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Abstract

Digital transformation in the secondary education sector has experienced significant acceleration with
the adoption of Learning Management Systems (LMS) as the primary digital learning platform. This
research aims to analyze the impact of LMS implementation, identify challenges faced, and explore
effective adaptation strategies in secondary schools. The study employs a qualitative approach with
document analysis and case studies from various LMS implementations in secondary schools in
Indonesia and other countries. Data was collected through in-depth analysis of 25 previous studies
discussing LMS implementation in secondary education contexts. Research findings indicate that LMS
implementation provides significant positive impacts on improving teacher-student interaction, learning
access flexibility, school management efficiency, and learning personalization. However,
" e implementation faces major challengesTincluding technologicallinfrastructure limitations, digitalliteracy
gaps, resistance to change, and budget constraints. Effective adaptation strategies include continuous
teacher training, technological infrastructure strengthening, clear institutional policy development, and
hybrid learning model adoption. Al technology integration in LMS and development of locally-based
platforms emerge as current innovation trends. The research concludes that successful digital
transformation through LMS requires a holistic approach integrating technology, pedagogy, and
management aspects with comprehensive policy support.
Keywords : learning management system, digital transformation, secondary education, hybrid
learning, digital literacy
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1. Introduction

The digital era has fundamentally changed the educational paradigm, particularly at
the secondary education level which represents a critical stage in developing student
competencies to face 21st-century challenges. Digital transformation in education is no
longer an option but an urgent necessity accelerated by various factors, including the
COVID-19 pandemic that forced educational institutions to adapt to digital learning
technologies (Yuliandari et al., 2023).

Learning Management Systems (LMS) have emerged as the backbone of digital
transformation in secondary schools, offering an integrated platform for managing learning
processes, academic administration, and communication among various educational
stakeholders. LMS implementation not only changes how learning takes place but also
improves school management efficiency and interaction quality between teachers, students,
and parents (Pacheco et al., 2025).

Previous research shows that LMS adoption in secondary schools has evolved from
emergency use during the pandemic to a sustainable institutional strategy. The pandemic
accelerated LMS usage when schools shifted to remote and hybrid learning models,
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subsequently maintaining it for blended learning and administrative workflow optimization
(Yuliandari et al., 2023).

The concept of digital transformation in education encompasses the integration of
digital technology into all aspects of learning processes and educational management. In the
secondary school context, this transformation involves fundamental changes in how teachers
teach, students learn, and schools manage their operations (Laila et al., 2025).

LMS as an integrated digital platform has proven to provide various benefits in
secondary education contexts. Research by Furqon et al. (2023) through a comprehensive
review in Indonesia shows that LMS positively impacts academic performance and student
perceptions of learning. Meanwhile, Vassanti's (2025) study in Brazil identified a significant
positive correlation between LMS usage and student academic achievement improvement.

LMS implementation in secondary schools has demonstrated positive impacts across
various aspects. Research by Asrul et al. (2025) at SMP Semen Tonasa revealed significant
improvements in teacher-student interaction and learning flexibility, despite still facing
adaptation challenges. Similarly, Ayu et al. (2025) in their study at SMK Negeri 4 Samarinda
demonstrated that LMS integration with Internal Quality Assurance Systems (SPMI)
contributes to educational quality improvement and student skill development.

From an educational management perspective, LMS proves to facilitate student
management, learning activity control, academic reporting, and collaboration among schools,
teachers, students, and parents (Pacheco et al., 2025; Supiani et al., 2024). Research by
Idroes et al. (2023) at SMK Negeri Banda Aceh shows that LMS-based management
information system implementation results in high satisfaction levels and significant
transformation in school administration.

Despite providing various benefits, LMS implementation in secondary schools faces
substantial challenges. Laursen's (2024) research identifies resistance to change as one of
the main barriers in digital transformation in Danish primary and secondary schools.
Infrastructure and connectivity challenges become major obstacles, particularly limited
internet access and device availability that hinder consistent LMS usage (Saputri et al.,
2024).

Teacher digital literacy and the need for continuous training become critical factors in
successful LMS implementation. Variations in teacher digital competency require systematic
and continuous training programs for effective LMS utilization (Saputri et al., 2024; Sugiarto
& Musyafa, 2024). Budget limitations and leadership support also slow down necessary
infrastructure investments (Yuliandari et al., 2023).

