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Abstract: The rapid advancement of digital technology has had a profound impact on global educational systems, 

pushing for the integration of digital tools into teaching and learning processes. In Langkat, North Sumatra, Indonesia, 

the implementation of digital education is becoming increasingly important as part of a nationwide initiative to 

modernize and improve education standards. This study examines the opportunities, challenges, and impacts of 

digital education in Langkat, with a focus on how local schools are adopting digital tools, the barriers they encounter, 

and the outcomes for students and teachers. Through a mixed-method approach, the research combines surveys of 

educators and students with in-depth interviews with policymakers and educational leaders in the region. Results 

show that while the adoption of digital education offers promising benefits such as increased access to resources and 

enhanced student engagement, several challenges remain, particularly related to infrastructure, digital literacy, and 

access to reliable internet. This paper concludes that overcoming these challenges requires targeted policy 

interventions, further investment in digital infrastructure, and continuous professional development for teachers. The 

research contributes to the growing body of literature on the impact of digital education in rural and remote areas. 
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Introduction 

The rapid development of digital 

technologies has reshaped virtually every aspect 

of human life, and the education sector is no 

exception. Digitalization in education refers to the 

integration of technology into teaching and 

learning, which includes the use of digital tools 

such as computers, tablets, the internet, and 

various software applications. This 

transformation is revolutionizing traditional 

classroom settings, offering new opportunities for 

both students and teachers to engage with content 

in more interactive and efficient ways. As the 

world becomes more interconnected through 

digital technologies, the need to ensure equitable 

access to quality education has become a priority 

for many governments and institutions 

worldwide, including in Indonesia. 

Indonesia, a country that spans over 

17,000 islands, faces significant challenges in 

providing quality education across its vast and 

diverse territories. The disparities in educational 

quality between urban and rural areas are 

particularly stark. Urban areas, which often have 

better access to technological infrastructure, are 

more likely to benefit from the digital 

transformation of education, while rural areas, 

such as Langkat in North Sumatra, face numerous 

obstacles. Langkat, located on the western coast 

of Sumatra, is home to several towns and villages 

that have historically been underserved by 

technological advancements, especially in the 

field of education. 

However, the Indonesian government, 

through the Ministry of Education and Culture 

(Kemdikbud), has made significant efforts to 

reduce the digital divide by promoting the 

digitalization of education in underserved 

regions. The aim is not only to improve access to 

educational resources but also to equip students 

with the digital literacy skills needed to thrive in 

a globalized, technology-driven world. Digital 
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education is seen as a way to enhance teaching 

methods, increase student engagement, and 

provide access to up-to-date learning materials 

and resources that might otherwise be unavailable 

in rural schools. 

In Langkat, the implementation of digital 

education has been a gradual process, with 

schools starting to incorporate digital tools such 

as learning management systems, online 

resources, and interactive educational content. 

Despite these efforts, the region still faces 

considerable challenges. These include limited 

access to reliable internet, a lack of digital 

infrastructure, insufficient training for teachers, 

and the digital literacy gap among students and 

educators. These challenges are not unique to 

Langkat but are common in many rural and 

remote areas across Indonesia. 

This study focuses on the implementation 

of digital education in Langkat, North Sumatra, 

and aims to provide a comprehensive overview of 

the opportunities, challenges, and impact of this 

transition on local educational practices. The 

primary objective is to examine how digital tools 

are being integrated into teaching and learning in 

Langkat, what barriers exist in the 

implementation process, and how these barriers 

affect both educators and students. Additionally, 

the study explores the benefits and potential of 

digital education in rural communities, including 

how it can contribute to enhancing educational 

outcomes and bridging the gap between urban and 

rural education. 

By analyzing the experiences of 

educators, students, and policymakers in Langkat, 

this research contributes to the broader 

understanding of how digital education can be 

successfully implemented in rural areas. 

Furthermore, it provides valuable insights into the 

future of education in Indonesia and offers 

recommendations for improving the digital 

education framework in Langkat and similar 

regions. Ultimately, the goal is to ensure that 

digitalization in education leads to more equitable 

and effective learning opportunities for all 

students, regardless of their geographic location. 

