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Abstract  

This study investigates the role of digital education in promoting social sustainability, 
cultural preservation, and equitable access to knowledge in the context of primary 
education. The research focuses on an Islamic primary school in East Java, Indonesia, 
which actively implements digital transformation through adaptive learning 
technologies, collaborative platforms, and digital humanities integration. The study 
aims to understand how these digital tools align with Sustainable Development Goals 
(SDGs), particularly in fostering inclusion and environmental responsibility. Employing 
a qualitative case study design, data were collected through semi-structured 
interviews, focus group discussions, and direct classroom observations involving 16 
participants, including school leaders, teachers, parents, and program facilitators. The 
findings reveal that the integration of post digital aesthetics and sustainability initiatives 
supports inclusive and ethical educational practices, while also challenging 
deterministic views of technology. The study emphasizes that digital transformation in 
education must be culturally contextualized and ethically guided to ensure long-term 
impact. Future research is recommended to explore scalable models across diverse 
educational settings. 
Keywords: cultural narratives, education equity, social studies, sustainability 
 

Abstrak  

Penelitian ini bertujuan untuk mengkaji peran pendidikan digital dalam mendorong 
keberlanjutan sosial, pelestarian budaya, dan akses pengetahuan yang setara dalam 
konteks pendidikan dasar. Subjek penelitian ini adalah sebuah sekolah dasar Islam di 
Jawa Timur, Indonesia, yang secara aktif mengimplementasikan transformasi digital 
melalui teknologi pembelajaran adaptif, platform kolaboratif, dan integrasi humaniora 
digital. Penelitian ini menggunakan pendekatan studi kasus kualitatif. Data 
dikumpulkan melalui wawancara semi-terstruktur, diskusi kelompok terarah (FGD), 
dan observasi langsung di dalam kelas, melibatkan 16 partisipan yang terdiri dari 
kepala sekolah, guru, orang tua, dan fasilitator program literasi digital serta 
keberlanjutan. Hasil penelitian menunjukkan bahwa integrasi estetika postdigital dan 
inisiatif keberlanjutan mendukung praktik pendidikan yang inklusif dan etis, sekaligus 
menantang pandangan deterministik terhadap teknologi. Penelitian ini menekankan 
bahwa transformasi digital dalam pendidikan harus dipandu oleh konteks budaya dan 
nilai-nilai etis untuk memberikan dampak jangka panjang. Studi lanjutan disarankan 
untuk mengeksplorasi model yang dapat diterapkan secara luas di berbagai latar 
pendidikan. 
Kata Kunci: narasi budaya, kesetaraan pendidikan, studi sosial, keberlanjutan 
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Introduction 

The rapid advancement of digital technologies has transformed education in profound 

ways, reshaping both how students learn and how institutions operate (El Hilali et al., 2020; 

Litterio, 2020; Thompson, 2021). Digital tools offer promising benefits, such as more flexible 

learning environments, personalized instruction, and streamlined administrative processes. 

However, alongside these advantages come pressing concerns about equity, ethics, and 

sustainability. A key perspective in understanding these changes is technological 

determinism, which suggests that technology is the driving force behind societal and 

educational transformation (David Webster, 2017; Quy et al., 2023). While this view 

highlights the power of technology to reshape learning, it often overlooks the broader social, 

cultural, and environmental implications of digital education (Gomez-Trujillo & Gonzalez-

Perez, 2022). 

Beyond these social inequalities, the widespread use of digital technology also 

presents significant environmental challenges, such as high energy consumption and the 

growing volume of electronic waste, which further widen the digital divide (E. Choi & Park, 

2022; Fernández-Mateo & Franco-Barrera, 2020). Ethical concerns are also becoming more 

pressing as proprietary digital platforms increasingly shape the educational landscape, 

raising important questions about data governance, privacy, and the risk of undermining 

democratic values when technological development is driven by a handful of large 

corporations (Bedford-Strohm, 2020). This complex reality highlights the need for a 

comprehensive framework that not only maximizes the logistical benefits of digital 

technology but also proactively addresses its social, ethical, and environmental implications. 

