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This study aims to map the determinants of digital culture transformation in Senior High Schools
(SMA) through a Systematic Literature Review (SLR). The method applies PRISMA and
PSALSAR frameworks to 17 articles (2020-2026) from Google Scholar, ScienceDirect, and
Garuda. The findings identify three main factors: transformational leadership, teachers' digital
competence, and students' autonomy support. Leadership acts as a catalyst for technology
integration, teacher competence improves performance through motivation and discipline, while
digital media enhances student digital literacy. The study concludes that digital culture
transformation is driven more by human factors than technological infrastructure.
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Penelitian ini bertujuan memetakan determinan transformasi budaya digital di Sekolah
Menengah Atas (SMA) melalui Systematic Literature Review (SLR). Metode
menggunakan PRISMA dan PSALSAR terhadap 17 artikel (2020-2026) dari Google
Scholar, ScienceDirect, dan Garuda. Hasil menunjukkan tiga faktor utama, yaitu
kepemimpinan transformasional, kompetensi digital guru, dan dukungan otonomi siswa.
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1. Introduction

Entering the era of Society 5.0, the world of
education is experiencing a paradigm shift from
simply using technology as a tool to establishing
an integrated digital learning ecosystem. The
transformation of digital culture in schools is not
only related to the digitization of devices, but also
encompasses changes in mindset, organizational
behavior, and pedagogical practices oriented
towards the sustainable use of
technology.(Setyawan, 2022)In the context of
Senior High Schools (SMA), this transformation
demands synergy between school leadership,
teacher competence, and support for the student
learning environment.

Theoretically, this research integrates
Transformational Leadership Theory which
emphasizes the role of leaders in driving
innovation and organizational change.(Schmitz et
al., 2023), as well as Self-Determination Theory
(SDT) which emphasizes the importance of
autonomy support in increasing students'
motivation and digital literacy(Chiu et al., 2022;
Dhawan, 2020)Both approaches are relevant to
explaining how digital culture can be sustainably
formed in secondary education environments.

The urgency of digital cultural transformation
has increased following the COVID-19 pandemic,
which has accelerated the adoption of online
learning in various educational
institutions.(Dhawan, 2020)However, the
effectiveness of technology implementation in
schools is determined not only by infrastructure
readiness, but also by human resource readiness
and organizational resilience. Without a thorough
cultural transformation, technology use has the
potential to create a digital divide and reduce the
quality of pedagogical interactions.(Lestari, 2025).

Various previous studies have shown that
studies on digital transformation in education are
still dominated by technical aspects, such as
measuring teachers' digital competence.(Jaka
Warsihna et al., 2026; Siti Laily Masnah et al.,
2024)and the effectiveness of utilizing digital
learning  platforms(Herry  Sumual et al,
2026)Although digital leadership has been
identified as having an impact on school
performance(Jem Cloyd M. Tanucan et al., 2022;
Syupriadin et al., 2026), studies that integrate
psychological aspects such as achievement
motivation and work discipline in the context of
digital culture are still limited(Pratiwi & Purbojo,
2025).

In addition, there is a research gap in
connecting education policies at the macro level
with teacher competency development practices at
the micro level, particularly through innovative
approaches such as microlearning.(Betancur-
Chicué & Garcia-Valcarcel Mufioz-Repiso,
2023a). To date, there have been few studies that

systematically integrate transformational
leadership, teacher digital competence, and
student autonomy support within a single
analytical framework for digital culture in high
schools.

Based on these gaps, this study aims to map
the main determinants of digital culture
transformation in high schools through a
Systematic Literature Review (SLR) approach.
Specifically, this study analyzes: (1) the role of
transformational  leadership in  technology
integration, (2) the influence of digital competence
on teacher performance mediated by motivation
and work discipline, and (3) the role of the digital
learning ecosystem in supporting student literacy
and autonomy. This study is expected to provide
theoretical contributions in the development of
digital education management as well as practical
contributions for schools in building a sustainable
digital culture.

2. Method

This research is a literature study using the
Systematic Literature Review (SLR) method. This
method was chosen to identify, review, and
synthesize previous research on digital cultural
transformation in a transparent and accountable
manner.(Lame, 2019)The research procedure is
carried out based on the PSALSAR (Protocol,
Search, Appraisal, Synthesis, Analysis, and
Report) framework.(Wondimagegn Mengista et
al., 2020), which combines the Preferred
Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) guidelines(Page et al.,
2021). The description of the procedures applied
and the results in this study are as follows:

2.1 Developing a protocol: Determining the
scope of the study.

The researchers reviewed previous research on
digital culture in secondary schools. They then
formulated research questions. The questions to be
answered are as follows:

a. What factors influence the success of
digital culture transformation in high
schools?

b. What is the role of teacher leadership and
competence in mediating the performance
of digital organizations?

c. What media and environmental supports
are effective in fostering students' digital
literacy?

