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                                                                   Abstract 

Teacher professional development is a crucial element in improving the quality of education, 

especially in the digital era. However, its implementation in 3T regions (frontier, outermost, 

disadvantaged) faces various complex challenges. This study aims to identify the main 

obstacles and formulate strategic solutions for implementing digital teacher professional 

development in Indonesia’s 3T regions. The method used is descriptive qualitative research 

with a literature review and policy analysis approach. The findings show that the main obstacles 

include limited technological infrastructure and internet access, low teacher digital literacy, 

lack of digital devices and teaching materials relevant to local contexts, as well as minimal 

policy and incentive support. In addition, geographical and socio-cultural conditions are also 

inhibiting factors. As a solution, inclusive digital infrastructure development, adaptive learning 

platforms tailored to 3T conditions, continuous digital literacy training, and synergy between 

government, educational institutions, and private partners are needed. Affirmative policies and 

special incentives for teachers in 3T regions are also required to motivate them to participate 

in digital professional development programs. This study recommends collaborative and 

contextual approaches in every educational digitalization initiative to ensure equal distribution 

of teacher quality and learning outcomes across Indonesia, including the 3T regions. 

Keywords: teacher professional development, education digitalization, 3T regions, digital 

literacy, education policy 

 

1. Introduction 

The rapid advancement of digital technologies has reshaped the global educational landscape. 

Teachers are now expected to integrate technology not only as a pedagogical tool but also as a 

fundamental component of professional growth. In Indonesia, the implementation of digital 

teacher professional development (DTPD) programs has been prioritized to improve teacher 

competence and ensure equitable education quality nationwide. However, for teachers in 3T 

regions—frontier, outermost, and disadvantaged areas—the digital transformation presents 

significant challenges. These regions are characterized by geographical isolation, limited 

access to technological infrastructure, and socio-economic disparities that constrain the 

integration of digital learning. 
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The Indonesian government, through various initiatives such as the Guru Penggerak program, 

Merdeka Belajar, and digital literacy campaigns, aims to bridge the competence gap between 

teachers in urban and 3T areas. Despite these initiatives, gaps persist in the effective 

implementation of DTPD. Teachers in 3T areas face unique constraints, including unstable 

internet connectivity, insufficient digital devices, low digital literacy, and limited institutional 

support. Consequently, digital professional development programs have not yet achieved their 

intended impact on teacher performance and student learning outcomes. 

This research seeks to explore these persistent obstacles and propose comprehensive solutions 

that align with Indonesia’s policy direction for equitable education. The study emphasizes that 

addressing digital disparities in 3T regions requires an inclusive, context-based approach 

involving multiple stakeholders—government, local communities, educational institutions, 

and the private sector. 

2. Literature Review 

2.1 Teacher Professional Development in the Digital Era 

Teacher professional development (TPD) is essential for maintaining teaching quality and 

adapting to technological changes. According to Darling-Hammond et al. (2017), effective 

TPD should be continuous, collaborative, and practice-oriented. In the digital era, this 

framework extends to include digital competence, emphasizing teachers’ ability to utilize 

technology for pedagogy, assessment, and professional learning (Redecker & Punie, 2017). 

Digital teacher professional development (DTPD) leverages online platforms, virtual 

communities, and digital learning resources to provide flexible and scalable training 

opportunities. Studies by Korthagen (2017) and Trust et al. (2020) highlight that digital 

platforms enable teachers to engage in self-paced learning and peer collaboration. However, 

successful DTPD implementation depends heavily on teachers’ digital literacy and access to 

reliable infrastructure (Tondeur et al., 2019). 

2.2 The 3T Regions Context in Indonesia 

Indonesia’s 3T regions (frontier, outermost, and disadvantaged) represent areas with limited 

access to public services, including education and technology. The Ministry of Education, 

Culture, Research, and Technology (MoECRT) defines 3T regions as areas that face systemic 

challenges in achieving equitable educational outcomes due to geographical isolation and 

economic underdevelopment (Kemendikbudristek, 2023). Teachers in these regions often work 

under challenging conditions, with limited professional development opportunities. 

Digital transformation in education, while promising, can exacerbate inequities if local contexts 

are not adequately considered (Selwyn, 2020). For 3T teachers, participation in DTPD 

programs requires not only access to technology but also contextually adapted materials and 

mentoring systems (Sari & Wahyudi, 2021). 
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2.3 Challenges in Implementing DTPD in 3T Regions 

Existing research identifies several key challenges in implementing DTPD in rural or 

disadvantaged contexts. These include (1) inadequate digital infrastructure (Zhao et al., 2021); 

(2) low digital literacy among teachers (Instefjord & Munthe, 2017); (3) lack of relevant digital 

content for local curricula (Rahman et al., 2022); and (4) insufficient institutional and policy 

support (OECD, 2021). Furthermore, socio-cultural barriers, such as reluctance to adopt new 

technologies or lack of confidence in digital tools, often hinder teachers’ engagement in 

professional learning. 

2.4 Theoretical Framework 

This study adopts the Technological Pedagogical Content Knowledge (TPACK) framework 

(Mishra & Koehler, 2006) to analyze teachers’ digital competence. TPACK emphasizes the 

integration of technology, pedagogy, and content as essential dimensions of effective digital 

teaching. The framework is suitable for examining how DTPD initiatives can enhance teachers’ 

capacity to adapt technology for context-sensitive teaching practices, particularly in resource-

limited environments. 

3. Research Methodology 

This research employs a descriptive qualitative design using a literature review and policy 

analysis approach. The study systematically reviewed national education policies, scholarly 

articles, and reports on teacher development and educational digitalization in Indonesia 

between 2018 and 2025. 

