JIEM : JOURNAL INFORMATIC, EDUCATION AND MANAGEMENT
Vol 8 No 2 (2026): March - August 2026, pp. 650~658
ISSN: 2716-0696, DOI: 10.61992/jiem.v8i2. 404 3 650

DIGITAL CLASSROOM REVOLUTION: A STUDY OF INFORMATION
AND COMMUNICATION TECHNOLOGY (ICT) IMPLEMENTATION
IN INDONESIAN EDUCATION THROUGH LITERATURE STUDY

Nurjanah ! *, Sulmiah !, Ida Saidah !, Aprilliantoni !

! Universitas Muhammadiyah Indonesia, Indonesia

Article Info

ABSTRACT

Article history:
Received May 30, 2026
Revised June 18, 2026
Accepted June 29, 2026

Keywords:

ICT integration, digital
classroom, Kurikulum
Merdeka, digital literacy,
adaptive learning.

The development of digital technology through the use of ICT
has driven educational transformation , especially in supporting
the implementation of the Independent Curriculum which
emphasizes flexible , innovative , and student- centered learning
. This study uses a literature study method by analyzing 15
books and 25 journal articles to examine the application of
digital technology , supporting and inhibiting factors , its impact
on learning , and the prospects for digital education in
Indonesia. The results of the study show that digital technology
has transformed traditional learning into a more interactive ,
collaborative , and learner - oriented one . Although supported
by the Independent Curriculum policy , its implementation still
faces obstacles such as the digital access gap, limited
infrastructure , and low digital literacy of educators . However
, the use of technology has been proven to increase student
motivation , participation , and learning outcomes . In addition
, the development of artificial intelligence and adaptive learning
is expected to further support the personalization of learning .
The study concludes that the success of the digital classroom
revolution requires equal access , increased digital competence
, changes educational culture , and sustainable policies to realize
adaptive and inclusive education in Indonesia .
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INTRODUCTION

Entering the 21st century , the world of education has undergone a substantial transformation
along with the rapid development of Information and Communication Technology (ICT). The
digital era has transformed the way humans carry out learning , teaching , interacting , and
accessing knowledge . This change has driven a paradigm shift in learning from a teacher-
centered approach to student- centered learning that is more collaborative , flexible , interactive
, and technology- based (Bond et al., 2024). In this context , technology is no longer positioned
merely as a learning aid , but now plays a core role in creating an educational ecosystem
oriented to the needs of students in the digital era (Selwyn, 2024). Various recent studies
confirm that the use of technology in education can increase student participation , expand
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access to learning resources , and support learning that is tailored to individual needs more
effectively (UNESCO, 2025).

This transformation is increasingly relevant in Indonesia as national internet penetration
increases. Data released by the Indonesian Internet Service Providers Association (APJII)
shows that by 2025 , internet penetration will reach more than 80% of the total national
population (APJIL, 2025). This situation provides a significant opportunity to strengthen digital
learning systems at various levels of education . However , increased internet access has not
been fully accompanied by equal distribution of digital infrastructure quality and human
resource readiness to utilize technology optimally . Data from the Central Statistics Agency (
BPS) shows that there is still a significant digital access gap between urban areas and
disadvantaged , frontier , and outermost (3T) regions , which has an impact on the uneven
quality of technology- based learning implementation in Indonesia (BPS, 2025).

At the policy level , the Indonesian government, through the implementation of the Independent
Curriculum, continues to encourage technology- based educational transformation . This policy
places the use of digital platforms, technology- based assessments , and strengthening digital
literacy as essential elements in a flexible and contextual learning process ( Kemendikbudristek
, 2024). Research findings indicate that technology integration within the Independent
Curriculum framework can improve learning effectiveness if supported by teacher pedagogical
readiness and the availability of an adequate digital ecosystem ( Suryadi & Prasetyo , 2025).

As a basis for analysis , this study uses the Technological Pedagogical Content Knowledge
(TPACK) theory developed by Mishra and Koehler (2006) and the SAMR (Substitution,
Augmentation, Modification, Redefinition) Model introduced by Puentedura ( 2018). The
TPACK framework emphasizes that effective technology integration requires synergy between
technological knowledge , pedagogy , and learning content . Meanwhile , the SAMR Model
explains that technology can be used at various levels, from mere substitution to transforming
the learning experience as a whole . These two theories are an important basis in analyzing the
extent to which the use of technology in learning in Indonesia has reached the transformational
stage ( Koehler et al., 2024).

Previous studies have generally addressed ICT integration partially . Some studies focused
solely on the effectiveness of digital platform use in improving learning outcomes (Rahman et
al., 2024), others highlighted teachers' digital competencies (Wijaya & Lestari, 2025), while
some focused more on aspects of education policy or technology infrastructure separately (
Hendrawan , 2024). Many of these studies have not integrated the dimensions of national policy
, digital pedagogy , the gap in technology access , and projections for artificial intelligence
development within a single , comprehensive analytical framework .