 

Literature Review 

Digital Education in Developing Countries 

In many developing countries, including 

Indonesia, the implementation of digital 

education is often seen as a means to bridge 

educational gaps between urban and rural areas. 

Several studies have highlighted the potential of 

digital education to improve access to quality 

education, especially in regions where physical 

schools and resources are scarce. According to 

UNESCO (2013), digital education can overcome 

barriers such as geographical isolation, limited 

access to qualified teachers, and a lack of 

educational materials. For instance, digital 

platforms can offer remote learning opportunities, 

which are crucial in rural and remote areas where 

physical infrastructure may be lacking or 

underdeveloped. 

However, the adoption of digital 

education in developing countries also faces 

several challenges. According to Okojie et al. 

(2018), infrastructure limitations, such as 

unreliable electricity, poor internet connectivity, 

and a lack of digital devices, are among the most 

significant barriers to the successful 

implementation of digital education. In rural 

areas, these issues are often exacerbated, and 

without targeted interventions, digital education 

may exacerbate existing inequalities. 

 

Digital Education in Indonesia 

Indonesia, as a large archipelagic nation, 

faces unique challenges in providing equitable 

access to digital education. While urban areas 

such as Jakarta and Surabaya have experienced 

significant improvements in digital infrastructure, 

many rural regions, including Langkat, continue 

to struggle with limited access to technology. The 

government of Indonesia has recognized these 

disparities and has initiated several programs to 
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promote digital literacy and improve educational 

access across the country. The Indonesian 

Ministry of Education and Culture (Kemdikbud) 

has launched initiatives such as the Digital 

Literacy Program and the "Sekolah Digital" 

(Digital Schools) initiative, which aim to integrate 

digital tools into the education system and ensure 

that all students, regardless of location, can 

benefit from digital resources. 

A study by Purwanto et al. (2020) found 

that the adoption of digital education in 

Indonesian schools is still in the early stages, with 

many schools relying on traditional teaching 

methods. The research highlights that while urban 

schools have better access to digital tools, schools 

in rural areas, like those in Langkat, face 

significant barriers in terms of infrastructure and 

teacher readiness. Moreover, a study by Sumarno 

et al. (2019) showed that teachers in rural areas 

often lack the necessary skills to integrate digital 

tools effectively into their teaching, and there is a 

general reluctance to adopt new technologies due 

to a lack of training and support. 

 

Challenges to Digital Education in Rural Areas 

The challenges to the effective 

implementation of digital education in rural areas 

are multifaceted. First, as mentioned earlier, 

infrastructure limitations are a major concern. In 

rural areas like Langkat, where internet 

connectivity is often unstable and access to digital 

devices is limited, the potential benefits of digital 

education may be undermined. A study by 

Hidayati et al. (2018) emphasized that while 

digital tools can enhance student engagement and 

facilitate personalized learning, the lack of 

reliable internet and access to technology can 

severely hinder the effectiveness of digital 

education. 

Another challenge is the digital literacy 

gap among both students and educators. As 

highlighted by Al-Fraihat et al. (2020), the 

successful implementation of digital education 

depends not only on the availability of digital 

tools but also on the ability of teachers and 

students to use them effectively. Teachers in rural 

areas often lack the necessary training to use 

digital tools in the classroom, and students may 

not have the required skills to navigate online 

learning platforms. Without adequate training and 

support, the full potential of digital education may 

not be realized. 

In addition, there is the issue of cultural 

resistance to change. In many rural communities, 

traditional educational practices are deeply 

ingrained, and the introduction of new 

technologies may be met with skepticism or 

resistance. A study by Lee and Tsai (2018) found 

that teachers' attitudes toward technology and 

their perceived self-efficacy in using digital tools 

are crucial factors in the successful adoption of 

digital education. In regions like Langkat, where 

traditional teaching methods dominate, 

overcoming this resistance requires not only 

technological solutions but also cultural and 

attitudinal shifts. 