2.2 Assessment: selection and assessment of
the quality of literature.

At this stage, the researcher determines the
criteria. The following is the determination of the
inclusion and exclusion of the literature to be
analyzed..

Literature quality assessment was conducted
by examining methodological suitability, clarity
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of data sources, and publication reputation (Sinta- Table 1List of Literature Studies

accredited or Scopus-indexed/internationally

indexed articles), without using standardized Deif e — KOS -
quality assessment instruments (e.g., JBI Critical Garuda Digital  culture,  transformational
Appraisal Tools or CASP checklist); articles leadership, teacher digital competence,
whose methodology was not adequately teacher  performance,  educational
explained were excluded at the eligibility stage. management

The identification, screening, and eligibility Google Digital culture in schools,
selection processes in this study were conducted Scholar transformational leadership, teachers'
by the principal investigator, thus not involving digital competence, teachers'
independent screening by more than one experiences, high school.

reviewer, this is acknowledged as a Science Digital transformation in education,
methodological limitation of this study and is Direct transformational leadership in schools,

discussed further in the Conclusion section. teachers' digital competence.

Following are the keywords used in each
database.

Table 2. Inclusion Criteria

No Criteria
1 Time span
Document Type

Inclusion (Accepted) Exclusion (Rejected)
Articles published between 2020 - 2026. Articles published before 2020.

Original scientific journal articles (peer- Books, theses, dissertations,
reviewed) and review articles. popular opinions, or News reports.
Indonesian and English. Besides Indonesian and English.

High School (SMA/SMK), Teachers, Early childhood education or non-
Principals, and Students. educational sector.

Digital transformation, digital leadership, Only discusses
teacher competency, and school culture.

3 Language

4 Subject/Context
5 Focus of Study physical
infrastructure  without human

resource analysis.

2.3 Literature search: determine the search
strategy and database to be used.

The data collection procedure was carried out
by identifying journal articles in electronic
databases such as Google Scholar, ScienceDirect,
and other accredited journal portals (Sinta).

The criteria listed in Table 2 were used by
researchers to screen articles by examining the
title, abstract, and research methods. After finding
articles that met the inclusion criteria, the selected
articles were carefully read to obtain a description
of the title, data collection, research results, and
conclusions. Data were prioritized to contain three
aspects of information in accordance with the
formulation of this SLR research question.

The article selection process was carried out using
the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) flow to
ensure transparency and accountability in literature
selection.(Page et al., 2021).

The selection process is carried out
through four main phases as follows:

2.3.1 Identification

At this stage, researchers identified all relevant
articles from three main databases: Google

Scholar, ScienceDirect, and Garuda. The search
process used keywords related to "digital culture,”
"transformational leadership," "teacher digital
competence,” and "student digital literacy.” The
initial search yielded 1,456 articles. The search
was conducted between January 15-20, 2025, with
the initial number of articles being 742 from
Google Scholar, 387 from Garuda, and 327 from
ScienceDirect.

2.3.2 Screening

In the screening stage, a filtering process was
conducted based on duplication and relevance of
titles and abstracts. Duplicate articles were
removed, leaving 1,324 unique articles. Next, a
filtering process was conducted based on the
relevance of the titles and abstracts to the research
focus, leaving 212 articles deemed relevant for the
next stage.

2.3.3 Eligibility

In the eligibility stage, the remaining 212
articles were analyzed in more depth through full-
text reading. Articles were evaluated based on
established inclusion and exclusion criteria,
including publication year (2020-2026), focus on
digital cultural transformation in education, and
relevance to leadership, teacher competency, and
student digital literacy. This process eliminated
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many articles for not comprehensively addressing
research  variables or focusing solely on
infrastructure aspects.

2.3.4 Included

The final stage yielded 17 articles that met
all inclusion criteria and were deemed most relevant
to answering the research questions. These articles
were then used as the basis for synthesis in a
thematic analysis to map the determinants of digital
culture transformation in high schools.

2.3.5 Synthesis

Summarizing and integrating the selected
literature. At this stage, the collected and assessed
information is synthesized. The goal is to combine
findings from multiple studies or data sources to
identify key patterns, trends, and insights.

2.3.6 Analysis

Analyze and synthesize the literature. This
stage involves a more in-depth analysis of the
synthesized data or findings. This analysis helps test
hypotheses or answer research questions, focusing
on gaining actionable insights.