In response to these challenges, post digital aesthetics offers a more flexible and 

critical perspective on digital transformation, challenging Ellul’s view of technology as an 

autonomous force beyond human control (Gozzi, 2000; Vanderburg, 2012). While Ellul 

argues that technological development follows its own path (Lovasz, 2023), independent of 

human intervention, post digital aesthetics reframes technology as an evolving cultural 

artifact shaped by human interactions and societal values (Barbecho et al., 2023). Instead 

of seeing technology as something that dictates social structures, this approach 

acknowledges its entanglement with ethics, creativity, and cultural expression. It also 

dismantles the rigid separation between online and offline experiences, recognizing that 

digital spaces are not just tools for delivering content but dynamic environments that 

influence and are influenced by social realities (Sahni et al., 2024). 
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In education, for example, digital humanities illustrate how computational tools can 

be used to reinterpret cultural artifacts, expand academic inquiry, and develop critical digital 

literacy among students (Vodă et al., 2022; Widiyanto Santoso & Romadhon, 2021). 

Furthermore, incorporating local environmental resources into curricula enables educators 

to promote environmental literacy through hands-on, real-world learning experiences (Fauzi 

et al., 2021). The way energy consumption and technological use are discussed in 

classrooms influences how students perceive their role in environmental responsibility, 

embedding sustainable practices within broader social narratives (Rohman et al., 2024). 

These approaches not only enhance students’ understanding of ecological issues but also 

encourage sustainable habits. Such integrative strategies, which combine post digital 

aesthetics with sustainability principles, allows educators to enhance digital skills, 

encourage innovative thinking, and cultivate a long-term awareness of environmental 

responsibility (Dhimas et al., 2024). In doing so, this approach fosters a generation that not 

only prioritizes ethical and sustainable technology use but also critically engages with the 

cultural narratives surrounding digital transformation (Oseghale, 2023). 

Moreover, transformation initiatives that incorporate sustainability are more likely to 

create inclusive and culturally relevant educational practices. The active participation of 

teachers, parents, local communities, and policymakers is essential in selecting, 

implementing, and evaluating digital tools to ensure that technological progress benefits all 

while maintaining social responsibility (Wagener, 2021; Zhao et al., 2024). From a teaching 

perspective, combining digital transformation with sustainability fosters dynamic and 

engaging learning experiences. For example, project-based activities that integrate virtual 

simulations with hands-on tasks offer students a well-rounded (Dewi Asmia Sulistia 

Wirandini et al., 2024), immersive learning experience, helping them critically analyze how 

digital media shapes their understanding of the world (Elmore & Coleman, 2019; Fasting, 

2022; Kerimbayev et al., 2020; Omran Zailuddin et al., 2024; Taylor, 2020). This blended 

approach highlights the importance of aligning digital tools with educational goals and ethical 

standards, ensuring that technology enhances rather than weakens human connections and 

cultural traditions. 

This study addresses the research question: How can digital tools be ethically and 

culturally integrated into education to promote sustainability and critical digital literacy? It 

bridges theoretical perspectives with real-world challenges, contributing to discussions on 

digital transformation in education while supporting the Sustainable Development Goals 
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(SDGs). The research explores critical digital literacy, user-centered design, and 

sustainability for ethical and culturally relevant technological integration (Novikova, 2021; 

Tewksbury, 2015). Furthermore, the research emphasizes that digital initiatives should be 

designed with careful attention to power dynamics, representation, and sustainability from 

the outset (Khrapov & Baeva, 2022; Salmieri, 2019). Given that schools play a crucial role 

in shaping students' values, responsibilities, and long-term capabilities  (Mikhaylovsky et al., 

2021; Potts, 2017), this study contributes to a more comprehensive, ethical, and sustainable 

approach to the integration of digital tools in education. 

Method 

This study used a qualitative case study approach to examine the integration of post 

digital aesthetics, sustainability metrics, and social sustainability in a primary education 

setting (Lytras et al., 2024; Patterson & Agarwal, 2023). The researcher participated in 

school activities, observed classrooms, and engaged with participants to understand the 

implementation of digital and sustainability initiatives. The research was conducted at MI 

Narrative Quran, an Islamic primary school located in East Java, Indonesia. This school was 

purposively selected due to its active and innovative engagement in digital transformation, 

specifically its integration of adaptive learning technologies, collaborative platforms, and 

digital humanities within the framework of sustainability education. MI Narrative Quran 

stands out as a model for combining Islamic educational values with modern digital 

practices, making it a particularly rich and relevant site for exploring ethical and culturally 

contextualized digital education (Guillén-Gámez & Mayorga-Fernández, 2021). 