 

Opportunities and Benefits of Digital 

Education 

Despite these challenges, digital education 

offers significant opportunities for improving the 

quality of education, particularly in rural areas. As 

noted by Siang and Ng (2021), one of the key 

benefits of digital education is its ability to 

provide access to a wide range of educational 

resources that might otherwise be unavailable. 

For instance, online platforms can offer access to 

textbooks, educational videos, interactive 

simulations, and other resources that can enhance 

the learning experience. In rural areas like 

Langkat, where physical libraries may be limited, 

digital resources provide an invaluable means of 

supplementing traditional educational materials. 

Additionally, digital education can help to 

promote active learning and student-centered 

teaching practices. Through the use of online 

quizzes, discussion forums, and interactive 

assignments, students can engage with the content 
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in a more dynamic and personalized way. 

According to a study by Wang et al. (2020), digital 

education has been shown to improve student 

motivation and engagement, particularly when 

students are able to access content that is tailored 

to their individual needs and learning styles. This 

can be especially beneficial for students in rural 

areas who may otherwise be disengaged due to a 

lack of resources or exposure to modern teaching 

methods. 

Finally, digital education has the potential 

to improve the quality of teacher professional 

development. Online training programs, 

webinars, and digital communities of practice can 

help teachers in rural areas, such as those in 

Langkat, access ongoing professional 

development opportunities. A study by Teo et al. 

(2019) found that online professional 

development programs are particularly effective 

in reaching teachers in remote areas who may not 

have access to traditional face-to-face training 

sessions. 

The literature on digital education in rural 

areas underscores both the potential benefits and 

the significant challenges involved in its 

implementation. While digital education can 

enhance access to learning resources, improve 

student engagement, and support teacher 

development, its successful adoption depends on 

overcoming barriers such as infrastructure 

limitations, digital literacy gaps, and cultural 

resistance to new technologies. In the case of 

Langkat, these challenges are particularly 

relevant, and addressing them requires 

coordinated efforts from local governments, 

educational institutions, and communities. 

 

Method  

This study aims to understand how digital 

education is being implemented in Langkat, North 

Sumatra, by exploring the opportunities, 

challenges, and impacts on teaching and learning. 

A mixed-methods approach was used to gather 

both quantitative and qualitative data. Surveys 

were distributed to 200 respondents, including 

both teachers and students from different schools 

in Langkat, to gather information about the 

availability of digital tools, the use of technology 

in classrooms, and the challenges faced. The 

survey also looked at the digital literacy levels of 

both students and teachers. In addition, semi-

structured interviews were conducted with key 

stakeholders such as school principals, local 

policymakers, and education experts to gather 

more in-depth insights about the motivations 

behind the adoption of digital education, the 

support provided to schools, and the obstacles 

encountered. Finally, relevant documents such as 

reports and policies related to digital education in 

Langkat were reviewed to understand the formal 

framework guiding the implementation of digital 

tools in schools. 

The data collected from the surveys were 

analyzed using basic statistics, such as 

percentages and averages, to identify common 

trends and patterns in the responses. The 

interview data were analyzed through thematic 

analysis, where key themes and recurring patterns 

were identified to understand the experiences and 

perspectives of those involved in digital 

education. The study adhered to ethical standards, 

ensuring informed consent was obtained from all 

participants, with their privacy and confidentiality 

guaranteed. While the study provides valuable 

insights, it is important to note that the sample size 

may not represent all schools in Langkat, and the 

focus was primarily on teachers, students, and 

policymakers, leaving out other stakeholders like 

parents. 

 

Results and Discussion 

Availability of Digital Tools 

One of the key findings of the study is the 

increasing availability of digital tools in schools 

across Langkat. According to the survey, 65% of 

the schools reported having access to some form 
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of digital technology, such as computers, tablets, 

or interactive whiteboards. However, access to the 

internet remains a major barrier. While some 

urban schools in Langkat have reliable internet 

connections, many rural schools still struggle with 

poor connectivity. This is a significant challenge 

as it limits the ability of teachers and students to 

fully utilize online resources and platforms. In 

these rural schools, teachers often rely on offline 

digital resources, such as downloaded e-books 

and multimedia content, but these resources are 

limited compared to the vast online libraries and 

interactive learning materials available in better-

connected regions. 

