methods were used, including semi-structured 
interviews, focus group discussions, classroom observations, and document 
analysis. Semi-structured interviews were conducted with the English teachers, as 
these provide significant flexibility and depth, allowing participants to elaborate on 
their experiences, perceptions, and strategies regarding technology use in their 
educational practices. Interviews followed predetermined but open-ended 
questions, enabling a nuanced exploration of the teachers' experiences while 
permitting the discussion to naturally progress based on participant responses 
(SAGNAK & Baran, 2021).  

Focus group discussions involving students were also conducted to provide 
deeper insights into student perceptions, experiences, and attitudes toward digital 
technologies within their learning environments. This format was chosen for its 
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capacity to elicit interactive and candid discussions among students, enriching the 
data with collective perspectives and peer reflections on the use of technology in 
language education (Nguyen et al., 2024). 

Classroom observations supplemented interview data by providing an 
opportunity to directly witness teacher-student interactions, technology usage 
patterns, and practical instructional challenges and adaptations. Observations were 
structured to capture both synchronous online sessions and blended learning 
scenarios, highlighting variations in technology use practices and their effectiveness 
within constrained environments. 

Furthermore, document analysis was conducted on relevant instructional 
materials, including lesson plans, educational digital resources, and institutional 
policies governing technology use within schools. This analysis offered retrospective 
insights, highlighting how technological use was planned, documented, and 
implemented within the educational practices at these institutions. Such analysis 
was pivotal for understanding formal and informal frameworks guiding technology 
use, aligning with previous studies emphasizing the utility of document analysis in 
educational research (Nihishova & Kryvonosova, 2020).  

Data analysis was performed using thematic analysis, an established qualitative 
method recognized for systematically identifying, analyzing, and reporting patterns 
within collected data. Following the structured process outlined by Galatzan et al., 
(2024), thematic analysis allowed for the identification of recurrent themes across 
various data sources, elucidating underlying phenomena related to infrastructural 
constraints, pedagogical adaptations, student engagement, and institutional 
dynamics influencing technology use. 

To enhance the trustworthiness and credibility of the qualitative findings, 
multiple strategies recommended by Zeighami et al., (2021) were employed. 
Credibility was assured through member checking, wherein participants reviewed 
the interpreted findings for accuracy and authenticity, thereby confirming the validity 
of interpretations and reducing researcher bias (Anim-Wright, 2024). Dependability 
and confirmability were achieved through meticulous documentation of research 
procedures, data collection methods, and analytical decisions, maintaining 
transparent and auditable records to facilitate external review and replication 
(Bingham, 2023). 

Additionally, methodological triangulation was conducted by integrating 
multiple data sources including interviews, focus groups, observations, and 
document analyses to confirm and cross-validate findings, thus strengthening the 
comprehensiveness and robustness of the conclusions drawn (Drozdikova–Zaripova 
& Sabirova, 2020). Such triangulation provided an enriched perspective on 
technology use practices and highlighted consistencies and discrepancies across 
various data sources. 

Ethical considerations were rigorously observed throughout the research 
process due to the vulnerability and geographic isolation of the participants. Ensuring 
informed consent was prioritized, clearly communicating research aims, methods, 
potential risks, and participants' rights, particularly crucial given the educational and 
infrastructural limitations potentially affecting participants' full comprehension 
(Molyneux et al., 2021). Maintaining confidentiality was similarly emphasized, with 
strict measures implemented to secure participant identities and data, addressing 
ethical obligations and preventing potential negative social repercussions within 
close-knit rural communities (Alves et al., 2022). 
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Moreover, a reflexive research approach was adopted, acknowledging 
researcher positionality and potential power dynamics within the research context. 
This reflexivity involved continuous self-assessment to ensure ethical interactions 
with participants, promoting mutual respect and transparent communication 
throughout the study (Love & McDonnell, 2024). Additionally, researchers 
consistently assessed and mitigated any potential adverse impacts on participants, 
proactively safeguarding their well-being and interests, aligning with ethical research 
responsibilities underscored by Dickins (2025). 