The study involved sixteen purposively selected participants from MI Narrative Quran, 

including the principal (female, 58) for leadership insights, an administrator (male, 29) for 

operational and technical perspectives, and six teachers (Grades 1–6) who directly 

implemented digital and sustainability programs. Additionally, eight parents from diverse 

socioeconomic backgrounds (homemakers, civil servants, entrepreneurs) were included to 

represent family perspectives on student learning and home-school collaboration. This 

diverse composition ensured a well-rounded understanding of the implementation and 

impact of digital and sustainability initiatives. Data were collected over six months through 

semi-structured interviews, focus group discussions, and classroom observations (Thorne, 

2005).  

Data collection involved semi-structured interviews lasting thirty to sixty minutes, 

focusing on experiences with adaptive learning technologies, digital collaboration, and digital 
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humanities. Additionally, Focus Group Discussions (FGDs) were conducted with teachers, 

parents, and administrators to explore how digital transformation influenced teaching and 

learning. Teachers discussed instructional technology, parents shared insights into home-

based digital learning, and administrators provided perspectives on the institutional 

implementation of digital tools and sustainability programs. The data analysis followed 

thematic coding using NVivo version 12, aligned with the Digital Competence Framework. 

(Di Vaio et al., 2024; Owoseni, 2023; Prihandono et al., 2024). The analysis proceeded 

through open coding to identify initial patterns, axial coding to group related concepts such 

as adaptive learning, digital literacy, energy conservation, and inclusive access, and 

thematic clustering to develop key dimensions of post digital aesthetics, sustainability 

metrics, and social sustainability, providing a comprehensive understanding of the 

intersection between digital innovation and sustainability in primary education. 

Result and Discussion  

Recent studies challenge Jacques Ellul’s deterministic view of technology by 

emphasizing its role as a tool that can be intentionally designed with ethical and pedagogical 

aims in primary education. For instance, research on post digital learning spaces (Carvalho 

et al., 2024) highlights the creation of equitable and sustainable digital environments shaped 

by educators and communities. Similarly, studies on post digital literacies and pedagogic 

practices (Lacković et al., 2024) emphasize that digital interactions are influenced by 

ecological, relational, and socio material factors, positioning educators and students as 

active participants in shaping learning experiences. The concept of the post digital 

classroom further supports the idea that educational technologies are co-constructed by 

human and non-human agents rather than being autonomous forces (Forsler et al., 2024). 

Collectively, these studies reframed technology as a co-evolutionary process in which 

technology’s impact is actively shaped by educators, students, and policymakers, fostering 

new forms of engagement, creativity, and cultural preservation rather than leading to the 

dehumanization of learning (Knyzelis, 2024). 

Ellul warns of technocratic domination, where decisions are driven by technological 

efficiency rather than human values (Annas et al., 2024; Perspective, 2020). However, this 

study’s focus on sustainability, including eco-friendly digital practices, paperless 

environments, and energy-efficient initiatives, illustrates that technology can be intentionally 

designed to align with social responsibility and environmental stewardship. The findings 
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reveal that digital education does not have to be purely mechanistic or efficiency-driven; 

instead, it can incorporate ethical considerations that prioritize inclusivity, ecological 

awareness, and community engagement. Contrary to Ellul’s assertion that individuals are 

powerless against technological progression, this study suggests that educational 

institutions can exercise agency by designing digital ecosystems that balance technological 

innovation with sustainable and equitable learning environments. 

Moreover, this study challenges Ellul’s notion of an irreversible technological path by 

demonstrating that digital tools can be adapted to specific socio-cultural contexts. For 

example, in one project, students created multimedia biographies of local historical Pictures, 

incorporating regional cultural narratives, which highlighted how digital tools can be tailored 

to enhance cultural relevance. Findings on digital humanities integration and narrative-

driven pedagogy indicate that technology does not necessarily replace traditional 

educational values but enriches them. Students' engagement with interactive historical 

narratives, multimedia biographies, and interdisciplinary projects illustrates how digital 

technologies can enhance critical thinking and cultural literacy rather than diminish them. 