 

Digital Literacy of Teachers and Students 

Digital literacy was another critical area of 

focus in this study. The survey results showed that 

while the majority of students (80%) in urban 

areas were comfortable using basic digital tools, 

such as computers and smartphones, a significant 

portion of students in rural areas (around 45%) 

reported low levels of digital literacy. This digital 

divide between urban and rural students can be 

attributed to several factors, including limited 

exposure to technology at home and a lack of 

proper training in schools. 

Teachers, too, face challenges in digital 

literacy. Around 60% of teachers in Langkat 

expressed that they had not received formal 

training in using digital tools for teaching. As a 

result, many teachers are unsure about how to 

integrate technology effectively into their lessons. 

While some teachers in urban schools are more 

familiar with digital teaching platforms, rural 

teachers often struggle with basic functions such 

as setting up online learning environments or 

using educational software. This gap in digital 

literacy is a significant barrier to the successful 

implementation of digital education, as teachers 

are central to the adoption and integration of 

technology in the classroom. 

 

 

Benefits of Digital Education 

Despite the challenges, there were clear 

indications that digital education is bringing 

positive changes to teaching and learning 

practices in Langkat. According to both the 

survey and interview responses, teachers and 

students alike reported that digital tools had made 

learning more engaging and interactive. Students, 

particularly in urban schools, expressed that they 

enjoyed the use of multimedia content, such as 

videos and educational games, which helped 

make complex subjects more understandable and 

fun. This aligns with the findings of other studies 

that suggest that digital tools can increase student 

engagement and motivation (Wang et al., 2020). 

Teachers also reported that digital 

education allowed for more personalized learning 

experiences. With the use of digital platforms, 

teachers were able to cater to individual student 

needs, providing differentiated resources and 

allowing students to learn at their own pace. This 

was particularly beneficial for students who 

struggled with traditional teaching methods, as 

digital tools provided them with the opportunity 

to review materials as many times as needed. 

Additionally, digital tools allowed for 

more collaborative learning. Many teachers in 

Langkat mentioned that using online discussion 

forums and collaborative documents (e.g., Google 

Docs) enabled students to work together, even 

outside of school hours, fostering teamwork and 

communication skills. This collaborative 

environment also provided opportunities for peer-

to-peer learning, where students could share ideas 

and help each other with difficult concepts. 

 

Challenges in Digital Education 

Implementation 

The study identified several key 

challenges to the effective implementation of 

digital education in Langkat. The most significant 

barrier is the lack of reliable internet access. As 

mentioned earlier, while urban schools may have 

stable internet connections, many rural schools 
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face constant disruptions or no internet access at 

all. This makes it difficult for teachers to use 

online resources for lesson planning, teaching, 

and assessments. In some rural schools, teachers 

resort to offline solutions, such as using flash 

drives to transfer content, which limits the 

interactivity and up-to-date nature of the learning 

materials. 

Another challenge is the lack of digital 

literacy among teachers. As reported by 60% of 

teachers, many have not received adequate 

training in using digital tools for education. This 

lack of training leads to low confidence in 

integrating technology into lessons, and as a 

result, digital tools are often underutilized in the 

classroom. Teachers also expressed concerns 

about the time and effort required to learn new 

technologies and prepare digital lessons, 

particularly in the face of an already demanding 

curriculum. 

In addition to these challenges, the study 

found that the cultural and social context in 

Langkat plays a role in the adoption of digital 

education. In some communities, there is 

resistance to digital technologies, particularly 

among older generations who are unfamiliar with 

the benefits of digital tools in education. This 

resistance can delay the adoption of new 

technologies, as schools and local governments 

must work to change attitudes and build support 

for digital education. 

 

Impact on Teaching and Learning Practices 

Despite the challenges, the impact of 

digital education on teaching and learning in 

Langkat has been largely positive, particularly in 

terms of enhancing student engagement and 

providing access to a broader range of educational 

resources. Students in both urban and rural 

schools reported that they found digital tools to be 

helpful in understanding difficult subjects and 

improving their learning outcomes. The use of 

videos, interactive quizzes, and educational 

games has made learning more engaging and less 

monotonous. However, the full potential of digital 

education cannot be realized unless internet 

access and teacher training are addressed. 