This research's novel contribution lies in its simultaneous integration of four key dimensions :
digital education policy through the implementation of the Independent Curriculum , an
analysis of digital pedagogy based on TPACK and SAMR, identification of the digital divide
between regions , and projections of the future of education based on artificial intelligence and
adaptive learning. This approach provides a more comprehensive conceptual contribution to
understanding the dynamics of the digital classroom revolution in Indonesia.

The main challenges to implementing digital learning in Indonesia still lie in limited
infrastructure , low digital literacy among educators , resistance to pedagogical change , and
disparities in access between regions . Furthermore , the emergence of artificial intelligence-
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based technologies opens up significant opportunities for personalized learning , but also raises
ethical challenges , regulatory readiness , and the need for continuous digital competency
development (Luckin, 2025; Holmes & Tuomi , 2024).

Based on this background , this study attempts to answer the following questions : (1) what are
the concepts and forms of technology integration in Indonesian education ; (2) what are the
factors that support and hinder its implementation ; (3) what is its impact on the learning process
and achievements of students ; and (4) what are the future projections for technology integration
, especially in the context of the development of artificial intelligence and adaptive learning .
This study aims to comprehensively examine the implementation of digital classroom
transformation in Indonesia through literature studies , so that it can provide strategic
recommendations for policy makers , educators , and educational institutions in realizing an
inclusive , adaptive , and sustainable education system .

RESEARCH METHODS

This research employed a library research method with a qualitative , descriptive -analytical
approach . This method was chosen to deeply examine conceptual developments , policies , and
empirical findings regarding the implementation of Information and Communication
Technology ( ICT) in education in Indonesia . The qualitative approach allows for critical
interpretation of various scientific literature to comprehensively understand the dynamics of the
digital classroom revolution .

Research Design

This study used a narrative literature review design with a limited systematic search approach .
This design allows for a structured literature search while remaining flexible for interpretive
analysis . The analytical framework is based on two main theories :

a. Technological Pedagogical Content Knowledge (TPACK) dari Mishra dan Koehler
(2006).

b. Model SAMR (Substitution, Augmentation, Modification, Redefinition) dari
Puentedura (2018).

Data Sources and Criteria

The research data comes from primary and secondary literature sources published in the period
2019-2026 .

a. Primary Sources : Articles from accredited national journals , reputable international
journals , academic books , and official policy documents ( Ministry of Education ,
Culture, Research, and Technology, UNESCO, OECD).

b. Secondary Sources : Institutional research reports , relevant popular science articles ,
and policy evaluation documents .

Data Collection Techniques

This research obtained data through a systematic search of academic databases such as Google
Scholar, Semantic Scholar, ScienceDirect, DOAJ, and Garuda. The search was conducted using
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a combination of keywords such as "digital classroom Indonesia," " Kurikulum Merdeka "
(Independent Curriculum), " technology," and "artificial intelligence in education." Of the 86
documents found , 40 were selected as primary sources (15 academic books and 25 journal
articles ).

Data Analysis Stages
The data processing process is carried out through five main stages :

a. Literature Identification : Inventory sources according to keywords .

b. Screening and Selection : Filtering literature based on inclusion and exclusion criteria .

c. Thematic Classification : Grouping data into themes such as policy , digital pedagogy,
educator competencies , and Al projections .

d. Analysis : Identifying patterns and relationships between concepts using thematic
content analysis techniques .

e. Conceptual Synthesis : Integrating the results of the analysis to produce a complete
argumentative construction .

Data Validity
To ensure the credibility of research results , researchers use the following techniques :
a. Source triangulation : Comparing findings from journals , books , and policy documents

b. Conceptual cross-check : Comparing national scale findings with international trends .
c. Audit trail: Systematic documentation of the entire selection and analysis process .

RESULTS AND DISCUSSION
Ideas and practices of applying ICT in education

The results of the analysis of several selected literatures indicate the existence of four main
themes , namely : ( 1 ) the concept and form of ICT integration , (2) supporting and inhibiting
factors for implementation , (3) the impact on the learning process and outcomes , and (4)
projections for the future of digital education in Indonesia. Based on the results of the review
of these literatures , there are several key points that represent the dynamics of ICT integration
globally and nationally . The table below summarizes the four most associative literatures that
include theoretical frameworks to the real conditions of technology implementation in the
Indonesian education ecosystem . To provide a comprehensive overview of the development of
the study , a literature synthesis is presented as follows .
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Table 1. Synthesis of Research Literature Related to ICT Implementation in Indonesian
Education