Overall, the methodological rigor, careful participant selection, comprehensive 
data collection strategies, and meticulous ethical adherence significantly 
contributed to the integrity and depth of this qualitative case study. Through these 
systematic and ethically sound approaches, the research aimed to generate 
substantial insights into the complexities and potentialities of technology use within 
rural English language education in Indonesia. 

3. RESULTS 

3.1 Infrastructure Limitations in Rural Schools 

3.1.1 Access to Devices and Connectivity  

The research revealed that a pervasive lack of technological infrastructure 
significantly hindered the use of digital tools in English language education. In the 
studied regions of Bonggakaradeng District, South Sulawesi, most schools lacked 
adequate digital devices such as laptops, tablets, or projectors. Internet connectivity 
was sporadic and often unreliable, consistent with findings by Coker (2021), who 
described geographic digital divides as a major impediment to effective teaching in 
rural environments. Many students reported needing to travel long distances to reach 
areas with stable connections, a factor that limited both the duration and 
consistency of digital engagement. 

"Sometimes I have to walk to the hill near our village just to get a signal strong 
enough to download my homework," said one student from Leon Ratte Buttu. 

Classroom observations confirmed these accounts, with several teachers 
seen relying solely on printed materials and verbal explanations due to the absence 
of digital presentation tools. Document analysis revealed that lesson plans rarely 
included multimedia components, and when they did, teachers annotated the plans 
with notes such as "if signal allows" or "alternative: voice note." 

This infrastructural inadequacy aligns with the assertions of Bahri et al. (2024), 
who noted that digital literacy deficits in rural settings are primarily rooted in 
insufficient exposure to digital tools. Furthermore, socio-economic constraints 
exacerbated the situation, as many families lacked access to smartphones or home 
internet (Fu et al., 2023). These combined limitations severely impacted the ability of 
both teachers and students to engage meaningfully with online English instruction. 

 
3.1.2 Effects on English Language Instruction Due to infrastructural 
barriers, English instruction in the observed schools was largely constrained to low-
tech or offline modes. Teachers reported difficulty in accessing multimedia 
resources or engaging students in interactive digital tasks. These conditions 
reinforced prior observations by Muhaimin et al., (2020) that poor access to digital 
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content diminishes opportunities for active language learning and creative task 
design. 

"I often record voice instructions and send them via WhatsApp when the 
internet is too weak for a video call," shared one English teacher in Salubarana’ 
Lembang Buakayu. 

Observations supported this claim, as teachers were frequently seen using 
voice recordings in lieu of live instruction. Students played these messages during 
break time using shared devices. Lesson documents analyzed showed that digital 
materials were frequently substituted with printouts or audio files to circumvent 
technical limitations. As one lesson plan noted, "send PDF and audio on Monday; 
collect responses on Thursday." 

Consequently, teaching remained highly traditional and text-dependent, 
contributing to lower student engagement and reduced linguistic input exposure. 

Table 1. Summary of Infrastructural Challenges in the Three Study Sites 

Region Internet 
Availability 

Device Access Power Stability 

Salubarana’ Lembang 
Buakayu 

Intermittent Shared mobile 
devices 

Frequent power 
outages 

Leon Ratte Buttu Weak signal, 
patchy 

Limited school 
devices 

Occasional 
blackouts 

Dengngo’ Lembang Bau Very limited or 
none 

Personal phones 
only 

Unreliable and 
unstable 

 

3.2 Teacher Adaptation and Improvisation 

3.2.1 Contextual Strategies and Creativity Despite these limitations 
 English teachers exhibited resilience and adaptability. One common strategy 

was the use of mobile messaging applications like WhatsApp to deliver assignments 
and voice-recorded instructions. This aligns with Gupta & Hayath (2022), who 
emphasized the utility of mobile technology in bypassing infrastructural barriers. 
Teachers also shared content using USB drives or preloaded SD cards, allowing 
students to access materials offline at home or in community centers. 