From a teaching perspective, many 

teachers expressed that digital tools had made it 

easier to track student progress and provide 

feedback. The use of learning management 

systems (LMS) and digital assessment tools 

allowed teachers to monitor students' 

performance more effectively and provide timely 

feedback. This has the potential to improve 

student outcomes by enabling teachers to 

intervene early when students are struggling. 

The implementation of digital education 

in Langkat has shown promising results, with 

significant opportunities for improving access to 

educational resources, enhancing student 

engagement, and fostering collaborative learning. 

However, there are considerable challenges that 

need to be addressed, including limited 

infrastructure, the digital literacy gap, and 

resistance to change in some communities. To 

maximize the benefits of digital education, it is 

essential that the local government, educational 

institutions, and communities work together to 

improve internet access, provide teacher training, 

and foster a positive attitude towards technology 

in education. 

 

Conclusion 

The implementation of digital education 

in Langkat, North Sumatra, presents both exciting 

opportunities and considerable challenges. As 

part of Indonesia’s broader efforts to integrate 

technology into education, Langkat has made 

strides in incorporating digital tools into local 

schools, offering enhanced access to educational 

resources, and fostering more interactive and 

engaging learning experiences for students. The 

findings of this study suggest that digital 

education has the potential to significantly 

improve teaching practices and student outcomes, 

particularly in urban areas where access to 
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technology is more reliable. Students and teachers 

alike reported increased engagement, improved 

access to learning materials, and the ability to 

customize learning experiences to better meet 

individual needs. 

However, several key challenges hinder 

the full realization of digital education in Langkat. 

Chief among these are the lack of reliable internet 

access, inadequate digital literacy among 

teachers, and the limited availability of digital 

devices in rural schools. These barriers prevent 

many students and teachers from fully benefiting 

from the digital tools that could enhance learning 

and teaching. Additionally, cultural resistance in 

some areas, particularly among older generations, 

further complicates the adoption of digital 

education. 

To address these challenges, it is essential 

for local governments, educational institutions, 

and communities to collaborate and invest in the 

necessary infrastructure, teacher training, and 

digital resources. Ensuring that teachers receive 

proper training in using digital tools will be 

crucial in overcoming the current digital literacy 

gap. Furthermore, expanding internet access in 

rural areas and providing students with the tools 

they need to succeed in a digital learning 

environment are necessary steps toward achieving 

educational equity. 

In conclusion, while the journey toward 

fully integrating digital education in Langkat is 

still in its early stages, the potential benefits are 

clear. With continued investment, policy support, 

and community involvement, digital education 

can transform the educational landscape in 

Langkat, improving both the quality and 

accessibility of education for all students. This 

research contributes to the growing body of 

knowledge on digital education in rural regions 

and provides valuable recommendations for 

policymakers and educators in Langkat and 

similar areas seeking to enhance educational 

opportunities through technology. 

 

References  

Al-Fraihat, D., Joy, M., & Sinclair, J. (2020). The 

role of digital literacy in e-learning: A 

critical review. Educational Technology & 

Society, 23(4), 23-37. 

Al-Samarraie, H., & Saeed, N. (2018). E-learning 

adoption in developing countries: The 

case of Saudi Arabia. Computers in 

Human Behavior, 82, 50-60. 

Anwar, M., & Riaz, M. (2020). The impact of 

digital education on rural areas: A study on 

rural schools in Pakistan. Asia Pacific 

Education Review, 21(1), 111-126. 

Bawden, D. (2008). Information and digital 

literacy: A review of concepts and 

practices. Journal of Documentation, 

64(5), 628-650. 

Clark, R. C., & Mayer, R. E. (2016). E-learning 

and the science of instruction: Proven 

guidelines for consumers and designers of 

multimedia learning. Wiley. 

