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Abstract

This study aims to analyze the impact of digital
leadership, digital supervision, and digital
literacy on the quality of digital services in
primary schools in Indonesia. The research is
grounded in the framework of digital
transformation in education, emphasizing the
roles of leadership, supervision, and literacy in
enhancing digital service quality. A quantitative
approach with a survey design was employed,
involving 200 teachers from various regions
across Indonesia selected through stratified
random sampling. Data was collected via closed
Likert scale questionnaire and analyzed using
Structural Equation Modeling (SEM) to assess
the relationship between the variables. The
findings indicate that digital leadership, digital
supervision, and digital literacy significantly
impact the quality of digital services.
Specifically, digital literacy exhibited the
strongest influence, highlighting the necessity for
teachers to possess robust digital competencies to
support responsive and inclusive educational
services. These insights can inform policymakers
and educational leaders in designing strategies to
enhance digital service quality in primary
schools, particularly by focusing on improving
educators’ digital competencies. This study
contributes to the understanding of how specific
factors — digital leaderships, supervision, and
literacy — collectively influence digital service

quality in the context of primary education,
providing empirical evidence from Indonesia.

Keywords: Digitalization. Leadership.

Supervision. Literacy. Service Quality. Quality
Education.

1 INTRODUCTION

Resumo

Este estudo tem como objetivo analisar o
impacto da lideranca digital, da supervisao
digital e da alfabetizacédo digital na qualidade
dos servicos digitais em escolas de ensino
fundamental na Indonésia. A pesquisa se baseia
na transformacdo digital na educacdo,
enfatizando os papéis da lideranca, da
supervisdo e da alfabetizacdo na melhoria da
qualidade dos servigos digitais. Foi utilizada
uma abordagem quantitativa com delineamento
de pesquisa, envolvendo 200 professores de
diversas regides da Indonésia, selecionados por
meio de amostragem aleatdria estratificada. Os
dados foram coletados por meio de questionario
fechado em escala Likert e analisados por meio
de Modelagem de Equacdes Estruturais (MEE)
para avaliar a relacdo entre as varidveis. Os
resultados indicam que a lideranca digital, a
supervisdo digital e a alfabetizacdo digital
impactam significativamente a qualidade dos
Servicos digitais. Especificamente, a
alfabetizacdo digital apresentou a maior
influéncia, destacando a necessidade de os
professores possuirem competéncias digitais
robustas para apoiar servicos educacionais
responsivos e inclusivos. Esses insights podem
informar formuladores de politicas e lideres
educacionais na elaboracéo de estratégias para
aprimorar a qualidade dos servigos digitais em
escolas de ensino fundamental, especialmente
com foco no aprimoramento das competéncias
digitais dos educadores. Este estudo contribui
para a compreensdo de como fatores especificos
— liderancas digitais, supervisdo e alfabetizacio
— influenciam coletivamente a qualidade dos
servicos digitais no contexto do ensino
fundamental, fornecendo evidéncias empiricas
da Indonésia.

Palavras-chave:  Digitalizagdo. Lideranca.
Supervisdo. Alfabetizacdo. Qualidade dos
Servicos. Educacgdo de Qualidade.

With the rapid development of technology, the quality of digital services has
become a primary focus across various sectors, including education. Globally, many
countries have launched digital initiatives to improve the efficiency, accessibility, and
flexibility of educational services (Gasaymeh, 2018). For instance, a UNESCO report in
2021 highlighted that more than 80% of countries worldwide have implemented digital
education policies to ensure more equitable and inclusive access to education (Schmitz et
al., 2023). Through digital services, schools can provide access to learning materials,
assignments, and assessments online, enabling students to learn anytime and anywhere.

In the United States and Europe, digital services in schools have been systematically
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integrated, encompassing adequate technological infrastructure, enhanced human
resource capacity, and regulations supporting user safety and privacy. However, there are
still global challenges in achieving optimal quality of digital services (Gurfidan & Kog,
2016; Lawrence & Tar, 2018; Reform et al., 2017). According to a study by (Christensen
et al., 2018) many countries in Asia and Africa still lag in the quality of digital services
in the education sector due to infrastructure and resource limitations. Moreover, research
by (Fischer et al., 2020) indicates that a lack of digital literacy among educators also
hinders the implementation of quality digital services, particularly in developing
countries.