This supports the argument that technology should not be seen as an isolated system 

imposing structural changes but as a flexible, participatory medium that can be adjusted to 

reinforce societal values. 

These findings of this study are structured around the conceptual framework 

presented in Figure 1, which integrates the principles of post digital aesthetics and 

sustainability in the context of primary education. 

 
 

Figure 1. Conceptual framework integrating postdigital aesthetics and sustainability 

in primary education 

Figure 1 illustrates how post digital aesthetics supports a hybrid approach to 

technology, linking physical and digital realities while addressing social and ecological 

sustainability. The section is divided into two main domains: Social Sustainability and 
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Sustainability Metrics. Cultural narratives are central to the Social Sustainability domain, 

ensuring that digital transformation is socially inclusive and culturally relevant by reflecting 

local values and traditions. The Sustainability Metrics domain focuses on evaluating the 

long-term ecological and social benefits of these digital strategies, providing a 

comprehensive view of the opportunities and challenges in implementing digital 

transformation in primary education. 

Table 1. Distribution of Coding References 

Node (Theme) Sub-node (Details) Coding References 

Postdigital Aesthetics Adaptive Learning Technologies 49  
Collaborative Digital Platforms 36  
Digital Humanities Integration 43 

Sustainability Metrics Ecological Sustainability 39  
Energy Efficiency 26  
Paperless Environment 24  
Eco-friendly Practices 38 

Social Sustainability Online Learning Programs 46  
Digital Literacy Initiatives 49 

 

Table 1 presents the distribution of coding references across key themes in post 

digital aesthetics and sustainability within primary education. The highest emphasis appears 

in Adaptive Learning Technologies and Digital Literacy Initiatives (49 references each), 

underscoring the importance of personalized learning and digital skills. Online Learning 

Programs (46 references) further reflect the role of digital platforms in promoting access and 

inclusivity. In terms of sustainability, Ecological Sustainability (39 references) and Eco-

friendly Practices (38 references) show significant attention, while Energy Efficiency (26) 

and Paperless Environments (24) demonstrate ongoing environmental efforts. Moderate 

attention to Collaborative Digital Platforms (36) and Digital Humanities Integration (43) 

points to a growing value placed on interdisciplinary and cooperative learning. Overall, the 

findings highlight the need to align digital innovation with environmental responsibility and 

social equity to support inclusive and sustainable educational transformation. 

a. Adaptive Learning Technologies 

The integration of adaptive learning technologies has significantly enhanced 

personalized education in primary schools. These tools enable students to progress at their 

own pace, catering to their diverse learning needs. Interactive applications focusing on 

literacy and numeracy, particularly for Grades 1 and 2, have proven effective in keeping 

younger students engaged through real-time feedback and adaptive difficulty levels. For 

older students, history-oriented tools tailored for exam preparation have been instrumental 
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in improving understanding of complex topics. The use of adaptive learning platforms was 

coded 49 times in the data, reflecting its significance in the academic experience. As one 

educator noted, "These platforms allowed students to progress at their own pace, ensuring 

that slower learners could catch up without feeling left behind." 

 

Picture 1. Upgrading Skills of Teachers 

This Picture 1 highlights efforts to enhance teachers' skills through professional 

development, showing educators engaged in workshops and using technology and 

collaborative platforms to improve their teaching methods and integrate adaptive learning 

technologies. Adaptive learning technologies effectively address diverse learning needs by 

personalizing content based on student profiles. Using data analytics and machine learning, 

these tools allow students to progress at their own pace (Haase, 2019; van den Berg & de 

Villiers, 2021). Applications that track performance and offer tailored feedback have been 

shown to improve engagement and comprehension, especially for marginalized students 

facing barriers in traditional classrooms (Kearns et al., 2020; Zibin et al., 2023). 

However, the study also identified challenges in implementing these technologies, 

including unequal access to devices and connectivity. Despite efforts to bridge the digital 

divide, schools in remote or economically disadvantaged regions continue to face significant 

barriers, limiting the reach and effectiveness of adaptive tools (Hussain & Brown, 2024). 