Dabbagh, N., & Kitsantas, A. (2012). Personal 

learning environments, social media, and 

self-regulated learning: A research 

agenda. The Internet and Higher 

Education, 15(1), 3-8. 

Hidayati, D., Purwanto, A., & Fitria, D. (2018). 

Internet access and the implementation of 

digital education in rural Indonesian 

schools. Journal of Educational 

Technology Development, 31(2), 115-

130. 

Hu, B., & Lee, C. (2019). Barriers and challenges 

of implementing technology in rural 

education. Journal of Rural Education, 

37(3), 14-28. 

Irwin, J., & Grayson, J. (2018). Digital 

transformation in education: Rethinking 

technology’s role in teaching and learning. 

Journal of Educational Technology & 

Society, 21(2), 87-99. 

Johnson, D., & Bichsel, J. (2020). The state of 

higher education in rural areas: 

https://ij.lafadzpublishing.com/index.php/IJEDL/index


Maulana Majied Sumatrani Saragih  The Implementation of Digital Education in Langkat, North Sumatra: 

Opportunities, Challenges, and Impact on Teaching and Learning Practices 

 

https://ij.lafadzpublishing.com/index.php/IJEDL/index   76 

Challenges and opportunities for digital 

education. Higher Education, 79(1), 67-

79. 

Kaur, A., & Singh, S. (2017). The effectiveness of 

digital education in rural India. Asian 

Journal of Distance Education, 12(1), 45-

57. 

Lee, K., & Tsai, C. (2018). Teachers' attitudes 

toward technology adoption: A study of 

digital education in rural communities. 

International Journal of Educational 

Research, 87, 123-134. 

Mahdavi, M., & Salehi, M. (2020). Overcoming 

challenges in digital education: A case 

study in Iran’s rural schools. Education 

and Information Technologies, 25(4), 

3017-3034. 

Ng, W., & Tan, M. (2019). Teachers’ perceptions 

of digital literacy in education: A 

systematic review. Computers & 

Education, 131, 52-66. 

Okojie, M., Green, T., & Fuchs, C. (2018). 

Barriers to implementing digital education 

in developing countries. International 

Journal of Information and Education 

Technology, 8(3), 195-202. 

Osei, G. (2021). Challenges of internet 

accessibility in rural education: A case 

study in Ghana. Journal of Rural 

Education, 39(2), 68-80. 

Purwanto, A., Sumarno, & Haryanto, P. (2020). 

Challenges in implementing digital 

education in rural Indonesia. Indonesian 

Journal of Education and Teaching, 41(5), 

62-75. 

Siang, J., & Ng, C. (2021). The impact of digital 

education on student learning outcomes: A 

review of current trends in rural education. 

Journal of Educational Research, 53(1), 

51-66. 

Sumarno, P., & Purwanto, A. (2020). Digital 

learning in Indonesia: The development 

and challenges of online education. 

Indonesian Journal of Education Studies, 

45(3), 43-55. 

Teo, T., Lee, C., & Chai, C. (2019). Online teacher 

professional development: A study of rural 

teachers in Southeast Asia. International 

Journal of Teacher Development, 12(2), 

45-60. 

Wang, M., Zhou, L., & Li, Y. (2020). Enhancing 

student motivation through digital 

education: A meta-analysis. Educational 

Technology Research and Development, 

68(4), 145-159. 

Wimmer, A., & Soehner, R. (2021). Digital 

education in rural areas: Examining the 

gap between urban and rural schools. 

International Journal of Educational 

Policy and Leadership, 38(5), 211-225. 

Yusuf, M., & Abduh, A. (2019). Digital literacy 

and rural education: A case study from 

Indonesia. International Journal of 

Education and Literacy, 28(6), 39-46. 

Zhang, J., & Zhang, Y. (2020). Exploring the 

challenges of e-learning adoption in rural 

schools. Educational Technology 

Research and Development, 68(2), 221-

234. 

Zhao, L., & Li, S. (2021). Technology integration 

in rural classrooms: Lessons learned and 

future directions. Educational Technology 

Review, 34(1), 98-115. 

https://ij.lafadzpublishing.com/index.php/IJEDL/index