In Indonesia, the development of digitalization in education still faces numerous
challenges, resulting in disparities in the quality of digital services in schools. Although
the government has endeavored to improve technological infrastructure across various
regions, the implementation of digital services in primary schools remains uneven and
lacking in quality. According to a 2022 report from the Ministry of Education, Culture,
Research, and Technology, only 40% of primary schools in Indonesia have adequate
internet access to support digital learning activities (Prabandari et al., 2024; Purba et al.,
2023). In urban areas, some schools have successfully provided good digital services;
however, in rural areas, access to technology and the internet is still limited, leading to
lower digital service quality. A study by (Sunarsi et al., 2020) shows that this disparity
results in significant differences in learning processes, where students in urban areas have
better access to digital resources compared to students in remote areas. Furthermore,
according to (Desmaryani et al., 2022), the low quality of digital services in Indonesia is
also due to a lack of training for teachers to effectively operate technological devices.
Given this situation, there is a need to identify factors that can improve the quality of
digital services, such as digital leadership, digital supervision, and teachers’ digital
literacy.

Although the application of digital services in schools can increase accessibility
and efficiency, challenges remain in maintaining the quality of these services, especially
in primary school settings. In the context of digital service quality, some commonly
influential factors include digital leadership, digital supervision, and educators' digital
literacy. According to (Razak et al., 2018), the quality of digital services in schools is
influenced by how institutional leaders are able to direct, manage, and support digital
innovation in educational environments. Additionally, research by (Yakubu & Dasuki,
2019) shows that effective supervision of technology use can optimize the utilization of

digital devices and improve service quality standards. Furthermore, teachers' digital

literacy is also an important factor that determines their ability to operate, utilize, and
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integrate technology into the learning process ((Turgut & Aslan, 2021). Therefore,
understanding these factors is a crucial first step in identifying challenges in efforts to

improve the quality of digital services in primary schools.

2 THEORITICAL FRAMEWORK

Digital leadership is a strategic element in improving digital service quality,
particularly as school principals play an important role in determining digital policies and
strategies implemented in schools. Principals with digital leadership competencies can
create a school environment that embraces technological innovation and supports
comprehensive technology adoption. According to (Tanniru & Peral, 2021), strong digital
leadership can foster an organizational culture oriented towards digital transformation,
ultimately contributing to improved digital service quality. Additionally, effective digital
leaders can provide guidance and direct support to teachers, enabling them to adapt to
new digital tools and systems (ARTUZ & BAYRAKTAR, 2021; Khemtong et al., 2024).
This is evident in research by (Domeny, 2017), which found that when principals have a
clear digital vision and support technology training for teachers, digital service quality
improves as teachers are better prepared to use technology in teaching and learning
activities.

On the other hand, research by (Acebuche, 2023) indicates that digital leadership
also involves providing equitable access to technological resources across classes and
school levels. Competent principals in digital leadership can address access disparities
and encourage inclusive technology use. This is highly relevant in the Indonesian context,
where unequal access to technology remains a challenge. (Karakose et al., 2021) found
that principals with strong digital capabilities are able to bridge such limitations by
designing internal policies that facilitate more equitable use of digital devices across the
school environment. Based on these studies, it can be concluded that digital leadership
not only determines digital service quality through infrastructure support but also through
the policies, guidance, and culture created by school leaders.

H1: Digital leadership affects the digital service quality in elementary school

Digital supervision is the process by which school principals monitor the use of
technology in schools to ensure it aligns with educational objectives. In this context,
digital supervision not only involves monitoring hardware and software usage but also
ensuring that technology is used efficiently and effectively to support learning
(Prasongmanee et al., 2021). (Aldawood et al., 2019) note that consistent supervision can
enhance discipline in technology use and help teachers develop stronger technical skills.