Addressing these disparities is essential to ensuring that adaptive learning technologies 

contribute to broader goals of social equity and inclusion. 

b. Collaborative Digital Platforms 

The integration of collaborative digital platforms such as Google Workspace and 

Microsoft Teams has significantly enhanced student collaboration, especially for project-

based learning. While these platforms facilitate effective peer interaction and engagement, 

younger students often require additional guidance to navigate the tools, emphasizing the 

need for age-appropriate interfaces and parental involvement. Collaborative platforms 

transcend geographical and temporal barriers, enabling students and educators to work 
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together using shared virtual whiteboards, discussion forums, and project-based learning 

applications (Jardim, 2021; Nee, 2019). This aligns with post digital aesthetics by blending 

digital tools with physical collaboration, creating hybrid learning environments that enrich 

traditional educational methods (Campbell, 2016). This Picture 2 depicts students actively 

engaging with collaborative digital tools such as Google Workspace and Microsoft Teams, 

especially in project-based learning for Grades 4 to 6. 

 

Picture 2. Students Using Collaborative Digital Platforms 

As one teacher shared, "Collaborative platforms allowed me to stay connected with 

parents and students, ensuring a cohesive approach to education, especially during remote 

learning". This feedback reflects how these platforms improve teacher-parent 

communication while fostering inclusive learning environments (Abraham, 2023; Illi et al., 

2024). Additionally, collaborative platforms promote inclusivity by enabling group work and 

peer feedback, helping engage students who face difficulties with traditional instructional 

methods. These platforms also enhance teacher professional development by providing 

access to global networks and resources, supporting continuous learning (Blakeman et al., 

2020; Lapolla & Copeland, 2023; Zhang, 2025). 

However, concerns about data privacy and security remain significant challenges, 

particularly with platforms managed by large corporations. Addressing these issues through 

strong governance frameworks and locally informed strategies is crucial to maximizing the 

benefits of collaborative digital platforms in primary education (Petralia & Ciliberti, 2023; 

Thomas, 2024).  

c. Digital Humanities Integration 

The integration of digital tools in teaching humanities subjects like history and 

literature has fostered creativity and critical thinking among students. In a Grade 6 project, 

students created multimedia biographies of historical Pictures, blending textual research 

with visual storytelling. This method received 43 coding references, underscoring the 
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potential of digital humanities to reshape students' engagement with cultural narratives 

(Belyak, 2021; Guo & Qiu, 2024). By incorporating digital tools, students not only develop 

digital literacy but also gain deeper insights into historical and cultural contexts through 

creative expression 

 

Picture 3. Collaborative Narrative Culture Games 

The use of digital humanities in primary education marks a significant shift in how 

students engage with cultural artifacts and historical narratives. Computational tools allow 

students to analyze texts, images, and cultural materials, fostering critical thinking and 

interdisciplinary learning (Saryazdi et al., 2022). For example, tools that visualize historical 

data or create digital timelines enhance students' understanding of complex subjects. These 

innovations bridge the gap between traditional literacy and digital literacy, expanding 

students' cognitive and interpretive skills (Sun et al., 2022). 

However, the study reveals that effectively incorporating digital humanities into the 

curriculum requires adequate teacher training. Many educators lack the technical skills and 

confidence needed to use these tools effectively. This highlights the importance of 

professional development programs that align with the principles of post digital aesthetics, 

ensuring that teachers are equipped to integrate digital humanities into their teaching 

practices (Xie et al., 2022). Training initiatives will empower educators to enhance their 

students' learning experiences, making digital tools a meaningful part of the curriculum. 

d. Paperless Environments 

The transition to paperless environments in primary education has yielded significant 

benefits, including reduced resource consumption and streamlined administrative 

processes. Digital tools such as e-books, online assessments, and cloud-based storage 

have replaced traditional paper-based systems, aligning with sustainability goals (Foster, 

2023; Saurabh et al., 2022). However, this shift also presents challenges, particularly in 

ensuring that digital tools are accessible and user-friendly for both students and educators. 

The study found that schools with limited infrastructure or training resources often face 
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difficulties in implementing paperless systems effectively (Panda et al., 2023; Wang & 

Keane, 2020). Addressing these barriers requires targeted investments in digital 

infrastructure and capacity-building initiatives. 

