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Abstract

This study aims to examine how digital media management is implemented to
improve the quality of biology learning at Purnayudha Senior High School,
Labuhanbatu Regency. Specifically, the research explores the strategies used by
the school in managing digital media, the supporting and inhibiting factors
influencing its implementation, and its contribution to improving the quality of
biology learning. A qualitative descriptive approach was employed, with data
collected through classroom observations, semi-structured interviews, and
document analysis. The participants consisted of the school principal, biology
teachers, and students involved in digital-based learning activities. Data were
analyzed using thematic analysis through coding, categorization, and interpretation
of recurring patterns. The findings show that digital media management has been
systematically integrated into curriculum planning and classroom instructional
practices. The improvement in the quality of biology learning is reflected in several
aspects, including increased student engagement in learning activities, more
interactive classroom communication, improved access to learning resources, and
better support for visualizing biological concepts through digital media. The
effectiveness of this implementation is supported by internal factors such as
collaboration among school leaders, teachers, and students, alignment between
the school’s vision and the integration of information technology, and the
availability of technological facilities and infrastructure. External support is also
provided by parents and partner institutions. However, challenges remain,
particularly unstable internet connectivity and varying levels of digital competence
among educators. To address these issues, the school continues to improve
technological infrastructure and provide professional development programs to
strengthen teachers’ capacity in integrating digital media into biology learning.
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Introduction

Education plays a fundamental role in developing individuals who are intellectually
capable, morally grounded, and socially responsible. In Indonesia, the importance of
education is emphasized in Law No. 20 of 2003 concerning the National Education
System, which defines education as a deliberate and systematic effort to create learning
environments that enable students to actively develop their potential. Through education,
learners are expected to acquire not only knowledge and skills but also moral values,
creativity, independence, and social responsibility necessary for participation in society ;
(N. Harahap et al., 2025; Lince, 2022) In the contemporary era, the rapid development
of digital technology has significantly transformed various aspects of human life,
including education. The emergence of the Industrial Revolution 4.0 has introduced new
challenges for educational institutions, particularly in integrating information and
communication technologies into teaching and learning processes (Indrasvari et al.,
2021).
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Among the three educational challenges identified by
Panen, the accelerated development of technology stands out
as a major concern (Jayadi & Harahap, 2023). The emergence
of the Industrial Revolution 4.0 has transformed patterns of
work and social interaction by introducing digitally oriented
systems and practices. This transformation presents
significant challenges for the education sector, particularly
due to the existence of a “digital gap” between students and
teachers. This gap relates to differences in technological
understanding and digital proficiency. Consequently,
educators are required to make substantial efforts to adapt,
continuously update their competencies, and comprehend
the ongoing developments in information technology within
the context of the Industrial Revolution 4.0.(R. D. Harahap et
al., 2025) Educational systems are now required to adapt to
technological change by incorporating digital resources,
innovative learning approaches, and technology-supported
instructional practices. In this context, teachers are expected
not only to facilitate knowledge transmission but also to guide
students in navigating digital learning environments
effectively (Maulana et al.,, 2022). The era of the Industrial
Revolution poses significant challenges for education
systems across the globe. As emphasized by Jack Ma during
the 2018 World Economic Forum Annual Meeting, education
constitutes one of the most significant challenges of the
twenty-first century. He emphasized that without transforming
current approaches to teaching and learning, society may
encounter serious difficulties in the next three decades. An
educational model that focuses predominantly on the
transmission of knowledge while overlooking the
development of attitudes and practical skills risks producing
graduates who are unable to compete with increasingly
advanced technologies and intelligent machines (Sperli,
2025). Educators serve as key agents of transformation
within the educational ecosystem, acting as catalysts for
meaningful change. Their role is essential in addressing
fundamental aspects of education, including character
formation, the cultivation of discipline, the reinforcement of
national values, and the development of students’ moral
integrity—responsibilities that fundamentally rely on the
guidance and influence of teachers (Vidiyanti et al., 2025).
The presence of machines or intelligent technologies will
never fully substitute the role of human educators. Unlike
robots, humans possess empathy and emotional depth. It is
the teacher’'s compassion and moral awareness that shape
and nurture students, transforming their undeveloped
potential into meaningful and admirable character. These
formative spaces—referred to as morality and personality—
can only be cultivated through genuine human interaction and
guidance.(Winangsih & Harahap, 2023).