Through structured supervision, school principals can ensure the quality of digital




services is maintained, as each teacher utilizes technology in ways that align with school
goals (Yang & Alicia, 2022).

Yaniawati et al., 2022) found that principals who conduct regular supervision and
provide feedback to teachers regarding technology use can improve educators’ digital
skills. This is also seen in (Kaur et al., 2015), who discovered that strong digital
supervision could motivate teachers to proactively integrate technology into their
teaching, creating a positive impact on digital service quality. (Vinogradova et al., 2016)
argue that digital supervision involving regular evaluation helps identify challenges faced
by teachers, allowing principals to provide appropriate solutions. In Indonesia, a study by
(Purba et al., 2023) found that supervision involving technology-based performance
assessments aids in enhancing digital service quality, as teachers are encouraged to make
optimal use of technology.

H2: Digital supervision affects the digital service quality in elementary school

Teacher digital literacy plays a major role in digital service quality, as teachers
with high digital literacy are generally more capable of using technology to support
teaching and learning (Vermisli et al., 2022). According to (Ogundele, 2019), digital
literacy includes a deep understanding of software, digital security, and effective
technology use in learning. High digital literacy allows teachers to utilize various
platforms and applications, enabling students to learn in more interactive and engaging
ways. Teachers with high digital literacy can also mitigate technical disruptions, directly
impacting the quality of digital services (Manowaluilou et al., 2024; Tuamsuk &
Subramaniam, 2017).

(Janthapassa et al., 2024) emphasize the importance of digital literacy in
maintaining student data security and privacy, which is a crucial aspect of digital service
quality. Digitally literate teachers can implement digital security protocols, reducing risks
associated with technology use. Furthermore, in Indonesia, a study by (Prabandari et al.,
2024) reveals that high digital literacy among teachers enables them to efficiently access
and deliver information to students, enhancing connectivity and communication
effectiveness. With strong digital literacy, teachers are not only able to manage digital
learning but also integrate various digital resources to support diverse learning
experiences.

H3: Digital literacy affects the digital service quality in elementary school

This study aims to analyse and identify the primary factors influencing digital
service quality in Indonesian primary schools. The main objective is to understand the
extent to which each of these variables contributes to digital service quality enhancement,

both directly and indirectly, as well as to uncover empirical evidence on the strength of

the relationships between these factors and digital service quality. Understanding the role
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and contributions of each of these variables is expected to provide a solid foundation for
designing targeted policies and strategies to improve digital service quality in primary
education.

The urgency of this research is rooted in the pressing need for more inclusive,
responsive, and high-quality educational services in the fast-paced digital era. In an age
of rapid technological advancement, schools as educational institutions bear the
responsibility of ensuring that students have access to high-quality digital services,
encompassing not only technological facilities but also responsive management and

instruction that adapt to technological changes.

3 RESEARCH METHODS

This study utilizes a quantitative approach with a survey research design to
measure the influence of digital leadership, digital supervision, and digital literacy on the
quality of digital services in schools. Conducted in Central Java, the research focuses on
teachers within the region. The research population comprises all teachers in Indonesia,
while the sample consists of 200 teachers from all areas in Indonesia, selected using
stratified random sampling. This sampling method enables random selection across
predetermined regional strata, ensuring an accurate representation of each region.

Data collection was carried out using a closed-ended questionnaire, designed to
measure all key variables. The questionnaire comprises Likert-scale questions, wherein
respondents are asked to rate various statements based on their level of agreement. Upon
data collection, analysis was performed using the Structural Equation Modeling (SEM)
technique. SEM was selected for its ability to analyse complex relationships between
independent variables, intervening variables, and dependent variables simultaneously.
This method aligns with the research objectives, focusing on an in-depth understanding
of how digital leadership, digital supervision, and digital literacy influence the quality of
digital services. The results of the analysis are expected to provide comprehensive
insights into the interaction among these variables and their implications for educational

practices in the region studied.
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4 RESULTS