No. | Researcher & Year | Study Focus Key Findings
1 | Mishra & Koehler | Kerangka Effective technology integration
(2006) Technological demands simultaneous synergy
Pedagogical Content | between technological knowledge ,
Knowledge pedagogy , and content .
(TPACK)
2 | Ruben Puentedura | SAMR model The digital transformation of
(2018) education is taking place in stages
from mere substitution to reaching
the stage of redefining learning .
3 | Suryadi & Prasetyo | Implementation of Schools in Indonesia are currently
(2025) the technology- still predominantly at the
based Independent augmentation level and have not yet
Curriculum achieved full pedagogical
transformation .
4 | Wijaya & Lestari Digital competence | Although teachers' technical
(2025) of Indonesian competence has increased , digital
teachers pedagogical competence is still
found to be uneven .

Analysis and Synthesis of Literature
Based on the synthesis table above , there are three main patterns :

First , most studies confirm that ICT integration cannot be separated from the pedagogical
dimension , as emphasized through the TPACK and SAMR frameworks . Second , recent
empirical research shows that the success ofdigital transformation is largely determined by
human and organizational factors , particularly principal leadership , a culture of innovation ,
and teachers ' digital pedagogical competencies . Third , there is still a gap in studies that
simultaneously integrate policy aspects , digital pedagogy , infrastructure gaps , andAl
projections in the Indonesian context .

The study results show that the implementation of Information and Communication Technology
(ICT) in education is a process of transforming the learning system that places technology as
part of the pedagogical strategy , not just an administrative support instrument . From the
perspective of the SAMR Model theory , technology integration ideally develops from the
substitution stage to redefinition, namely a condition when technology enables the birth of new
learning experiences that are not possible through conventional approaches . However , the
study findings show that implementation in Indonesia is still dominated by the substitution and
augmentation levels. Most schools use technology only to digitize conventional activities , such
as replacing paper assignments with digital uploads or using electronic presentations instead of
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whiteboards . This condition shows that digital transformation has not fully touched the change
in pedagogical paradigms .

This analysis indicates that the main challenge lies not in the adoption of technological devices
, but rather in educators' ability to transform learning strategies . In other words, without
mastering the Technological Pedagogical Content Knowledge (TPACK) framework , the use of
technology has the potential to result only in administrative modernization , not substantive
learning innovation .

Forms of ICT integration found in the study include the use of Learning Management Systems
such as Google Classroom and Moodle, the use of interactive content , blended learning models,
and virtual collaboration . While these practices demonstrate progress , their effectiveness is
highly dependent on pedagogical design . For example , the use of an LMS without a planned
interaction strategy serves only as a repository for assignments , not an active learning space .
This demonstrates that the success of technology integration should be measured not by the
intensity of digital platform use , but by the extent to which technology is able to encourage
meaningful , reflective , and constructive learning .

Supporting and Inhibiting Factors in the Implementation of ICT Integration
a. Principal Leadership as a Strategic Factor

The analysis shows that principal leadership has a significant influence on the success of
technology integration . Principals who act as instructional leaders tend to be able to create clear
digital policy directions , provide space for pedagogical innovation , and encourage continuous
teacher professional development . These findings indicate that digital transformation is not
merely a technical issue , but rather a matter of organizational leadership . Schools with
visionary principals are better able to position technology as part of learning reform , while
schools with administrative leadership tend to view digitalization as merely fulfilling policy
demands . Thus , the success of ICT integration is greatly influenced by the principal 's ability
to build a collective digital vision .

b. School Innovation Culture

A school's culture of innovation emerged as the second determining factor . Schools that
encouraged pedagogical experimentation , professional reflection , and collaboration among
teachers demonstrated higher rates of technology adoption . Critically , these findings suggest
that resistance to technology is often not due to limited resources , but to an organizational
culture that does not support change . Schools with a bureaucratic culture tend to foster
mechanistic technology use , while schools with an innovative culture encourage teachers to
use technology creatively . This means that digital transformation requires a change in
institutional culture , not simply the provision of infrastructure .

c. Institutional Support
Institutional support through government policies , professional training , funding , and

infrastructure provision has been shown to contribute significantly to the success of technology
integration .
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However , further analysis shows that institutional support is often top - down and focused on
device distribution . This approach is less effective without ongoing pedagogical support . These
findings suggest that the effectiveness of educational digitalization policies must shift from a
facilities -based approach to a capacity -based one .

d. Inhibiting Factors

The digital divide remains a major structural barrier . Unequal internet access , limited
electricity , and a lack of devices in the 3T (frontier and remote) regions contribute to uneven
technology integration . Furthermore , the biggest obstacle lies in the gap in teachers ' digital
pedagogical competencies . Many teachers are technically proficient in operating technology
but are unable to integrate it pedagogically . These findings confirm that technical digital
literacy is not synonymous with readiness for learning transformation .