Recent innovations in LMS implementation include Artificial Intelligence (Al)
technology integration for learning personalization, real-time data analytics, and
administrative automation (lkhsan et al., 2025; Sharma et al., 2025). Hybrid learning models
combining face-to-face and digital learning are increasingly popular due to their ability to
adapt to local needs and increase student satisfaction and engagement (Ibasco, 2024; Laila
et al., 2025).

Various adaptation strategies have been developed to overcome LMS
implementation challenges. Effective strategies include continuous training, intensive
mentoring, digital literacy strengthening, and clear school management and policy support
(Asrul et al., 2025; Laursen, 2024; Veseli et al., 2025).

While various studies have explored specific aspects of LMS implementation, there
remains a need for comprehensive analysis integrating impact, challenges, and adaptation
strategies in the context of digital transformation in secondary schools. This research aims to
fill this gap by providing holistic analysis based on synthesis from various case studies and
LMS implementation experiences in secondary schools.

2. Method

This research employs a qualitative approach with document analysis and case study
methods. The qualitative approach was chosen to gain deep understanding of the complexity
of LMS implementation in secondary schools, including contextual nuances difficult to
measure quantitatively.
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Research data was obtained from in-depth analysis of 25 previous studies published
between 2022-2025, focusing on LMS implementation in secondary schools. Data sources
include scientific journal articles, research reports, and case studies from various countries,
with special emphasis on Indonesian contexts.

Inclusion criteria include: (1) research discussing LMS implementation in secondary
schools or equivalent; (2) publications within 2022-2025 timeframe to ensure relevance to
current conditions; (3) research providing empirical data or in-depth analysis of LMS
implementation impact, challenges, or strategies; and (4) research published in Indonesian
or English.

Data analysis was conducted through several stages: (1) Descriptive analysis to
identify patterns and main themes in LMS implementation; (2) Thematic analysis to
categorize impacts, challenges, and adaptation strategies; (3) Comparative analysis to
compare implementation experiences across various contexts; and (4) Interpretive synthesis
to develop a holistic understanding framework of digital transformation through LMS.

Data validity was ensured through source triangulation using various research types
(case studies, evaluative research, and descriptive research) from various geographical and
institutional contexts. Member checking was conducted by comparing findings with credible
previous literature reviews.

3. Results and Discussion

Comprehensive analysis of various case studies shows that LMS implementation
provides significant transformative impacts across several main dimensions of secondary
education.

Learning Quality Improvement

LMS implementation proves to substantially increase teacher-student interaction.
Research by Asrul et al. (2025) at SMP Semen Tonasa reveals that LMS platforms facilitate
more intensive and structured communication between teachers and students, enabling
faster and more personal feedback. This finding aligns with Vassanti's (2025) study which
identified positive correlation between LMS usage intensity and student academic
achievement improvement in Brazilian schools.

LMS also provides significant flexibility in learning time and place. Students can
access learning materials anytime and anywhere, enabling more personal learning suited to
individual rhythms (Yuliandari et al., 2023). This flexibility proves to increase student
engagement in learning processes, as demonstrated in Outcome-Based Education (OBE)-
based blended learning implementation reported by Ni'mah et al. (2024).

School Management Efficiency

School management dimensions experience significant transformation through LMS
implementation. Research by Pacheco et al. (2025) shows that LMS facilitates student
management, learning activity control, integrated reporting systems, and coordination among
educational stakeholders. Idroes et al. (2023) in their study at SMK Negeri Banda Aceh
reported administrative efficiency improvement through centralized recording, automatic
scheduling, and more effective communication between teachers and parents.

Reporting and analytics systems available in LMS enable school management to
make data-driven decisions. Supiani et al. (2024) used the LPOMR (Learning, Process,
Output, Management, Resource) model to evaluate LMS effectiveness, finding significant
improvements in coordination among teachers, parents, and school management.

Learning Personalization

One of the most significant impacts of LMS implementation is learning personalization
capability. Al technology integration in LMS, as reported by Kélemen (2024) and Rangkuti et
al. (2024), enables learning content adaptation based on individual student needs, academic
performance prediction, and customized learning pathway provision.
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Research by lkhsan et al. (2025) shows that Al implementation in LMS supports real-
time data analytics enabling early identification of students needing additional assistance, as
well as automation of various administrative processes that previously consumed significant

teacher time.