The greatness of a teacher will remain a driving force to
give birth superior individuals, with character, with Indonesian
personality (Maulana et al., 2022). Although a teacher in the
industrial revolution era will never be replaced, the ability to
master technological devices is a must. (R. D. Harahap &
Hasibuan, 2025). In Indonesia, educators have progressively
integrated technology as a complementary component of the
instructional process, utilizing it both within classroom
settings and in external learning environments. As a result,
they are no longer constrained by time or place when
preparing instructional materials for the following day’s
lessons. In the era of the Internet of Things, educators can
access information and obtain solutions rapidly by exploring
various available educational links and digital resources,
enabling more efficient and responsive lesson preparation
(Perche et al., 2025). Teachers can utilize the internet to
enrich their preparation by searching for relevant materials
that make learning more engaging and meaningful. In this
context, mastery of digital media becomes increasingly
essential, and there is a growing need for teachers and
students to possess comparable competencies in information

8 | Sinergi International Journal of Education

10.61194/ijjm.v4i1.1000

and communication technology (ICT) (Sun, 2025). The wide
range of available learning applications should therefore be
consistently introduced and promoted to educators. However,
field realities indicate that technological proficiency remains
uneven, with some teachers still having limited ability to
operate digital devices effectively. Moreover, in many schools,
inadequate facilities—such as the absence of LCD projectors
and limited internet access—continue to pose significant
challenges within the education sector (Nugroho et al., 2023).

In response to the educational challenges emerging in the
era of the Industrial Revolution, the government has
consistently implemented initiatives aimed at improving
educational quality, particularly through the Ministry of National
Education. These initiatives involve multiple stakeholders, with
schools playing a central role as the government’s operational
arm in implementing educational policies and programs at the
institutional level (Sahasrabudhe & Kanungo, 2014). Quality is
a state dynamic that associated with products, services,
person, process, And the environment that reach or exceed
hope (Sofyan et al., 2025). Circumstances dynamic that what
is meant is refers to the fact that what is considered quality can
and often does change as the law comes into effect. time and
change condition environment (Xiao & Hew, 2024)

In macro factors, many factors influence the quality of
education. (Wang et al, 2025). These determinants
encompass various elements, including the curriculum,
educational policies, and the availability of learning facilities
(Kusuma et al., 2023). They also involve the integration of
information technology or digital media in educational
practices—particularly within teaching and learning activities—
the implementation of innovative and contemporary
instructional methods, strategies, and approaches, the use of
appropriate evaluation systems, sufficient educational funding,
professionally managed educational administration, and the
presence of well-trained, knowledgeable, and competent
human resources within the education sector (Parlindungan et
al., 2020). These things in the world of small-scale education
can summarized in management school.

School management constitutes a critical component in the
organization of educational and instructional activities within
schools, and its effectiveness is commonly evaluated based on
the achievements and outcomes attained (Khatoon & Jones,
2022). Accordingly, effective leadership necessitates the
functioning of a cohesive and well-coordinated system. In
managing educational institutions, all interrelated elements—
such as teachers, administrative personnel, students, parents,
the wider community, government authorities, and other
relevant stakeholders—are required to carry out their respective
responsibilities effectively in order to ensure the successful
attainment of educational objectives (Daryanes et al., 2023).
That's all function from A school can optimize his feelings in
participate and improve quality education (Low et al., 2025).

One important strategy for responding to these challenges
is the effective management of digital media in schools. Digijtal
media management refers to the systematic planning,
organization, implementation, and evaluation of digital
technologies and learning resources used to support
educational activities at the institutional level (Faccin & de
Andrade, 2025). This concept goes beyond the simple use of
digital tools in classrooms; it involves school-level governance
practices that regulate how digital technologies are integrated
into curriculum planning, instructional processes, and school
information systems (Magdefrau et al., 2025; Putri et al.,
2023).