4.1 Outer model

The outer model assesses the accuracy and reliability of the variables under study.
The validity of the research is determined through two types of validity: convergent
validity and discriminant validity. Reliability, on the other hand, is evaluated by
examining the consistency and dependability of the indicators. Convergent validity is
assessed through the Average Variance Extracted (AVE) value for each variable. A
variable is considered valid if its AVE value exceeds 0.5. The AVE values obtained for

each variable are as follows:

Table 1

Variable AVE Value
Variable AVE Value Information
Digital Leadership (X1) 0.665 Valid
Digital Supervision (X2) 0.595 Valid
Digital Literacy (X3) 0.783 Valid
Digital Service Quality () 0.743 Valid

Source: processed data, 2025

As shown in the table above, all variables meet the validity criteria with AVE
values exceeding 0.5. Additionally, discriminant validity is assessed by comparing the
square root of the AVE values and the correlations among constructs, with discriminant
validity being established when the square root of AVE values is greater than the

correlations between constructs. The correlation values among variables are presented

below:

Table 2

Correlations Among Latent Variables

X1 X2 X3 Y

X1 0.816 0.346 0.702 0.714
X2 0.346 0.771 0.065 0.183
X3 0.702 0.065 0.885 0.845
Y 0.714 0.183 0.845 0.862

Source: processed data, 2025
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Based on the table above, it is evident that the square root of the AVE values is
greater than the correlations among constructs within the diagonal section of the variables,
related to environmental knowledge, intelligence, attitudes, and behavior. This confirms
that the study’s variables meet the convergent and discriminant validity requirements.
Additionally, reliability of the variables is assessed through composite reliability values,
which should exceed 0.70. The composite reliability values for each variable are

presented in the following table:

Table 3
Composite Reliability Value
Variable Composite Reliability
Digital Leadership (X1) 0.965
Digital Supervision (X2) 0.942
Digital Literacy (X3) 0.956
Digital Service Quality (Y) 0.969

Source: processed data, 2025

According to the table above, all research variables are deemed reliable, meeting
the composite reliability criterion of greater than 0.70. Next, the indicators for each
variable were evaluated to identify reflective indicators. Indicators with loading factor
values below 0.40 should be excluded, as they may introduce bias into the variables and
hinder hypothesis testing. The following table shows the measurement of reflective

indicators using loading factor values:

Table 4

Value Loading Factor
Indicators Loading Factor P-Value
X1.1 0.848 <0.001
X1.2 0.797 <0.001
X1.3 0.766 <0.001
X1.4 0.836 <0.001
X15 0.811 <0.001
X1.6 0.815 <0.001
X1.7 0.854 <0.001
X1.8 0.880 <0.001
X1.9 0.869 <0.001
X1.10 0.832 <0.001
X1.11 0.802 <0.001
X1.12 0.828 <0.001
X1.13 0.759 <0.001
X1.14 0.704 <0.001
X2.1 0.743 <0.001
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X2.2 0.831 < 0.001
X2.3 0.791 < 0.001
X2.4 0.772 < 0.001
X2.5 0.745 < 0.001
X2.6 0.828 < 0.001
X2.7 0.770 < 0.001
X2.8 0.723 < 0.001
X2.9 0.789 < 0.001
X2.10 0.726 < 0.001
X211 0.756 < 0.001
X3.1 0.868 < 0.001
X3.2 0.896 < 0.001
X3.3 0.899 < 0.001
X3.4 0.862 < 0.001
X35 0.895 < 0.001
X3.6 0.890 < 0.001
Y.l 0.842 < 0.001
Y.2 0.784 < 0.001
Y.3 0.811 < 0.001
Y.4 0.850 < 0.001
Y.5 0.879 < 0.001
Y.6 0.932 < 0.001
Y.7 0.848 < 0.001
Y.8 0.900 < 0.001
Y.9 0.908 < 0.001
Y.10 0.879 < 0.001
Y.11 0.839 < 0.001

Source: processed data, 2025

The loading factor values in this study exceed 0.40, indicating that no indicators
need to be excluded from any variable. The indicator with the highest loading factor
demonstrates its strong influence on the correlation between independent and dependent
variables. With all variables meeting the outer model criteria, the research framework can
proceed to analyze the inner model. In WarpPLS analysis, several fit and quality index

model criteria must be satisfied, with the results shown below:

Table 5
Fit Model and Quality Index
No Fit Model and Quality Index Result Note
1 APC 0.317 Accepted
P <0.001
2 ARS 0.772 Accepted
P <0.001
3 AARS 0.765 Accepted
P <0.001
4 AVIF 2.054 Ideal
5 AFVIF 2.956 Ideal
6 GoF 0.733 Large
7 SPR 1.000 Ideal
8 RSCR 1.000 Ideal
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9 SSR 1.000 Accepted
10 NLBCDR 0.767 Accepted
Source: processed data, 2025

The table indicates that the research model structure yields favorable results,
allowing further analysis of the inner model and hypothesis testing. Therefore, both the
indicator constructs and model structure are deemed satisfactory, affirming the viability

of continuing with further research.
4.2 Inner model

The inner model focuses on exploring the relationships and correlations between
the specified variables within the structural and conceptual framework. The figure below

illustrates the correlations among the variables in this study.

Figure 1
Research Model

3=0.31
P<.0

DS £=0.01
(R)11i {P=0.46)

Table 6

Research Model Results

No Line Coefficient Note

1 Dlgl.ta| leadership affects the digital service <0001 Accepted
quality

2 Digital supervision affects the digital 0.046 Accepted

service quality
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Digital literacy affects the digital service
quality
Source: processed data, 2025

Accepted

3 <0.001

5 DISCUSSION
5.1 Digital leadership to digital service quality

Based on the research findings, digital leadership has a significant influence on
the quality of digital services in primary schools in Central Java, with a coefficient value
of 0.31 and a p-value < 0.001. This confirms the first hypothesis, indicating that digital
leadership has a strong positive impact on digital service quality. In the context of service
quality theory, this finding highlights the importance of leadership as a determining factor
in delivering quality services. Service quality theory emphasizes that effective leadership
can enhance user satisfaction—both for staff and students—by improving access to and
the quality of digital resources. Digital leadership not only encompasses a leader's
technical abilities in using technology but also involves strategic skills to direct and
motivate technology use across all operational aspects of the school. Through strong
digital leadership, school principals can create an environment that fosters technological
development, optimizes technology use, and ensures that the digital services provided by
the school remain relevant and accessible to all.

This research aligns with previous studies that emphasize the importance of digital
leadership in improving digital service quality in schools. A study by (Luecha et al., 2022)
showed that effective digital leadership contributes significantly to increased technology
use in secondary schools in the Netherlands. It found that school principals with good
digital skills were able to encourage teachers and staff to engage more deeply in
technology implementation. Additionally, a study (Sirisooksilp et al., 2022) in Thailand
revealed that digital leadership has a direct impact on student satisfaction with digital
services. Students reported higher satisfaction levels in schools where the principal
focused on technology development, as they found the technology provided more relevant
and responsive to their needs. Another study by (Desmaryani et al., 2022) in Indonesia
reported similar findings: digital leadership was shown to improve operational efficiency
and the effectiveness of technology-based learning in primary schools, demonstrating that

a principal’s digital skills are critical to maximizing the use of technology resources.
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Moreover, the results of this study indicate that the impact of digital leadership on
digital service quality is significant because principals can ensure equitable access to
technological resources. Here, digital leadership entails a principal’s understanding of
technology's importance and efforts to provide equal access to needed technology for all
staff and students. By guaranteeing equal access, principals encourage full participation
from the entire school community—teachers, staff, students, and even parents—in
effectively utilizing technology. This finding supports research by (Sunarsi et al., 2020),
which showed that equal access to technology directly contributes to user satisfaction. A
principal’s commitment to providing equal access to technology demonstrates an active
role in creating an inclusive and equitable learning environment. This positive impact on
perceptions of digital service quality enhances both student and teacher satisfaction, as
they feel supported by the principal’s digital leadership.