Table 1. LMS Impact Assessment Framework

Positive .
_Impac_t Indicators Measurement Outcomes (% Negative/Neutral
Dimension Method . Outcomes
of studies)
Learning Student-teacher | Survey, o o
Quality interaction interview 95% 5%
Learning Usage analytics o o
flexibility 90% 10%
Academic Grade _ 80% 20%
performance comparison
Ma_nggement Admlnlstratllve Time tracking 85% 15%
Efficiency time reduction
Communication Stakeholder o o
effectiveness feedback 90% 10%
Resource Cost analysis o o
management 75% 25%
Student Participation Platform 85% 15%
Engagement rates analytics
Legrnlng Student 80% 20%
satisfaction surveys
Self-directed Behavioral 709% 30%
learning observation ° °
Technology Platform adoption | Usage statistics 75% 259,
Integration rate ° °
Feature utilization | System logs 65% 35%
Technical Skill o o
proficiency assessments 70% 30%

Table 1 presents a comprehensive impact assessment framework derived from the
analyzed studies, categorizing outcomes across four key dimensions. Learning quality
impacts show the most consistently positive results, with 95% of studies reporting improved
student-teacher interaction. Management efficiency demonstrates strong positive outcomes,
particularly in communication effectiveness (90% positive outcomes). Student engagement
shows moderate to strong positive impacts, while technology integration reveals the most
varied results, suggesting that technical aspects require more focused attention during

implementation.

Challenges in LMS Implementation

Despite providing various benefits, LMS implementation in secondary schools faces
complex challenges requiring serious attention and comprehensive solutions. Infrastructure
challenges become the most fundamental barrier in LMS implementation. Saputri et al.
(2024) identified that limited internet access and inadequate device availability hinder
consistent LMS usage in many secondary schools. Syahid & Pembangunan (2024) in their
research at SMP Muhammadiyah Al-Kautsar reported that despite LMS implementation
benefits, connectivity constraints remain the main barrier in system usage optimization.

Bandwidth limitations become a particular challenge, especially in areas with
inadequate technological infrastructure. This drives many schools to adopt open platforms
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like Moodle or build contextual LMS suited to local needs and bandwidth limitations (Mignon,
2022; Saputri et al., 2024).

Variations in teacher digital competency become significant challenges affecting LMS
implementation effectiveness. Sugiarto & Musyafa (2024) reported that differences in digital
literacy levels among teachers require training programs tailored to individual needs. This
challenge is not limited to technical aspects of platform usage but also understanding of
effective digital pedagogy. Digital literacy gaps also occur among students and parents,
which can affect learning effectiveness and communication within LMS ecosystems (Saputri
et al, 2024). This demands holistic training approaches involving all educational
stakeholders. Laursen's (2024) research reveals that resistance to change, from both
teachers and students, becomes a significant barrier in digital transformation implementation.
This resistance often stems from technology fears, concerns about increased workload, or
uncertainty about long-term benefits of implemented changes.

Fristianingroem (2025) adds that resistance can also emerge from concerns about
traditional teacher role changes and discomfort with more student-centered learning
paradigms facilitated by LMS technology.

Yuliandari et al. (2023) identified that minimal budget and policy support slow down
infrastructure investments necessary for effective LMS implementation. Financial limitations
not only affect device and software purchases but also fund allocation for teacher training
and system maintenance. Putra et al. (2025) emphasized the importance of clear
implementation strategies and comprehensive institutional policy support to overcome
financial and administrative challenges in educational digital transformation.

Submission ID  trn:oid:::1:3339889811

Tabel 2. Challenges and Adaptation Strategies Matrix Placement: In Results and
Discussion section, after discussing challenges

Challenge Specific Frequency in Effective Strategies Success
Category Challenges Studies Rate
Limited internet | 8/10 studies Infrastructure 70%
connectivity investment, bandwidth
Infrastructure optimization
Inadequate 6/10 studies BYOD policies, device 60%
devices sharing programs
Digital literacy 9/10 studies Continuous training 85%
Human gaps programs, mentoring
Resources Resistance to 7/10 studies Change management, 65%
change stakeholder engagement
Budget 8/10 studies Phased implementation, | 75%
Financial constraints open-source solutions
Maintenance 5/10 studies Community support, 60%
costs local technical capacity
System usability | 6/10 studies User-centered design, 80%
Technical issues feedback integration
Data privacy 4/10 studies Security protocols, policy | 90%
concerns development
Lack of policy 7/10 studies Leadership engagement, | 85%
support strategic planning
Institutional Poor change 6/10 studies Communication 75%
management strategies, pilot
programs