"I download videos and give them to students using USB or Bluetooth sharing. 
That way, they can watch the lessons even without the internet," explained a teacher 
from Dengngo’ Lembang Bau. 

Observation notes showed that several teachers had developed their own bank 
of short videos, stored on personal flash drives, which they distributed weekly. In 
some schools, classroom walls displayed printed screenshots from these videos to 
reinforce vocabulary. Document analysis of instructional materials indicated a shift 
from synchronous to asynchronous models, with lesson pacing adjusted to 
accommodate technological limitations. 

Community collaboration was another recurring theme. Teachers worked with 
local leaders to create shared digital access points. In some cases, they transformed 
village offices or community halls into temporary learning hubs. Such collaborative 
adaptation echoes the observations of Shea et al., (2023), who highlighted how 
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community-driven solutions can sustain learning continuity in technology-poor 
environments. 

 
3.2.2 Professional Development and Capacity Building Teachers  

Who had previously attended digital literacy workshops showed higher levels 
of confidence in using technology for instruction. This reflects Koh & Daniel (2022) 
assertion that targeted professional development enhances pedagogical innovation. 
In the studied regions, teachers with professional development backgrounds were 
more likely to integrate multimedia elements into lessons, even in constrained 
conditions. 

"After attending a training held by the education department, I learned to use 
Canva and simple video editing tools to make my English lessons more interactive," 
said one English teacher from Tana Toraja. 

Observation data revealed that these teachers incorporated visual elements 
like flashcards designed via Canva into their printed materials. Some even produced 
short English vocabulary videos using mobile apps. Analysis of training certificates 
and teacher portfolios confirmed the positive correlation between professional 
development exposure and instructional innovation. 

Training was often informal or peer-led, with educators forming small networks 
to share tools and teaching strategies. This self-organized professional learning 
community approach supports the findings of Jobst et al., (2022), which link positive 
teacher attitudes and peer collaboration to improved technology use. 

Table 2. Teacher Adaptation Strategies 

Strategy Description Tools Used Reported 
Effectiveness 

Mobile Messaging Sending assignments 
and instructions via 
WhatsApp 

WhatsApp, voice 
notes 

High in 
asynchronous 
learning 

Offline Media 
Distribution 

Using USB/SD cards for 
lesson materials 

USB drives, SD 
cards 

Medium to high 

Community 
Learning Hubs 

Partnering with local 
centers for student 
access 

Village halls, 
borrowed devices 

High when 
supported locally 

Peer 
Collaboration 

Teachers share 
resources and 
training informally 

Print materials, 
informal 
mentoring 

Medium 

3.3 Student Digital Literacy and Motivation 

3.3.1 Variations in Digital Literacy Levels Student  
Students’ responses showed diverse levels of digital literacy. Some students 

were adept at navigating messaging apps or downloading files but struggled with 
academic applications or structured digital learning platforms. These findings are in 
line with Wahyuni et al., (2023), who reported a gap between social and academic 
digital skills among rural learners. The disparity hindered students' ability to 
complete online tasks efficiently and often necessitated teacher intervention. 
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"I can use Instagram and TikTok easily, but I don't know how to use Google 
Classroom or Zoom unless someone helps me," explained a student from 
Salubarana’ Lembang Buakayu. 

Observational data showed that during blended learning sessions, students 
frequently assisted each other in accessing and interpreting digital content. This 
peer-supported learning was critical to navigating mobile-based platforms. 
Document analysis of student assignments revealed inconsistencies in formatting 
and submission types, reflecting varied familiarity with digital tools. 

Students with stronger digital literacy exhibited higher levels of motivation and 
engagement, supporting Rusli et al., (2023) claim that digital competency enhances 
academic participation. Conversely, those lacking confidence in navigating 
technology were more likely to disengage, a trend corroborated by Nacaroğlu et al. 
(2025). 

 
3.3.2 Motivational Factors and Barriers Despite infrastructural 
constraints 

Students expressed enthusiasm for learning English through digital means. 
Interactive elements such as videos and gamified quizzes significantly increased 
their interest. Fayanto et al., (2023) observed similar results, linking user-friendly 
digital platforms to improved student motivation. 