2.3.7Report

At this stage, researchers report the
methodology,  findings,  conclusions, and
recommendations based on the analysis. This
serves to communicate the results of the
systematic review or evidence synthesis to
stakeholders, policymakers, or the scientific
community.

Based on the selection process, 17 articles
were obtained.through three main databases,
namely 387 articles from GARUDA, 742 articles
from Google Scholar, and 327 articles from
ScienceDirectwhich is a relevant scientific journal.
The initial selection process of 1,456 articles

3. Results and Discussion
3.1 Results

The results of the observations were
synthesized in line with the research formulation
that had been established from various research
literature and are presented in Table 3.

The literature presented in this article
concludes that the success of digital
transformation in schools is not solely determined
by the availability of infrastructure, but rather
depends on the quality of leadership and the
competence of human resources. The synthesis of
findings, summarized in Table 3, reveals three key
aspects:

1. Digital Leadership & Culture
Transformation in secondary schools is

revealed a significant number that did not meet the
criteria because they did not comprehensively
address transformational leadership, teacher
digital competence, or student autonomy
support.The initial screening found duplicate
articles, leaving 1,324 unique articles. 1,112
articles were then eliminated from the titles and
abstracts, leaving only 212 articles worthy of full
review. Finally, 17 final articles were obtained that
were the most representative in explaining the
transformation of digital culture in high
schools.The PSALSAR framework in this study
was integrated with the PRISMA (Preferred
Reporting Items for Systematic Reviews and
Meta-Analyses) protocol to ensure transparency in
the selection process. The SLR process flow is
depicted in detail in Figure 1.

)
Google s 2
Sch ;I' Garuda Science Direct
B oHoler (N=387) (N=327)
2 (N=742)
E
£
z ! ) [
=
Total record from database Duplicate remove
(N =1.456) (N=132)
—
N
Screen Records
B (N =1.324)
|
g
£ ]
>
Title abstract and key word screening L’ Excluded record
— (N=1.324) (N=1.112)
— l
z ) >
E Full text review Complete record
® (N=212) excluded (N = 195)
= Reason : published
N, before 2020, not
— peer-reviewed,
2 wrong language,
B Records included in synthesis infrastructure fokus
'_5' (N=17) only.
—

Figure 1Systematic Literature Review Flowchart
(Adapted from ((Pollock & Berge, 2018; Santos et al.,
2021)

driven by transformational leadership that creates
a “digital school culture”(Setyawan,
2022).Leaders must empower teachers to use
technology in cognitively challenging
activities.(Schmitz et al., 2023).

2.Teacher Competence & Performance

Teacher competence is not only technical,
but involves safety and problem solving.(Garcia-
Delgado et al., 2023). Achievement motivation is
a key mediator; high digital competence will
improve performance optimally if supported by
strong motivation.(Pratiwi & Purbojo, 2025).

3. Media & Learning Support

The most common media are LMS,
interactive platforms, and Al-based tools. The
choice of media should support student autonomy
to foster sustainable digital literacy.(Chiu et al.,
2022).
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Table 3Data Synthesis

No. Writer Digital Transformation Implementation Digital Cultural
Content Methods/Strategies Media/Tools
1 (Schmitz et | Use of cognitively Transformational leadership Learning
al., 2023) demanding technology for teacher empowerment. Management
Systems(LMS)
2 (Syupriadin | Employee performance and | Digital leadership and Digital workflow
etal., 2026) | efficiency strategic adaptation. platform
3 (Garcia- 5 Digital Domains Self-assessment and directed Digital
Delgado et (DigCompEdu) professional training. communication
al., 2023) tools
4 (Chiuetal., | Digital Literacy & Autonomy-supporting Interactive learning
2022) Autonomy teaching with an SDT support tools
perspective.
5 (Pratiwi & Performance & Discipline Mediation of achievement Digital assessment
Purbojo, motivation in digital application
2025) workflows.
6 (Setyawan, Digital school culture Integration of school values Social media &
2022) with digital habits. online forums

Table 4Findings

No. Research Questions

Conclusion

1 What factors influence digital culture?

2 How do competencies affect
performance?

3 What is the impact on students?

Transformational leadership, digital competence, and
adaptive governance (Jian & Mustafa, 2024).

Through the mediation of achievement motivation and
professional discipline (Pratiwi & Purbojo, 2025).
Improving digital literacy and intrinsic engagement through
autonomy support (Chiu et al., 2022).

3.2 Discussion

This section discusses the research findings by integrating data
extraction results and supporting theories to answer how
secondary school digital culture can be formed sustainably.