3. Impact of ICT Integration on Learning Processes and Outcomes

The study results indicate that ICT integration has a positive impact on student motivation ,
participation , and learning outcomes . However , critical analysis shows that this impact is not
automatic . The effectiveness of technology is highly dependent on the quality of the
accompanying learning design . These findings demonstrate that technology is not the sole
determinant of improved learning outcomes . When technology is used without appropriate
pedagogical strategies , improvements in student motivation are often temporary and driven by
the novelty effect , rather than a sustainable learning transformation .

Conversely , when technology is integrated through approaches such as flipped classrooms and
blended learning, students demonstrate improved critical thinking , independent reflection , and
collaboration skills . This analysis confirms that technology is effective only when designed as
a medium for knowledge construction , not simply a tool for distributing materials . In the
Indonesian context , ICT integration also has the potential to expand access to education in
remote areas . However , this potential will only be realized if accompanied by affirmative
policies for areas with limited infrastructure .

Future Projections of ICT Integration in Indonesian Education

Studies show that the future of technology integration will be heavily influenced by
developments in Artificial Intelligence and adaptive learning. Al has the potential to transform
learning through personalized content , real-time learning analytics , and automated feedback
systems . However , critical analysis suggests that optimism about AI must be tempered with
caution regarding the potential for reproducing digital inequality . If Al adoption is concentrated
only in advanced schools , the technology will actually widen national educational disparities .
These findings suggest that the future challenge lies not simply in adopting Al, but in ensuring
equitable access , regulatory readiness , and ethical competence in its use . Furthermore , the
successful use of Al remains dependent on the human factor . Without the pedagogical readiness
of teachers and adaptive school leadership , Al risks becoming merely an instrument of
administrative automation . Thus , the future of Indonesia's digital classroom will not be
determined by technological sophistication alone , but by the education system's ability to
integrate innovation critically , reflectively , and inclusively .
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CONCLUSION

Based on the results of the literature review , this study confirms that the implementation of
ICT in Indonesian education has shown significant progress through the strengthening of
national digital policies , the implementation of the Independent Curriculum , and the utilization
of various digital learning platforms in educational units . However , the main answer to this
study shows that the implementation of ICT in Indonesia has not fully reached the
transformational level (redefinition) as conceptualized in the SAMR Model, but is still
predominantly at the augmentation stage . At this stage , technology functions more as a
supporting tool to increase the efficiency of conventional learning processes , but has not yet
completely transformed pedagogical practices into innovative , adaptive , and learner - centered
learning .

Research findings show that the success of technology implementation is greatly influenced by
the collaboration between the principal 's leadership role , the school's innovative culture ,
teachers' digital pedagogical competencies , infrastructure availability , and ongoing policy
support . Among these factors , mastery of TPACK (Technological Pedagogical Content
Knowledge) -based pedagogical competencies is the most strategic element . These findings
indicate that digital transformation of education cannot be realized only through the provision
of technological devices , but rather requires a more profound change in the learning paradigm

This study also revealed that ICT integration contributes to increased learning motivation ,
student engagement , conceptual understanding , and strengthening 21st- century skills .
However , these impacts do not occur automatically . The effectiveness of technology is greatly
influenced by the quality of learning design and educators' readiness to utilize technology
pedagogically . Without pedagogical transformation , technology risks becoming merely
procedural digitization that does not produce substantial changes in the quality of learning .

Furthermore , the digital divide between regions remains a major obstacle to national education
transformation . Inequality in internet access , limited devices , and low institutional readiness
in the 3T regions indicate that classroom digitalization in Indonesia still faces structural barriers
that require affirmative policy intervention . The findings of this study indicate the need to
reorient educational digitalization policies from a facilities- based approach to an approach
based on strengthening pedagogical capacity . The government and educational institutions
need to strengthen teacher training , encourage transformational leadership of principals , build
a culture of school innovation , and ensure sustainable equitable distribution of digital
infrastructure .

As an academic recommendation , further research is suggested to focus on field -based
empirical studies to test the effectiveness of educational technology implementation directly in
Indonesian schools , particularly related to the adoption of Al technology in personalized
learning , the effectiveness of using LMS such as Google Classroom and Moodle, and the
implementation of blended learning models to improve student learning outcomes at various
levels of education . This kind of field research is important to produce more contextual
empirical evidence regarding success factors , implementation constraints , and technology
integration models that are appropriate to school conditions in Indonesia .

Thus , the digital classroom transformation in Indonesia is currently in a transitional phase
toward true pedagogical transformation . The future of Indonesia 's digital education system
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will be determined by the ability of all stakeholders to shift their orientation from mere
technology adoption to inclusive , reflective , and sustainable learning transformation .
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