"When we get English games or quizzes online, it's fun and I feel like I learn 
faster," said a student from Bonggakaradeng District. 

Observations supported this sentiment; students showed higher attentiveness 
and participation when visual or interactive content was introduced. However, 
document analysis of attendance logs and task submissions indicated that access 
remained inconsistent across socioeconomic lines. Students from lower-income 
households often shared devices with siblings or had limited data access. These 
barriers not only reduced their engagement but also highlighted the intersection of 
technological and economic inequality in rural learning environments (Sarier & Uysal, 
2022).  

Table 3. Student Digital Literacy and Motivation Patterns 

Digital Skill 
Level 

Engagement Indicator Barriers Faced 

High Proactive in accessing 
materials 

Device sharing, mobile data costs 

Medium Participates with support Limited app use, uncertain with 
navigation 

Low Reluctant or inconsistent 
usage 

Low confidence, no guidance or 
access 

 

3.4 Institutional and Community Support 

3.4.1 Role of School Leadership School  
Administrators played a pivotal role in either enabling or hindering technology 

use. Schools with proactive leadership exhibited more innovation in mobilizing 
limited resources. These leaders-initiated collaborations with local government 
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offices and NGOs to secure digital tools and training. Such practices align with Alajmi 
(2022) findings on the importance of digital leadership in enhancing institutional 
readiness. 

"Our school head worked with an NGO to provide internet vouchers for 
students. It helped a lot during the online class period," reported a teacher from Tana 
Toraja. 

Observation data showed that such schools had more structured lesson 
dissemination systems, often including printed schedules and packet delivery 
routines. Document analysis of school policies reflected the presence of technology-
related provisions, particularly in those schools with active leadership. 

Leadership styles varied, but distributed leadership models appeared most 
effective. In schools where teachers were empowered to take initiative, more creative 
solutions emerged. This reflects the framework proposed by Korumaz & GÖLÇEK 
(2021), which associates collaborative leadership with enhanced teacher 
engagement in technology use. 

 
3.4.2 Community Involvement and Policy Support Local  

Local communities played an essential role in supporting technology-
mediated education. Parents and community leaders collaborated with schools to 
improve internet access, offer safe learning spaces, and provide device-sharing 
opportunities. These initiatives demonstrate how grassroots involvement can 
complement formal policy efforts (Kelly et al., 2022). 

"The village chief let us use the meeting hall and solar panel to charge our 
devices and watch the lessons together," noted one student. 

Observations in these community spaces showed students studying in small 
groups, often around a single mobile phone. Document analysis included community 
meeting minutes and partnership agreements showing coordinated efforts to sustain 
learning access. 

Moreover, community-driven support structures contributed to sustained 
student participation. Digital literacy programs hosted at village centers offered 
students hands-on experience, reinforcing school-based learning. The effectiveness 
of such community-based interventions echoes Sayuti et al., (2020) argument that 
inclusive planning and localized solutions are key to educational success in rural 
settings. 

Table Summary: Institutional and Community Support in Technology Integration 

Category Key Insights Examples / Evidence 
Role of School 
Leadership 

School leaders greatly influenced the 
success of tech integration; proactive 
leadership led to innovative resource 
mobilization and system structuring. 

- School head 
collaborated with NGO for 
internet vouchers in Tana 
Toraja 

 
While national policies like the Merdeka Curriculum aimed to promote digital 

competencies, their implementation in rural areas was uneven due to infrastructural 
gaps. Nevertheless, when local efforts were aligned with broader policy objectives, 
outcomes improved. This emphasizes the need for bottom-up policy adaptation to 
ensure contextually relevant applications of digital initiatives. 
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In summary, the research highlights that while substantial infrastructural 
barriers persist in rural Indonesia, the adaptive responses of educators, the 
enthusiasm of students, and the commitment of local communities collectively 
demonstrate a resilient and resourceful approach to integrating technology into 
English language education. These findings call for sustained multi-stakeholder 
engagement and targeted investments to bridge the digital divide and enhance 
educational equity in marginalized regions. 