However, most previous studies primarily focus on the use
of digital media in classroom instruction, rather than examining
how digital media is systematically managed at the school level
(Sperli, 2025) Limited research has explored how school
leadership, institutional policies, infrastructure readiness, and
stakeholder  collaboration influence the  successful
implementation of digital media in educational institutions.
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Furthermore, empirical studies that examine digital media
management within specific subject areas—such as biology
learning—remain relatively limited (Qun, 2025)

Biology learning presents unique challenges compared to
other subjects because it often requires visualization of
complex structures, processes, and phenomena that are
difficult to observe directly. Digital media, such as multimedia
presentations, simulations, and online learning platforms, can
facilitate students’ understanding of abstract biological
concepts and enhance classroom interaction. Therefore,
effective management of digital media becomes essential in
supporting meaningful biology learning experiences (Bani
Salameh et al., 2024).

Purnayudha Senior High School in Labuhanbatu Regency
represents an interesting context for examining this issue
because the school has actively integrated digital media into
both its instructional activities and institutional information
systems. The school has adopted various digital tools to
support teaching and learning processes; however, the
effectiveness of such implementation depends on how digital
media are managed within the school ecosystem, including
leadership support, teacher competence, technological
infrastructure, and collaboration among stakeholders. Based
on these considerations, this study aims to examine how
digital media management is implemented as a strategy to
improve the quality of biology learning at Purnayudha Senior
High School, Labuhanbatu Regency. Specifically, the study
explores the managerial practices involved in integrating
digital media into the educational process, identifies the
supporting and inhibiting factors influencing its
implementation, and analyzes how such practices contribute
to improving the quality of biology learning.

This research contributes to the literature by providing
empirical insights into digital media management as a school-
level governance practice, particularly in the context of biology
learning. The findings are expected to offer a conceptual and
practical understanding of how schools can strategically
manage digital media to support more effective and
meaningful learning processes in the digital era.

Methods

This study employed a descriptive qualitative approach to
explore how digital media management is implemented to
improve the quality of biology learning at Purnayudha Senior
High School, Labuhanbatu Regency. A qualitative design was
selected because it allows researchers to examine
educational phenomena in depth and to understand
participants’ perspectives regarding the management and
use of digital media in instructional practices. The research
was conducted at Purnayudha Senior High School,
Labuhanbatu Regency, Indonesia. The data collection process
took place from May to July 2025, including the stages of
preliminary observation, field data collection, and
documentation review. Participants were selected using a
purposive sampling technique, which allows researchers to
select individuals who possess relevant knowledge and direct
experience related to the research topic. The participants
consisted of: 1 school principal, 2 biology teachers, 10
students involved in digital-based biology learning, 1 school
committee representative, 1 school supervisor. These
participants were chosen because they play important roles
in the implementation and supervision of digital media use
within the school’s instructional activities.

Data Collection Techniques

Data were collected through interviews, classroom
observations, and document analysis to obtain
comprehensive information regarding the implementation of
digital media management.

1. Interviews
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Semi-structured interviews were conducted with the
participants to explore their experiences and perspectives
regarding digital media management in biology learning.
The interview guide covered several themes, including:
school policies related to digital media use, teachers’
strategies in integrating digital media in biology learning,
availability of digital infrastructure and learning facilities,
supporting and inhibiting factors in digital media
implementation, perceived impacts of digital media on
learning quality.

2. Observations

Classroom observations were conducted during biology
learning sessions to examine how digital media were
utilized in instructional activities. The observations focused
on: the types of digital media used in teaching, teacher-
student interaction during digital learning activities,
students’ engagement and participation, classroom
learning dynamics supported by digital media (Htun & Lim,
2025).

3. Document Analysis

Relevant documents were analyzed to support and
validate the findings obtained from interviews and
observations. These documents included: school
curriculum documents, lesson plans (RPP) for biology
learning, school policies related to digital technology use,
photographs and records of digital learning activities
(Fitriani et al., 2022).