3.1 Data Sources 

Data were obtained from academic journals, government policy documents (e.g., Merdeka 

Belajar framework), UNESCO and OECD reports, and research publications focusing on 

digital education in developing contexts. The inclusion criteria prioritized studies related to 

digital professional development, teacher competence, and education equity in rural or remote 

areas. 

3.2 Analytical Procedure 

Data were analyzed thematically to identify recurring patterns related to obstacles and solutions 

in implementing DTPD in 3T regions. Policy analysis was used to evaluate the coherence of 

current government programs with local needs and digital readiness indicators. 

4. Findings and Discussion 

4.1 Main Obstacles 

(a) Limited Technological Infrastructure and Internet Access 

The foremost obstacle in 3T regions is the lack of stable internet connectivity and digital 

infrastructure. According to a report by BPS (2024), internet penetration in remote provinces 
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such as Papua and Maluku remains below 40%, compared to over 85% in urban areas like 

Jakarta and Bandung. This disparity restricts teachers’ ability to participate in synchronous 

online training and access digital learning resources. 

(b) Low Digital Literacy Among Teachers 

Many teachers in 3T regions possess limited digital competence, particularly in using learning 

management systems (LMS) and digital collaboration tools. As noted by Rahim & Ismail 

(2023), digital literacy involves not only technical skills but also pedagogical understanding of 

how technology enhances learning. Without targeted training, teachers often perceive digital 

professional development as irrelevant or overly complex. 

(c) Lack of Contextual Digital Content and Resources 

Existing digital training materials are often developed for urban contexts and fail to consider 

local languages, cultures, or resource constraints. For instance, online modules requiring high-

bandwidth video content are impractical in areas with unstable internet connections. Context-

insensitive content contributes to disengagement among 3T teachers (Yuliani et al., 2022). 

(d) Insufficient Policy Support and Incentives 

While the government has launched several digital transformation programs, incentives for 

teacher participation remain limited. The absence of structured rewards, certification systems, 

or career advancement pathways tied to DTPD participation discourages long-term 

engagement (OECD, 2021). Furthermore, coordination gaps among ministries and local 

authorities lead to fragmented implementation. 

(e) Socio-Cultural and Geographical Barriers 

In many frontier regions, cultural attitudes toward technology are shaped by traditional norms 

that prioritize face-to-face learning. Teachers may lack social support networks for digital 

learning, and geographical isolation often leads to professional isolation as well (Susanto et al., 

2023). 

4.2 Strategic Solutions 

(a) Developing Inclusive Digital Infrastructure 

A critical first step is to expand equitable internet access through public-private partnerships. 

Initiatives such as Satria Satellite Project and community-based internet programs should be 

prioritized in 3T regions. Sustainable infrastructure requires not only connectivity but also 

maintenance and technical support systems (World Bank, 2023). 

(b) Implementing Contextualized and Adaptive DTPD Platforms 

DTPD programs must be tailored to the conditions of 3T regions. This includes low-bandwidth 

learning management systems, offline learning options, and modular content relevant to local 
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curricula. Adaptive platforms like Rumah Belajar can be enhanced with offline access and 

microlearning modules (Kusumawati et al., 2022). 

(c) Enhancing Digital Literacy Through Continuous Mentorship 

Rather than one-time training, sustained mentorship and peer collaboration models should be 

developed. Programs such as Guru Belajar dan Berbagi can evolve into structured mentoring 

ecosystems where experienced digital educators support teachers in remote schools (Suryani 

& Setiawan, 2022). 

(d) Strengthening Policy Integration and Incentive Systems 

Policy alignment across central and local governments is crucial. Providing special allowances, 

digital badges, or certification credits can motivate teachers to engage actively in DTPD. 

National policies should institutionalize digital professional development as part of career 

progression requirements (Kemendikbudristek, 2023). 

(e) Fostering Multistakeholder Collaboration 

Collaboration between government, universities, NGOs, and technology companies can 

accelerate innovation. Private sector partners can contribute by developing localized digital 

platforms, while universities can offer research-based guidance on effective pedagogical 

integration. Community participation ensures sustainability and contextual relevance. 

4.3 Discussion: Toward Sustainable Digital Professional Development 

The findings highlight that successful DTPD in 3T regions requires systemic change. Merely 

providing digital tools or training is insufficient without addressing structural inequities. 

Sustainable implementation depends on three interrelated factors: access, capacity, and policy 

coherence. Integrating these factors supports the creation of a digitally competent teaching 

workforce capable of innovating in diverse learning environments. 

This study aligns with recent international perspectives on digital inclusion (UNESCO, 2023), 

emphasizing that teacher empowerment in marginalized regions contributes directly to 

achieving Sustainable Development Goal 4 (quality education). Therefore, Indonesia’s digital 

education strategy should continue evolving toward adaptive, inclusive, and evidence-based 

policymaking. 

5. Conclusion and Recommendations 

This study concludes that the implementation of digital teacher professional development in 

3T regions is hindered by infrastructural, institutional, and socio-cultural barriers. Overcoming 

these challenges requires a multidimensional approach: improving infrastructure, providing 

continuous digital literacy training, designing adaptive platforms, and integrating supportive 

policies. 

Key recommendations include: 1. Prioritize equitable digital infrastructure through national 

and local collaborations. 2. Develop low-bandwidth, context-sensitive DTPD platforms with 
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offline capabilities. 3. Institutionalize continuous mentorship and peer-learning systems. 4. 

Strengthen incentive structures and career pathways linked to digital competence. 5. Encourage 

cross-sector partnerships for sustainable innovation. 

By adopting these strategies, Indonesia can ensure that digital professional development 

becomes a transformative force for teacher empowerment and educational equity across all 

regions, including the most remote and disadvantaged areas. 
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