4. DISCUSSION 

The findings from this study underscore the significant role that infrastructural 
limitations play in shaping educational outcomes in rural Indonesian schools, 
particularly in relation to English language acquisition. The research corroborates the 
assertion of Fargas & Bagley (2021) that financial and infrastructural constraints in 
small rural schools limit the availability of comprehensive educational programs. In 
the context of the study regions, the lack of reliable internet, digital devices, and 
access to modern teaching tools, as highlighted by Pradana & Josiah (2024), mirrors 
the widespread challenges faced by rural schools globally. These limitations not only 
inhibit the effective use of technology but also curtail pedagogical innovation and 
access to high-quality language instruction. Song (2023) and Zhao et al., (2022) 
further emphasize that these inadequacies, compounded by low teacher capacity 
and systemic underfunding, restrict the creation of linguistically rich learning 
environments necessary for language development. 

The persistent digital divide highlighted by Zhao et al., (2022) and observed in 
this study manifests in limited student access to digital content and a lack of 
supportive educational ecosystems. The disparities between rural and urban 
learners, as illustrated in Peng (2024), are stark, and without targeted interventions, 
they are likely to widen. Teachers in the studied regions reported that traditional 
instruction dominated their practice due to insufficient digital resources, echoing the 
assertions by Coker (2021) and Muhaimin et al., (2020) that infrastructural 
deficiencies perpetuate rudimentary instructional methods. 

Yet, despite these structural challenges, the data from this research also 
revealed the central role of teacher agency and resilience in sustaining educational 
technology initiatives. Janes and Chen (2024) define teacher agency as the ability to 
influence one's professional environment, a quality that emerged strongly among 
participating educators. These teachers adapted resourcefully, utilizing mobile 
phones, preloaded media, and asynchronous communication methods like 
WhatsApp to ensure learning continuity. Their behavior exemplifies the findings of 
Quinn et al., (2020), who argue that online professional development can empower 
rural educators to navigate limited-resource contexts effectively. 

This resilience, as Hong (2023) discusses, allows educators to maintain 
commitment despite adverse conditions. Teachers in the study showed creativity in 
forming learning communities, collaborating with peers, and working with local 
institutions, embodying the capacity for sustained engagement noted by Burke & 
Buchanan (2022). Randolph et al., (2024) and Chen et al., (2022) also emphasize the 
significance of remote coaching and ongoing training in building teacher capacity. 
The success of these educators in creating meaningful learning experiences with 
minimal infrastructure reflects the importance of nurturing local competencies and 
supporting continuous development initiatives tailored to rural realities. 
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Furthermore, the role of digital literacy in student engagement and academic 
participation emerged as a crucial theme. Students with basic familiarity with digital 
tools were more motivated and performed better in their English studies, supporting 
Wahyuni et al., (2023) and Rusli et al., (2023), who argue that digital competency 
enhances academic outcomes. Conversely, students with low digital literacy 
struggled to use educational platforms effectively, often becoming disengaged. 
These findings align with those of Nacaroğlu et al., (2025), who observed similar 
patterns among marginalized learners. 

Bridging the divide between informal digital habits and academic digital literacy 
is therefore essential. Gautam & Mani (2024) illustrate how mobile technologies 
serve as effective informal learning tools, particularly in underserved communities. 
The students in this study, while comfortable with social media and mobile apps, 
often lacked the digital competencies needed for structured academic engagement. 
As such, institutional strategies must involve integrated digital literacy curricula, as 
advocated by Maldon & Pedlow (2023), to formalize and elevate these informal skills. 
Programs that focus on practical applications and align with academic expectations, 
such as those proposed by Adeleye et al., (2024) and Dwiyasa et al., (2022), can 
bridge this gap and enhance student confidence and participation. 