Data Analysis
The collected data were analyzed using thematic analysis.

The analysis process followed several stages:

1. Data reduction, which involved selecting, organizing, and
simplifying relevant data obtained from interviews,
observations, and documents.

2. |Initial coding, where meaningful units of data were labeled
to identify significant concepts related to digital media
management.

3. Categorization, where similar codes were grouped into
broader categories.

4. Theme development, where categories were interpreted to
identify key themes explaining the implementation of digital
media management in biology learning.

5. Conclusion drawing and verification, where the findings
were interpreted and verified through continuous
comparison of data sources.

Trustworthiness of Data

To ensure the credibility and trustworthiness of the
research findings, several strategies were applied: Data
triangulation, by comparing information obtained from
interviews, observations, and documents. Source triangulation,
by collecting perspectives from different participants including
the principal, teachers, students, and school stakeholders.
Member checking, where participants were given opportunities
to confirm the accuracy of the interview results. Peer debriefing,
where the researcher discussed findings with colleagues to
minimize researcher bias.

Ethical Considerations

Ethical principles were applied throughout the research
process. All participants were informed about the purpose of
the study and voluntarily agreed to participate. Their identities
were kept confidential to maintain anonymity, and all collected
data were used solely for academic research purposes.

Result and Discussion

Digital Media Management in Improving the Quality of

https://journal.sinergi.or.id/index.php/education
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Biology Learning at Purnayudha Senior High School

Based on data obtained from interviews, classroom
observations, and document analysis, the implementation of
digital media management at Purnayudha Senior High School
can be understood through four main managerial functions:
program  planning, program  organization, program
implementation, and program monitoring and evaluation.

Program Planning

The planning of digital media integration is formally
included in the school’s annual work program and curriculum
planning documents. The school integrates digital learning
strategies into lesson plans (RPP) and instructional planning
for biology subjects. Document analysis of several biology
lesson plans shows that teachers explicitly include the use of
digital media such as presentation software, online learning
platforms, and multimedia learning materials to support
classroom instruction (Kivuti et al., 2024). For example, one
biology lesson plan analyzed in this study includes digital
visualization media to explain cell structures and biological
processes. This planning stage reflects the school’s
commitment to integrating technology into the learning
process. As stated by the school principal during the interview:

“The use of digital media has been incorporated into the
school’s learning planning. Teachers are encouraged to
integrate technology in lesson plans so that learning becomes
more interactive and relevant to students’ needs.” (Principal
Interview)

The integration of digital media in lesson planning
indicates that technology use is not incidental but
systematically designed as part of the instructional process.

Program Organization

The organization of digital media management involves
establishing a coordination structure to manage digital
learning activities within the school. The school formed a
small team responsible for coordinating digital learning
implementation, maintaining technological facilities, and
assisting teachers in utilizing digital media in the classroom.
Interview data indicate that the involvement of multiple
stakeholders supports the implementation of the program. A
biology teacher explained:

“The school provides technical support and training for
teachers so that we can use digital media effectively in the
classroom. If we face technical difficulties, the team assigned
by the school helps us.” (Biology Teacher Interview)

This organizational structure facilitates coordination
between school leadership, teachers, and technical support
staff in managing digital learning activities.

Program Implementation

The implementation of digital media management occurs
through several activities, including teacher training, provision
of technological infrastructure, and integration of digital
media into classroom learning. Based on observation data
during biology learning sessions, teachers utilized digital
media such as presentation slides, instructional videos, and
online learning platforms to explain complex biological
concepts. The use of visual media helped students better
understand abstract topics such as cellular structures and
biological processes. Observation field notes indicate that
students were more actively engaged during digital-based
learning sessions:
“During the lesson, students showed high interest when the
teacher used visual animations to explain cell division.
Several students asked questions and actively participated in
the discussion.” (Observation Field Notes)

Students also reported that digital media made learning
more interesting and easier to understand:
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“Learning biology using videos and pictures makes it easier for
us to understand the material compared to only reading from
textbooks.” (Student Interview)

These findings indicate that digital media contributes to
creating a more interactive and engaging learning environment.