3.2.1Transformational Leadership:

Key Drivers of Technology Integration Research
shows that the role of the principal has shifted from being
merely an administrative manager to a digital leader.
Transformational leadership in the digital age is not just about
procuring equipment, but about building a collective vision
and teacher confidence.(Schmitz et al.,
2023).Transformational leadership contributes to creating an
environment that supports technology acceptance among
teachers, including reducing resistance to digital
change.(Mulyadi et al., 2025).

This finding is supported by the concept of
Pedagogical Resilience(Jem Cloyd M. Tanucan et al., 2022),
where secondary school leaders in times of crisis (such as post-
pandemic) must have the resilience to continue integrating
technology despite infrastructure limitations. In Indonesia, the
main challenge to digital leadership often lies in the
hierarchical school culture, requiring a more participatory
approach to foster innovation.(Syupriadin et al., 2026).
3.2.2Digital Competence, Motivation, and Teacher

Performance:

Teacher competency studies reveal that digital literacy
does not stand alone in influencing performance. There is a
close link between digital competency and work discipline
and achievement  motivation.(Pratiwi &  Purbojo,
2025).Teachers with high digital competencies tend to be

more disciplined in managing online learning administration
and have higher motivation to produce creative materials.

However, an analysis of the UNESCO instrument used

in Warsihna et al.'s (2026) study shows that many teachers are
still stuck at the "tool utilization" level and have not yet
reached the "content innovation™ level. This is in line with
findings in Spain by Garcia-Delgado et al. (2023), who
identified that the areas of "Digital Security" and "Problem
Solving" are two of the weakest points for teachers today.
Therefore, professional development strategies can no longer
use a one-way lecture model, but must shift to a flexible,
concise, and targeted Microlearning model.(Betancur-Chicué
& Garcia-Valcércel Mufioz-Repiso, 2023b).

3.2.3Digital Media and Student Literacy

Autonomy-Based The formation of a digital culture in
secondary schools (SMA) ultimately aims to improve the
quality of student learning.

Based on Self-Determination Theory (SDT), a healthy
digital culture is a culture that provides autonomy support for
students (Chiu et al., 2022). This means that technology should
be used to give students choices in how they learn and
demonstrate their competencies.

Digital school culture in high school(Setyawan,
2022)This includes integrating ethical communication
practices on social media and utilizing collaboration
platforms. The challenge of inclusivity is a crucial issue in the
Society 5.0 era.(Lestari, 2025)Schools must ensure that their
educational management strategies embrace the diversity of
students, including those with limited access to technology.
Digital transformation that focuses solely on elite groups will
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widen the digital divide, so school governance policies must
be adaptive and inclusive.(Jian & Mustafa, 2025).

4. Conclusion

This study successfully maps the dynamics of digital
culture transformation in secondary schools through a
systematic literature review of 17 reputable journals.This
study shows that digital culture transformation in high schools
is influenced by three main factors, namely transformational
leadership, teachers' digital competence, and support for
students' learning autonomy.

Transformational leadership plays a crucial role in
building a digital vision and a school culture that adapts to
technological developments. Teachers' digital competence has
been shown to impact learning performance, especially when
supported by motivation and professional discipline.
Meanwhile, the use of digital learning media that supports
autonomous learning can sustainably improve students' digital
literacy.

Research findings confirm that the success of digital
cultural transformation is not solely determined by
technological infrastructure, but rather depends on the quality
of human resources and inclusive school governance.
Therefore, schools need to develop digital transformation
strategies that focus on strengthening organizational culture,
developing teacher competencies, and empowering
students.(Schmitz et al., 2023).

Practically, these findings provide direct contributions to
the world of secondary education: principals can prioritize
strengthening transformational leadership in their principal
development programs, educational units can adopt
microlearning-based professional development models to
continuously improve teachers' digital competencies, and
curriculum designers can integrate the principle of supporting
student autonomy into the selection of digital learning media.
Thus, the results of this SLR are not merely descriptive but
also have concrete implications for educational management
policies and teacher competency development at the
secondary school level.

This study has several limitations that need to be
considered in interpreting the findings. First, the article
screening and selection process was conducted by a single
researcher without independent screening by a second
reviewer, potentially introducing subjective bias in the
assessment of article eligibility. Second, the search strategy
included only three databases (Google Scholar,
ScienceDirect, and Garuda) and was limited to articles in
Indonesian and English, thus potentially introducing
publication bias, namely the tendency for articles with
positive findings to be published more often and more easily
found than articles with neutral or negative findings. Third,
grey literature such as policy reports or non-indexed
proceedings were not included in the corpus, potentially
overlooking practical  perspectives from  education
practitioners. Future research is recommended to involve two
independent  reviewers  with inter-rater  agreement
calculations (e.g., Cohen's kappa) and to expand the database
and language coverage to strengthen the validity of the
findings.
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