International Journal of Education and Life Sciences (IJELS)

Vol. 4, No. 5 May 2026: 639-648

Implementation Quality of Character Education Based on A Digital
Learning Ecosystem in Senior High Schools

Sri Puji Utami', Nurtanio Agus Purwanto?
Universitas Negeri Yogyakarta
Corresponding Author: Sri Puji Utami: sri0053fip.2025@student.uny.ac.id

ARTICLEINFO

Keywords: Character
Education, Digital Learning,
Implementation Quality,
Secondary School, SLR, Local
Culture, Learning Ecosystem.

Received : 27 Marcj
Revised : 20 April
Accepted: 25 May

©2026 Utami, Purwanto (s):
This is an open-access article
distributed under the terms of
the Creative Commons
Atribusi 4.0 Internasional.

(SO

ABSTRACT

Digital transformation in secondary schools has
reshaped learning patterns, interaction, and the
internalization of student values. However, the
implementation of character education in digital
learning ecosystems is still often understood as the
use of media or platforms, rather than as a quality
system that integrates governance, pedagogy,
culture, and evaluation. This study aims to analyze
the implementation quality of character education
based on a digital learning ecosystem in senior high
schools and to formulate an empirical synthesis as a
basis for developing a quality framework for digital
character education. The search was conducted in the
Scopus database using the criteria of publication year
2021-2026, journal article, English language, open
access, valid DOI, and primary data. From 166 initial
documents, 104 articles were obtained after
bibliographic filtering, and a rigorous selection
process resulted in 10 highly relevant articles. The
findings indicate that implementation quality is
determined not only by the presence of LMS, digital
media, or technology-based curricula, but also by
value management, content validity, teacher
readiness, student acceptance, local culture, and
continuous evaluation. Digital character education is
considered more effective when religious values,
Pancasila, gotong royong, cultural identity, and
digital ethics are integrated into contextual learning
designs. This review concludes that the digital
learning ecosystem should be managed as a planned,
measurable, and sustainable space for value
internalization to strengthen the quality of character
education in secondary schools.
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INTRODUCTION

Digital transformation has reshaped the ways schools manage learning,
interaction, and student value formation. In secondary education, digitalization
should not be understood merely as the transfer of instructional materials to
online platforms, but as a transformation of the learning ecosystem that
influences digital citizenship, ethics, participation, and social responsibility. The
digital citizenship framework emphasizes that students” competencies need to
include safe, critical, ethical, and responsible technology use (Chen et al., 2021).
Other findings indicate that blended learning based on local wisdom can support
character strengthening through more contextual learning experiences (Astawan
etal., 2025). Digital literacy has also been reported as a transformative framework
for the internalization of moral values in basic Islamic education (Putra et al.,
2026). Therefore, digital character education should be positioned as a school
quality agenda that connects technology, values, and learning experiences in an
integrated manner.

Recent studies show that character education in the digital era has
developed along three major trajectories, namely the integration of cultural
values, the strengthening of digital literacy, and the development of learning
media based on local contexts. Islamic character education based on local
wisdom is considered relevant for responding to the character crisis marked by
violence, bullying, and weakening social interaction among children (Subandi et
al., 2025). The integration of local cultural values has also been shown to be
important because values that are close to students’ lives can strengthen
character formation from an early age (Sakti et al., 2024). At the same time, the
sustainability of local values in school life requires consistent institutional
practice, not merely symbolic insertion into learning materials (Hanapi et al.,
2025). A similar need is evident in the development of learning modules based
on Ki Hadjar Dewantara’s values to respond to students’ social problems
(Setyaningsih et al., 2024). Thus, the research map indicates that digital character
should be built through alignment among school culture, local values, and
learning design.