Interviews with teachers, students, and administrators highlighted both the 

advantages and challenges of this transition. Many parents appreciated the environmental 

benefits but expressed concerns about missing printed materials for review. One parent 

noted, "It’s good for the environment, but I miss having printed homework to review," while 

another added, "It’s efficient, but some parents might struggle with technology." Some 

educators emphasized the need for balance, with one stating, "It’s a positive step, but I think 

it’s important to strike a balance with traditional methods." 

Teachers shared various strategies for managing class activities in a paperless 

format. A Grade 1 teacher explained, "We use tablets for drawing and simple quizzes, which 

reduces paper use," while a Grade 3 teacher noted, "Students use e-books and submit 

assignments digitally to minimize paper waste." At higher levels, educators incorporated 

more advanced tools, such as online research projects and fully digital exams, to maintain 

a seamless transition. School administrators highlighted that a gradual transition, combined 

with training and consistent communication with stakeholders, was essential to overcoming 

resistance. "We introduced digital tools like Google Classroom for assignments and exams 

while providing hands-on support for teachers, students, and parents," explained one school 

leader. Platforms such as Google Workspace and Microsoft Teams were identified as 

particularly effective in reducing paper usage. Additionally, schools reported significant cost 

savings and increased efficiency in administrative processes. 

e. Energy Efficiency 

Energy efficiency emerged as a key focus, with schools adopting measures such as 

LED lighting and motion-sensor systems. These initiatives reduced operational costs and 

provided educational opportunities. For instance, Grade 6 students conducted energy 

patrols, reinforcing their understanding of responsible energy consumption One parent 

remarked, "Seeing my child participate in energy patrols has encouraged our family to adopt 

similar habits at home, like turning off unused appliances and lights, creating a more energy-

conscious environment for everyone." However, the high upfront costs of energy-efficient 

technologies pose a barrier to wider adoption. 

Despite these advantages, challenges remain in promoting widespread adoption of 

energy-efficient practices. High initial costs and limited awareness among stakeholders 
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often hinder the implementation of sustainable technologies. The findings underscore the 

importance of policy interventions and incentive programs to support schools in adopting 

energy-efficient solutions (Christensen & Rommes, 2019). 

Energy efficiency emerged as a critical consideration in the sustainable integration of 

digital technologies. The study highlights the potential of energy-efficient devices and 

practices, such as the use of low-power hardware and optimized software, to reduce the 

environmental impact of digital transformation (Merchant et al., 2024). Schools that adopted 

energy-efficient technologies reported significant reductions in operational costs, 

demonstrating the dual benefits of sustainability and economic efficiency. 

f. Eco-Friendly Practices 

Eco-friendly practices were integrated into the educational framework through 

activities such as waste segregation, tree planting, and competitions promoting recycling. 

These initiatives fostered environmental awareness among students and the wider 

community. Teachers also encouraged students to adopt habits like using reusable 

containers, instilling an eco-conscious mindset. 

Interview notes revealed that proactive leadership was instrumental in embedding 

eco-friendly practices within the school culture. One school administrator stated, "Our 

leadership team prioritizes sustainability by modeling green behaviors and actively engaging 

with both staff and students in these initiatives." This perspective is consistent with findings 

that highlight the role of leadership in driving environmentally responsible practices at the 

institutional level(Lindell, 2024).  

Furthermore, integrating sustainability into science, social studies, and Islamic 

studies lessons significantly enhanced student engagement and comprehension of 

ecological and ethical issues. For instance (Picture 3), lessons on recycling processes, 

renewable energy sources, and the Islamic principle of stewardship (khalifa) were 

accompanied by hands-on activities, such as creating compost bins, designing small solar-

powered devices, and discussing the ethical responsibility of caring for Allah’s creation. 