Community involvement was also shown to be integral to the success of digital 
learning initiatives. The active participation of parents, village leaders, and NGOs in 
supporting internet access, providing shared devices, and establishing learning hubs 
reflects Puspita (2024) emphasis on community-driven digital ecosystems. Such 
support not only extended the reach of instructional content but also fostered a 
sense of shared responsibility for educational outcomes. Intergenerational learning 
and family involvement, as Wu et al., (2024) suggest, further enhanced student 
motivation and commitment to learning. 

The findings reinforce the need for holistic, context-sensitive solutions that 
consider both infrastructural needs and social ecosystems. Adeleye et al., (2024) 
propose a multi-stakeholder collaboration model to foster inclusive digital literacy, 
which this study finds particularly relevant. Community-based digital learning 
programs, tailored to local contexts and resources, can ensure greater relevance and 
sustainability, as observed in Eden et al., (2024). Furthermore, efforts to align 
technological skills training with local employment opportunities, as Santa (2022) 
recommends, can make learning more meaningful and outcome-oriented. 

Effective use of informal and formal learning experiences, as suggested by 
Asmayawati (2023), also provides rural learners with accessible pathways to digital 
proficiency. In the study, informal methods such as mobile learning and peer support 
played a foundational role in shaping students' engagement. Formalizing these 
experiences through extracurricular programs, collaborative inquiry (Chen et al., 
2025) , and academic workshops can consolidate student competencies and reduce 
the digital learning gap. 

Policy implications from the study strongly support existing literature on the 
necessity of targeted infrastructure and teacher training investment. Wagg & 
Simeonova (2021) contend that digital learning initiatives require foundational 
infrastructure to be effective. This includes reliable internet, electricity, and device 
availability, which remain glaringly absent in the observed regions. Detlor & Julien 
(2020) emphasize the role of educator professional development, a finding 
substantiated by the correlation in this study between training and teacher 
confidence. 
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The strategic allocation of educational funding toward underserved regions is 
also critical. Targeted investments in digital resources, as proposed by Adeleye et al., 
(2024), can enable equitable access and create conditions necessary for sustainable 
educational technology use. In addition, the findings echo Eden et al., (2024) in 
calling for participatory policy design. The alignment of national policy with local 
needs ensures that technological interventions are contextually relevant and widely 
accepted. Community involvement in planning, as observed in Sayuti et al., (2020), 
fosters ownership and encourages long-term engagement with educational 
initiatives. 

Ultimately, addressing educational inequalities in rural areas demands 
comprehensive and inclusive strategies. These should integrate local knowledge, 
empower educators, involve families and communities, and be supported by 
national policies that prioritize rural educational development. The convergence of 
teacher agency, student digital literacy, community support, and infrastructural 
investment, as showed in this study, offers a roadmap for closing the rural-urban 
education gap in the context of English language learning through technology. 

5. CONCLUSION 

This study investigated the use of technology in English language education 
across three remote regions in South Sulawesi, Indonesia, focusing on infrastructure, 
teacher practices, student digital literacy, and community support. The findings 
affirm that significant infrastructural barriers, including inconsistent internet 
connectivity, lack of devices, and unreliable electricity, persistently hinder digital 
learning in rural schools. However, the study also reveals the resilience and agency 
of teachers who adopt creative low-tech strategies, collaborate with communities, 
and continuously develop their digital competencies to deliver effective instruction. 
Students, despite varied digital literacy levels, showed high motivation to engage with 
digital tools, especially when content was interactive and accessible. Community 
and institutional support further influenced the success of technology use, with 
active school leadership and external partnerships playing a pivotal role. 

The implications of these findings emphasize the need for targeted 
interventions in rural education policy, particularly in infrastructure investment, 
professional development for teachers, and the implementation of localized digital 
literacy programs. The study contributes to the existing literature by offering 
empirical insights into the nuanced dynamics of technology-enhanced language 
learning in under-resourced settings. It highlights the interconnected roles of 
infrastructure, teacher adaptability, student engagement, and community support in 
shaping equitable access to English language education. Future research could 
explore longitudinal impacts of community-based digital interventions or examine 
scalable models for technology use in similar rural contexts. 
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