Although research on digital learning and character continues to grow, a
knowledge gap remains in the integration of implementation quality, secondary
school contexts, and digital learning ecosystems. Some studies have emphasized
supporting factors for mobile learning through students’ initial characteristics,
learning styles, and the need for authentic activities (Hidayati et al., 2022). Other
studies have developed character-based learning models integrated with digital
life skill technology to improve critical thinking, technology mastery, and student
character (Apdoludin et al., 2025). The use of mobile games based on Pancasila
values shows that digital numeracy activities can contain social practices and
national values (Novianto et al., 2026). Ethnoscience animation video-assisted
PjBL has also been reported to be effective in improving problem-solving skills
and Pancasila student profiles (Juanta et al., 2025), while the Upanishad model
based on blended learning has been shown to affect character development and
creativity (Suwendra et al., 2023). The main gap lies in the limited synthesis
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explaining how these findings can be interpreted as a foundation for the
implementation quality of digital character education.

Based on this gap, this study was directed to systematically examine how
the implementation quality of character education based on a digital learning
ecosystem is constructed, enacted, and evaluated in secondary school contexts.
The research questions address how character, technology, school culture, and
pedagogical design are integrated in empirical studies on digital learning, what
factors support and hinder implementation quality, and what contribution can
be formulated for the development of digital character education models in
senior high schools and madrasahs. The urgency of these questions is
strengthened by research on AI literacy in secondary education, which
emphasizes the importance of critical questioning when students interact with
generative technology (Tang et al., 2026). Digital history literacy has also been
shown to require ethical reasoning so that students’ critical thinking can develop
meaningfully (Nurhasanah et al., 2025). Haug and Mork (2021) affirm that 21st-
century skills require professional development support that is concretely
enacted in classrooms. Accordingly, this study contributes to the formulation of
a conceptual and empirical foundation for research development on the
implementation quality of digital character education.

METHOD

This study was designed as a systematic literature review, and the screening
procedure was structured according to PRISMA principles. The initial search was
conducted in the Scopus database using the search string “character education”
AND QUALITY AND implementation AND “digital learning” AND school,
which generated 166 documents. The first screening was conducted by applying
the publication year limit of 2021-2026, leaving 163 documents. After the
document type filter “article” was applied, 127 articles remained. The English-
language filter yielded 125 articles, and the All Open Access filter produced 104
articles. Subsequently, the 104 articles were examined through metadata, titles,
abstracts, DOI status, research subjects, research design, and thematic relevance
to the implementation quality of character education based on a digital learning
ecosystem in senior high schools.

The inclusion criteria covered English-language journal articles published
from 2021 to 2026, active DOI availability, open-access status, primary data, and
empirical designs, including quantitative, qualitative, mixed-methods,
experimental, R&D, SEM, and case study designs. The articles were also required
to address at least two of four main focuses, namely character or value education,
digital learning ecosystems, implementation quality, and secondary school,
senior high school, or Islamic senior high school contexts. The exclusion criteria
covered purely conceptual articles, bibliometric studies, systematic reviews,
articles without primary data, studies focused on higher education without
school-level relevance, articles discussing technology without character or value
dimensions, duplicate articles, and articles indicated as retracted.

At the initial identification stage, the Scopus search generated 166 articles.
After the 2021-2026 filter was applied, 163 articles remained. After the journal
article filter was applied, 127 articles remained. After the English-language filter
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was applied, 125 articles remained. After the All Open Access filter was applied,
104 articles remained. After title and abstract screening, 94 articles were excluded
because they did not meet the criteria for focus, design, context, or primary data.
The final eligibility assessment established 10 articles as included studies.
Therefore, the final synthesis was limited to 10 empirical articles that met the
inclusion criteria, had valid DOIs, and showed no retracted status.
PRISMA Flowchart

The following section presents the article selection flow according to
PRISMA guidelines, from identification in the Scopus database to the final
inclusion of articles that met the eligibility criteria for further analysis. This flow
describes the number of records at each stage and the reasons for systematic
exclusion, as shown in Figure 1.