These practices helped students connect ecological awareness with spiritual values, 

fostering a holistic understanding of sustainability. Schools also introduced activities like 

Eco-Waqf projects, where students planted trees as part of a charitable initiative, reinforcing 

the integration of religious teachings with ecological practices. 
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Picture 4: Recycling progam 

These activities align with research suggesting that incorporating sustainability topics 

into the curriculum can deepen students' understanding and foster long-term ecological 

awareness (Petrova, 2022). Additionally, the proactive involvement of leadership teams in 

embedding these initiatives underscores their role in creating a culture of sustainability at 

the institutional level (Barton & Gutiérrez-Antinopai, 2020; Othman & Ameer, 2024). 

g. Ecological Sustainability 

The integration of ecological sustainability initiatives into the school curriculum 

yielded significant results. Programs such as recycling, composting, and tree planting were 

consistently implemented across grade levels. For example, Grade 6 students analyzed the 

school’s energy consumption and proposed strategies for improvement. These initiatives 

align with findings that emphasize the role of education in fostering environmental 

stewardship (Řeřicha & Práger, 2021). 

One significant accomplishment was the adoption of paperless environments, which 

led to a 30% decrease in paper usage and an annual saving of over 8,000 sheets per year. 

The principal highlighted this achievement during an interview, stating, "Transitioning to 

digital systems has not only helped us reduce waste but has also significantly streamlined 

administrative processes, making daily operations more efficient and environmentally 

friendly." These practices not only reduced resource usage but also aligned with broader 

sustainability goals. Interview notes revealed that teachers highlighted the ease and 

efficiency of managing digital assignments, with one teacher noting, "Using e-books and 

digital submissions has not only saved paper but also streamlined grading and feedback 

processes." However, despite these successes, parental involvement in ecological 

initiatives remained inconsistent, highlighting the need for community engagement. 
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This finding aligns with research emphasizing the importance of aligning sustainability 

goals with technological integration (Abraham, 2023; Smith, 2024). Addressing 

infrastructure and training challenges is essential to fully realize the benefits of transitioning 

to paperless systems (Fernández-Portillo et al., 2019). 

h. Online Learning Program 

Online learning programs emerged as a pivotal strategy for improving educational 

access, particularly for students in rural and economically disadvantaged areas. By 

providing digital platforms and resources, the school addressed barriers such as 

geographical isolation and financial constraints. These initiatives were supported by 46 

coding references related to online learning, highlighting their effectiveness in facilitating 

academic participation and reducing social isolation. For example, the use of recorded 

lessons and flexible schedules allowed students to revisit materials at their own pace, 

ensuring that education continued uninterrupted during disruptions like the COVID-19 

pandemic (Acciarini et al., 2021; Antón-Sancho et al., 2024; Krelová et al., 2021). As one 

parent shared during an interview, "Having recorded lessons meant my child could keep up 

with school even when our internet connection was unreliable. It gave us the flexibility to 

adapt learning to our daily challenges." 

The principal emphasized the transformative impact of these programs, stating, 

"Online learning has opened doors to educational opportunities that were previously 

inaccessible, particularly for our students in remote areas." A teacher also highlighted the 

benefits, noting, "The flexibility of recorded lessons ensures that no student is left behind, 

even when they face connectivity issues or personal challenges." Similarly, a parent shared, 

"Online learning has allowed my child to continue their education even when transportation 

was a challenge. It’s reassuring to know they are not missing out on opportunities." 

These findings align with prior literature emphasizing the role of online learning in 

promoting equity in education. Research suggests that online platforms can significantly 

enhance access to quality education for marginalized groups, addressing long-standing 

disparities in educational opportunities (J.-H. Choi & Kim, 2020; Krelová et al., 2022). 

i. Equal Access 

Efforts to ensure equal access included device-sharing programs and subsidized 

internet packages, allowing students from lower-income households to participate in online 

learning. Flexible schedules and recorded lessons further supported students facing 

connectivity challenges, enabling them to engage with educational materials at their own 

pace. For example, one parent noted during a focus group discussion, "The recorded 
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lessons have been a lifesaver for my child, especially when internet connectivity was 

unreliable. We could access the lessons at convenient times, ensuring continuity in 

learning." 

These initiatives helped bridge the digital divide to some extent, particularly during 

the pandemic. However, barriers such as inconsistent internet connectivity, limited 

availability of devices, and a lack of digital literacy among parents persisted, particularly in 

rural areas. These challenges reflect broader issues highlighted in the literature, where the 

digital divide exacerbates existing social inequalities and limits the reach of technological 

advancements in education (Montenegro-Rueda et al., 2023). 