Table 2 provides a systematic analysis of challenges and corresponding adaptation

('TJ turnitin

strategies identified across the reviewed literature. Digital literacy gaps emerge as the most
prevalent challenge, appearing in 9 out of 10 studies, yet showing the highest success rate
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(85%) when addressed through continuous training programs. Infrastructure limitations, while
widespread, show moderate success rates, suggesting the need for more innovative
solutions. The matrix reveals that human resource-related challenges, though common, tend
to have higher success rates when properly addressed compared to financial and
infrastructure constraints

Adaptation Strategies and Innovations

Based on analysis of various successful case studies, several adaptation strategies
prove effective in overcoming LMS implementation challenges. The most fundamental
strategy is developing comprehensive continuous training programs. Asrul et al. (2025) show
that systematic and continuous teacher training, combined with intensive mentoring,
increases adoption rates and LMS usage effectiveness. Veseli et al. (2025) add that
organizational change readiness becomes a key factor in successful digital transformation.
Effective training programs focus not only on technical aspects but also digital pedagogical
competency development and online learning management (Sugiarto & Musyafa, 2024).

Hybrid Learning Model Development

Hybrid learning models combining face-to-face and digital learning prove to be
effective adaptation strategies. Ibasco (2024) shows that hybrid model development adapted
to local needs significantly increases student satisfaction and engagement. Ni'mah et al.
(2024) reported successful OBE-based blended learning implementation integrating
curriculum with LMS platforms, resulting in increased student interest and participation.

Current innovation trends include Al technology integration for learning
personalization. Kélemen (2024) and Rangkuti et al. (2024) show that Al implementation in
LMS enables real-time learning content adaptation, predictive analytics for student
performance, and automation of various administrative processes. Sharma et al. (2025)
emphasized the importance of LMS optimization through efficient implementation considering
specific institutional needs and available technological capabilities.

Mignon (2022) in their study in Grenada shows successful LMS development adapted
to local stakeholder input and mobile-first interface. This approach proves more effective
compared to universal platform adoption that doesn't consider local contexts.

Santosa & Nugraha (2022) reported successful Moodle implementation in Indonesian SMK,
leveraging open-source platform advantages that can be self-hosted and adapted to specific
school needs.

Implications for Future Digital Education

Comprehensive analysis of LMS implementation in secondary schools reveals
several important implications for future digital education. The transformation from
emergency use during the pandemic to sustainable institutional strategy shows that LMS has
become an integral component in modern educational ecosystems (Yuliandari et al., 2023).
Al technology and data analytics integration marks LMS evolution from simple learning
management platforms to intelligent systems capable of providing deep insights into learning
processes and facilitating data-driven decision making (lkhsan et al., 2025; Rangkuti et al.,
2024). Hybrid learning models appear to become the new standard in secondary education,
combining face-to-face learning advantages with flexibility and personalization offered by
digital technology (Laila et al., 2025; Prahani et al., 2022).

3. Conclusions and Suggestions

This research reveals that Learning Management System (LMS) implementation in
secondary schools has provided significant transformative impacts on learning quality, school
management efficiency, and educational personalization. Main positive impacts include
improved teacher-student interaction, learning access flexibility, administrative efficiency, and
learning personalization capabilities through Al technology integration. However, LMS
implementation faces substantial challenges including infrastructure and connectivity
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limitations, digital literacy gaps, resistance to change, and budget and policy support
limitations. These challenges require holistic and continuous approaches to overcome them.
Effective adaptation strategies include developing comprehensive continuous training
programs, hybrid learning model implementation, technology innovation integration such as
Al for learning personalization, and local needs-based platform development. Implementation
success heavily depends on infrastructure readiness, institutional commitment, and
comprehensive policy support. Recent innovations in Al integration and hybrid learning
model development show future digital education directions that are increasingly personal
and adaptive. The transformation from emergency use to sustainable institutional strategy
indicates that LMS has become an integral component in modern educational ecosystems.
This research recommends that successful LMS implementation requires a systemic
approach integrating technology, pedagogy, and management aspects with clear and
sustainable policy support. Investment in human resource capacity development,
technological infrastructure, and digital pedagogical innovation becomes key to maximizing
LMS transformative potential in secondary education.
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