Figure 1. PRISMA Flowchart
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The final screening yielded 10 articles that were most relevant to the focus
on the implementation quality of character education based on a digital learning
ecosystem. The included articles were dominated by studies in senior high
school, Islamic senior high school, secondary school, and culture- and religion-
based learning contexts. The research designs included qualitative case studies,
explanatory quantitative designs, ADDIE-based R&D, 4D-based R&D, mixed-
methods, SEM, and validation studies of learning tools. The synthesis shows that
the implementation quality of digital character education is shaped by the
relationship among value governance, media quality, teacher readiness, content
validity, student acceptance, cultural identity, and institutional evaluation.

Table 1. Article Review Results
No | Author(s) | Finding
P5-PPRA strengthens character when Pancasila and
Anwar et | Rahmatan lil'alamin values are managed through
al. (2026) | leadership, curriculum, teacher facilitation, and
institutional evaluation.
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No | Author(s) | Finding
LMS management has a positive effect on learning
Rohid et [ outcomes and Islamic character, although value
al. (2026) | integration in digital content remains insufficiently
systematic.
. Madrasahs build character through religious foundations,
Zuhri et . . . g
3 al. (2026) social ethics, local wisdom, character-based digital
] literacy, and school-family-community synergy.
Murtadlo | Gen-Z students still perceive gotong royong as important,
4 [etal but schools need to optimize online character learning so
(2024) that collective values are not weakened.
Ansoriyah | Digital folktale media are valid, reliable, and effective in
5 |etal improving writing skills while strengthening cultural
(2026) identity and educational sustainability.
Fahruddin | Digital history media increase cultural awareness.
6 |etal Learning engagement is strongly correlated with cultural
(2025) understanding and the preservation of local values.
s Media quality and content validity increase user
Fikri et al.
7 (2026) acceptance. User acceptance becomes the strongest
predictor of local history learning effectiveness.
. Digital history curriculum is proven to be valid, practical,
Birsyada . o . ,
3 |etal adaptive, and effective in increasing students
(202'5) participation, historical understanding, and contextual
analysis.
. CRT-TPACK-based learning tools are valid and effective
Nisa et al. . .
9 (2025) because they combine cultural relevance, digital
pedagogy, and improved learning outcomes.
Usman Acehnese Islamic culture-based EFL materials are
10 and considered valid and practical for supporting cultural
Ibrahim identity and deradicalization character among senior high
(2023) school students.
DISCUSSION

The main findings indicate that the implementation quality of digital
character education is determined not only by the availability of platforms, but
also by institutional governance that consistently connects planning,
implementation, monitoring, and value evaluation. In Islamic senior high
schools, LMS management has been shown to be positively associated with
learning outcomes and Islamic character formation, although its influence on
character is lower than its influence on cognitive achievement (Rohid et al., 2026).
A similar pattern is evident in the implementation of P5-PPRA, which becomes
more effective when Pancasila and Rahmatan lil’alamin values are integrated
into school strategic management (Anwar et al.,, 2026). Cross-level madrasah
studies also affirm that digitalization should be directed as an ethical ecosystem
rather than merely as an instructional tool (Zuhri et al., 2026). Therefore,
character outcomes should be positioned as institutional outputs that are
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consciously, measurably, and sustainably managed. Accordingly, the
implementation quality of digital character education depends on school
capacity to transform technology into a planned, monitored, and functional value
system.

Local culture emerges as an important anchor so that digital character
education is not detached from students’ social realities. The preservation of
gotong royong among Gen-Z shows that collective values are still regarded as
important, but they may weaken when digital media use is not directed through
meaningful online character learning activities (Murtadlo et al., 2024). AR/VR-
based history media, simulations, and narrative quizzes indicate that learning
engagement can increase cultural awareness among senior high school students
(Fahruddin et al., 2025). Digital folktale media also demonstrate that digital
platforms can mediate literacy, cultural identity, and educational sustainability
(Ansoriyah et al., 2026). Therefore, the central debate does not concern whether
technology threatens values, but how schools design technology as a space for
cultural internalization that remains relevant to adolescents. Digital character
education becomes stronger when students” digital experiences are connected to
identity, solidarity, and social responsibility.