Teachers also played a pivotal role in mitigating access disparities by designing 

offline tasks and providing printed materials for students without reliable internet 

connections. As one teacher shared, "Creating printed assignments and ensuring they 

reached students who couldn’t access online platforms was a challenge, but it was 

necessary to ensure no one was left behind." These efforts aligned with research advocating 

for user-centered approaches in education, emphasizing the importance of ensuring that no 

student is excluded due to technological barriers (Passantino, 2021; Potts, 2017; Saltos-

Rivas et al., 2022). 

Despite these commendable efforts, achieving true equal access remains a complex 

challenge. Schools must collaborate with policymakers, non-governmental organizations, 

and the private sector to secure funding for infrastructure improvements, including 

widespread internet connectivity and affordable device distribution. Moreover, integrating 

digital literacy programs for parents can empower families to better support their children's 

education, fostering a more inclusive learning environment. 

j. Digital Literacy Initiatives 

Digital literacy initiatives were instrumental in equipping students with essential skills 

to navigate digital environments. Alongside the online learning programs, the school 

implemented initiatives to ensure that students, particularly those from marginalized 

backgrounds, could engage effectively with the available technology. These programs were 

designed to equip students with the essential skills needed to navigate digital environments, 

engage with online content, and use technology responsibly. For example, Grade 5 students 

engaged in blog creation projects, which improved their technical and writing skills. These 

initiatives received 49 coding references, reflecting their impact on fostering social equity. 
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One educator remarked, "The digital literacy initiatives have been transformative. It’s 

not just about using technology but ensuring everyone has the skills to do so effectively." 

This aligns with research emphasizing the importance of critical digital literacy in 

empowering learners to engage responsibly with technology (Bulger et al., 2023; Dezuanni, 

2021; Molinaro et al., 2021). Teachers highlighted that these programs prepared students 

for a technology-driven future by introducing skills progressively, starting with basic 

navigation for younger students and advancing to collaborative projects and research for 

older ones. 

Parental involvement was identified as crucial for the success of these initiatives. 

Many parents expressed a need for training programs to better support their children’s digital 

education at home. As one parent noted during a focus group discussion, "Understanding 

how to use the platforms my child works with has helped me guide them better, especially 

when they face technical difficulties." 

The success of these initiatives lies not only in introducing students to technology but 

in empowering them with the skills necessary to use it effectively and responsibly. This was 

particularly important for leveling the playing field for students from marginalized 

communities, allowing them to compete on equal terms with their peers. 

These findings are consistent with literature suggesting that digital literacy programs 

can significantly enhance social equity by providing marginalized groups with the tools and 

knowledge they need to navigate the increasingly digital world. Studies show that such 

initiatives improve academic outcomes and promote long-term success for students, 

particularly those from disadvantaged backgrounds (Guillén-Gámez et al., 2022; Leung & 

Bentley, 2017; Yang et al., 2023). By focusing on digital literacy, the school contributed to 

reducing the digital divide and fostering social sustainability by ensuring that all students, 

regardless of socio-economic background, had the opportunity to thrive in a digital 

environment. 

Conclusion 

 This study challenges Jacques Ellul’s deterministic view of technology as 

autonomous and irreversible, showing instead that digital education is a flexible tool shaped 

by ethical, social, and cultural values. Rather than prioritizing efficiency alone, digital 

transformation in education is actively influenced by educators, policymakers, and learners 

to promote inclusion, sustainability, and cultural preservation. Thoughtful integration of 

technology can support Sustainable Development Goals by expanding access to inclusive 
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and equitable learning. The findings emphasize that ethical digital practices are essential for 

building socially responsible and empowering educational environments. 

Suggestion 

These insights underscore the need to align digital education with broader 

sociocultural values, ensuring that technology advances not only efficiency but also social 

integration, cultural preservation, and global citizenship. This approach supports the 

Sustainable Development Goals, especially Goal 4, Goal 10, and Goal 16, by promoting 

equitable access, cultural diversity, and inclusive societies. Future research should explore 

how digital education models can be adapted across various contexts to deepen 

understanding of digital literacy and cultural narratives in advancing social sustainability. 
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