This research also provides new insights into the role of digital leadership in
primary schools, where principals not only ensure access but also consider technology
use as a component in teacher performance evaluation. This policy motivates teachers to
continually improve their digital skills and actively incorporate technology into their
teaching practices. By integrating technology use into performance criteria, principals
contribute directly to creating a school culture that supports innovation and technological
adaptation. This is consistent with findings by (Lim & Teoh, 2022), which show that
proactive principals who integrate technology effectively build a technology-based
learning culture that, in turn, enhances teaching and learning efficiency and effectiveness.
However, this study adds a new contribution by emphasizing that integrating technology
into teacher performance evaluation is a key factor in encouraging teachers to actively
participate in school digital programs. Through this approach, principals act not only as
technology leaders but also as change agents, ensuring that the school’s digital service

quality continues to develop and adapt to modern advancements.

5.2 Digital supervision to digital service quality

The results indicate that digital supervision has a positive but relatively weak
impact on the quality of digital services in primary schools, with a coefficient value of
0.01 and a p-value of 0.046. Although the second hypothesis is accepted, the effect

observed here is relatively small. In terms of service quality theory, this result reflects




that while digital supervision is implemented by school principals, its direct impact on
improving digital service quality is limited. Service quality theory emphasizes the
importance of continuous interaction and evaluation of every aspect of service, including
digital services. In other words, although digital supervision is an important component,
this study suggests that it may require more than just supervision to substantially enhance
digital service quality.

This finding can be compared with previous studies that also examined the impact of
digital supervision in the educational context. A study by (Teena et al., 2024) found that
digital supervision helps maintain the quality of digital learning implementation; however,
its effect becomes significant only when supported by intensive technology training for
teachers. This is similar to a study by (Tandi et al., 2024), which showed that digital
supervision has a significant impact on digital service quality only when accompanied
by a culture of technological development within the school. Their study emphasizes that
supervision that is merely administrative does not yield maximum results without continuous
training and guidance. Additionally, research by (Ismail, 2018) in Indonesia found that
digital supervision has a small impact on digital service effectiveness in primary schools, but
this effect grows when principals provide continuous guidance on technology use. This
finding underscores that digital supervision must be complemented with adequate support to
have a more substantial role in enhancing digital service quality. In this study, one factor
that may account for the limited impact of digital supervision is that principals tend to
focus only on planning online activities for classroom teaching without directly monitoring
or evaluating their detailed implementation. This means that digital supervision in schools is
limited to the planning stage, without intensive supervision during the implementation phase.
This factor aligns with findings by (Purba et al., 2023), which show that without direct
oversight of implementation, the impact of digital supervision on digital service quality
diminishes. According to service quality theory, effective supervision involves not just
planning but also comprehensive monitoring and  evaluation of  service

implementation, allowing for continuous improvement.

This study also shows that principals encourage teachers to pursue higher
education as a means to enhance their digital skills. Although this is intended to improve
teacher competency, its short-term impact on digital service quality remains weak. This

limited effect arises because developing teacher skills through further education is a time-

Veredas do Direito, v.22 n.2, €3226 — 2025




consuming process, making its impact on daily digital service quality less immediately
evident. These findings update prior research by (Prasongmanee et al., 2021), which
highlights the importance of continuous supervision and directly enhancing teachers’
digital capacity through technical training. In the context of this study, encouraging
teachers to pursue further education may yield positive results in the long term; however,
in the short term, the effect of digital supervision on digital service quality remains weak.
This new finding highlights the need for a more active approach to digital supervision,
such as intensive technology training and direct monitoring, to make a stronger impact on
digital service quality in primary schools.

5.3 Digital literacy to digital service quality

The research findings show that teachers' digital literacy has a very strong and
significant influence on the quality of digital services in primary schools, with a
coefficient value of 0.63 and a p-value < 0.001. This confirms the third hypothesis,
reinforcing the view that teachers' digital literacy is a key factor in supporting digital
service quality. According to service quality theory, teachers’ competencies in using
digital technology directly contribute to the effectiveness and efficiency of services
provided to students. This theory emphasizes how quality interactions, responsive
service, and user satisfaction serve as primary indicators of a quality service. With
teachers possessing high digital literacy, the learning process becomes more responsive,
information access is faster, and students have easier access to digitally presented
materials. Therefore, teachers' digital literacy not only impacts classroom digital service
quality but also enhances the overall digital learning environment in schools.