From the perspective of learning design, implementation quality increases
when digital media are pedagogically validated, accepted by users, and adjusted
to school readiness. The SEM model in local history learning shows that media
quality and content validity influence user acceptance, while user acceptance
becomes the strongest predictor of learning effectiveness (Fikri et al., 2026). The
ADDIE-based digital history curriculum is also considered feasible because
expert validation, teacher validation, and classroom trials show consistent
effectiveness across schools with different levels of technological readiness
(Birsyada et al., 2025). The integration of CRT and TPACK extends these findings
by emphasizing that digital materials should be culturally relevant and
technologically pedagogically sound (Nisa et al., 2025). The synthesis of the 10
included articles shows that this review is important because it provides an
empirical basis for formulating a research framework on the implementation
quality of character education in digital learning ecosystems. Implementation
quality should not be measured only by media innovation, but by design
coherence, content validity, teacher readiness, and student acceptance.

Although most articles report positive findings, the available evidence also
reveals implementation weaknesses that require critical interpretation. LMS has
not fully contained Islamic value content in a systematic manner, which means
that character formation may still occur incidentally (Rohid et al., 2026). P5-PPRA
in Islamic senior high schools still faces limited human resources, infrastructure
constraints, resistance to change, weak collaboration, and underdeveloped
evaluation (Anwar et al, 2026). At the broader madrasah level, character
challenges in the Society 5.0 era are technological, social, cultural, and
institutional, so they cannot be solved merely through device training (Zuhri et
al., 2026). Acehnese knowledge-based EFL materials show potential for
strengthening deradicalization character, but product quality remains dependent
on curriculum validity and practicality (Usman & Ibrahim, 2023). Therefore,
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implementation quality requires repeated evaluation so that digital innovation
does not stop as a product, but develops into school culture.

The overall synthesis points to an ecosystem model that integrates value
management, digital pedagogy, local culture, and quality evaluation. CRT-
TPACK-based learning demonstrates the importance of alignment among
student identity, teacher strategy, and digital tools (Nisa et al., 2025). The
digitalization of gotong royong and folktale media shows that character is not
built merely through normative lectures, but through learning experiences that
enable reflection, collaboration, and emotional engagement, as shown by
Murtadlo et al. (2024) and Ansoriyah et al. (2026). At the same time, digital
history media and adaptive curricula indicate the need for infrastructure, content
validation, and user acceptance so that values can become embedded in
classroom practice, as shown by Fahruddin et al. (2025), Fikri et al. (2026), and
Birsyada et al. (2025). This orientation places schools as managers of the
relationship among technology, values, and learning experiences. Therefore,
digital character education in senior high schools and madrasahs reaches its
highest quality when schools manage technology as a valuable, contextual, and
evaluable learning ecology.

CONCLUSION

This review concludes that the implementation quality of character
education based on a digital learning ecosystem in secondary schools cannot be
reduced to the use of LMS, interactive media, or learning applications. Quality is
more appropriately understood as the integration of school governance,
pedagogical design, value integration, content validation, teacher readiness,
student acceptance, and continuous evaluation. Within this framework,
technology functions effectively when it is positioned as a space for value
internalization, not merely as a channel for distributing materials.

The 10 included articles reveal three main patterns. First, digital character
education requires strategic management so that Pancasila values, religiosity,
digital ethics, gotong royong, and cultural identity are embedded in school
planning and evaluation. Second, quality digital learning should be contextual,
culturally responsive, and aligned with students’ needs. Third, successful
implementation is strongly determined by media validity, user acceptance,
infrastructure readiness, and teacher capacity. Accordingly, the strongest
implementation model is a digital ecosystem that integrates values, local culture,
pedagogy, technology, and the school quality system.
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