Program Monitoring and Evaluation

Monitoring and evaluation of digital media implementation
are conducted through supervisory activities by the school
principal and academic supervisors. These activities include
classroom supervision and evaluation of lesson planning and
instructional practices. Documentation analysis shows that
supervision forms include indicators related to the use of
learning media, classroom interaction, and student
engagement.

According to the principal:

“Supervision is conducted to ensure that digital media are
used effectively in teaching. We evaluate whether the media
support learning objectives and improve students’
understanding.” (Principal Interview)

The evaluation process allows the school to continuously
improve its digital learning practices and address challenges
encountered during implementation.

Indicators of Improved Quality of Biology Learning

The improvement in the quality of biology learning observed
in this study is reflected in several indicators: Increased student
engagement  during classroom  activities, Improved
visualization of complex biological concepts, More interactive
teacher-student communication, Greater access to diverse
learning resources through digital platforms.

These indicators were consistently identified across
observation data, interview responses, and supporting
documents.

The findings of this study indicate that the successful
implementation of digital media management at Purnayudha
Senior High School is closely related to several key factors,
including leadership support, infrastructure readiness, teacher
competence, and collaboration among stakeholders. From the
perspective of Total Quality Management (TQM) in education,
these findings demonstrate alignment with several core
principles of quality management (Arlianti et al., 2025).

First, leadership commitment plays a central role in the
successful implementation of digital media management. The
school leadership integrates digital media strategies into
institutional planning and provides policy support for
technology-based learning. This finding supports previous
studies emphasizing that leadership commitment is essential
for successful educational innovation and quality improvement.
Second, employee involvement, particularly teacher
participation in training and professional development
activities, contributes significantly to the effectiveness of digital
media integration. Teachers are not merely implementers of
policy but active participants in improving the quality of
instructional practices through the adoption of digital learning
strategies. Third, the availability of technological infrastructure
supports the implementation of digital-based learning
environments (Low et al., 2025). The provision of computer
laboratories, internet access, and digital learning platforms
enables teachers to deliver more interactive and engaging
learning experiences. Fourth, stakeholder collaboration,
including support from parents and the school community,
strengthens the sustainability of the digitalization program. This
collaboration reflects the systemic nature of educational quality
improvement, which requires the involvement of multiple
actors within the educational ecosystem.

These findings indicate that digital media management
contributes to improving the quality of biology learning not only
through the use of technological tools but also through
systematic management practices at the institutional level
(Wang et al., 2025). Effective digital transformation in schools
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therefore requires not only technological resources but also
structured governance, continuous professional
development, and strong leadership commitment (Husna &
Supriyadi, 2023).

Efforts to improve the quality of education with digital media
management at Purnayudha High School, Labuhanbatu
Regency among others

Efforts to improve the quality of education through digital
media management at Purnayudha Senior High School in
Labuhanbatu Regency are realized through various strategies
that include aspects of human resources, infrastructure,
funding, and student development (Sperli, 2025). In terms of
educators and education personnel, the school actively holds
seminars and workshops to improve digital media literacy and
competence. These activities aim to broaden teachers'
insights regarding the use of information technology in the
learning process so that they are able to integrate digital
media effectively and innovatively in the classroom (Banerjee
etal.,, 2024).

In terms of facilities and infrastructure, schools are
strengthening their technological infrastructure to support the
implementation of digjtal-based learning. These measures
include the provision of computer labs, learning studios, LCD
and projector equipment, Wi-Fi networks, and the introduction
and utilization of various online learning applications such as
Google Classroom, Zoom, Google Meet, Webex, and Microsoft
Teams. Providing these facilities is a crucial factor in creating
a learning environment that adapts to technological
developments (Rhamdan, 2024).

In terms of funding, the school collaborates with various
strategic partners, including alumni and the surrounding
community, to support the sustainability of the school's
digitalization program. This partnership demonstrates
collaboration between the school and the external
environment in an effort to improve the quality of educational
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