This finding is consistent with previous studies that also demonstrate the
significant impact of digital literacy on service quality in the education sector. A study by
(Lo et al., 2024) found that teachers with digital literacy skills are able to use various
digital platforms to deliver materials, increasing student engagement and making the
learning process more interactive. These findings are further supported by research by
(Martinez-Serrano et al., 2023), which found that strong digital literacy allows teachers
to tailor content to students' needs, utilizing interactive platforms to facilitate student
access to learning materials. In Indonesia, a study by (Prabandari et al., 2024) shows that

teachers’ digital literacy contributes to the success of online learning, particularly in terms




of software and application usage. They found that teachers with high digital literacy can
address various technical issues, enabling them to provide smoother and higher-quality
educational services.

In this study, one reason for the strong influence of digital literacy on digital
service quality is teachers' ability to operate a variety of hardware, software, and digital
operating systems in the learning process. This capability shows that teachers not only
understand basic technology but can also operate various devices that support digital
learning, such as laptops, tablets, and other learning tools. Furthermore, digitally literate
teachers can use different software, including classroom management applications,
presentation tools, and programs for project-based learning. This is reinforced by research
by (Yesilyurt & Vezne, 2023), which found that teachers who can efficiently use a variety
of digital tools provide more flexible and accessible educational services. With these
capabilities, teachers can present richer and more interactive digital learning materials,
which in turn enhances student satisfaction with the quality of digital services.

Another factor supporting the strong influence of digital literacy is teachers' ability
to recognize and apply data privacy awareness. With high digital literacy, teachers
understand the importance of protecting student data, including setting privacy protocols
when using learning applications and classroom management systems. This awareness
and application of data protection is a significant new finding in this study. Previous
research by (Linde-Valenzuela et al., 2022) emphasized the importance of privacy
awareness in online learning, but this study reinforces that such awareness improves
student and parent perceptions of digital service quality. Implementing data protection
shows that teachers focus not only on technology use but also on security and comfort in
its application. Therefore, teachers' digital literacy, encompassing technical skills and
privacy awareness, significantly enhances digital service quality in schools by creating a

safe, comfortable, and trustworthy learning environment.
6 CONCLUSION

This study underscores the significant influence of digital leadership, supervision,
and literacy on the quality of digital services in primary schools in Indonesia, contributing

valuable insights for educational policy and practice. Digital leadership emerged as a

pivotal factor, showing a strong positive impact on digital service quality by fostering an

Veredas do Direito, v.22 n.2, €3226 — 2025




environment conducive to technological innovation and inclusive access. The findings
suggest that school leaders with robust digital competencies can create a digital culture
that promotes the seamless integration of technology in teaching and learning.
Additionally, digital supervision, while showing a weaker correlation to service quality,
remains essential in ensuring consistent application of technology and in supporting
teachers' technical skills, which contributes incrementally to the improvement of digital
service delivery. These findings reinforce the notion that a structured, continuous
supervision strategy enhances the reliability and accessibility of digital resources,
although its immediate impact on service quality may be modest without direct
interventions such as targeted training.

Digital literacy among teachers proved to have the most substantial influence on
digital service quality, highlighting its critical role in effective technology use for
educational service delivery. Teachers with high digital literacy can provide more
engaging, secure, and accessible learning experiences by utilizing various digital
platforms and resources. This aligns with global trends where digital competencies are
increasingly seen as fundamental to modern educational success. Notably, the emphasis
on data protection and privacy awareness within digital literacy emerged as an essential
component, reflecting the growing need for security-conscious approaches in education.
Thus, this study provides empirical evidence supporting the integration of digital literacy
enhancement in teacher training and professional development programs. Collectively,
these results inform policymakers of the essential role of digital skills across all school
leadership levels and emphasize the importance of fostering an inclusive digital
environment. Future research could further examine longitudinal impacts and explore
additional factors that might mediate or enhance these relationships in the digital
educational landscape.
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