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ABSTRACT

This study analyzes the effects of digital leadership
by school principals, teacher competence, and the
availability of facilities and infrastructure on the
educational quality of state senior high schools in
Pelalawan Regency. A quantitative ex post facto
design was employed, with a population of 214
teachers and a sample of 138 selected via
proportional random sampling. Data were
collected using questionnaires validated for
content and reliability (Cronbach’s a = 0.961-0.983)
and analyzed through multiple linear regression.
Descriptive results revealed mean scores of 24.62
(38.49 %) for educational quality, 24.63 (38.50 %) for
digital leadership, 22.48 (35.14 %) for teacher
competence, and 26.29 (41.09 %) for facilities and
infrastructure. Partial tests indicated significant
effects of digital leadership (p = 0.150; t =2.373; p =
0.019), teacher competence (p = 0.294; t = 4.097; p <
0.001), and facilities and infrastructure (p = 0.520; t
= 9.162; p < 0.001) on educational quality. The
simultaneous test yielded F = 160.838 (p < 0.001)
and R? = 0.783, indicating that these three variables
collectively explain 78.3 % of the variance in
educational quality. Further research should
explore external factors such as student
characteristics and parental support to enhance the
predictive model and broaden the generalizability
of these results across diverse educational contexts.
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INTRODUCTION

Digital transformation in education is recognized as a complex
phenomenon requiring not only visionary leadership but also highly competent
teachers and the provision of adequate infrastructure. In the context of Pelalawan
Regency, persistent challenges in improving the quality of public senior high
schools are reflected in uneven school accreditation and the struggle to attain
international standards (Hamzah et al., 2021). As highlighted by Zhu et al. (2024),
these disparities necessitate comprehensive strategies that bridge managerial,
pedagogical, and infrastructural gaps to elevate educational performance.
Particularly, the digital leadership of school principals has become a pivotal
factor as schools strive to systematically integrate technology into both
management and classroom practices, serving as the axis for broader educational
change (Hidayat et al., 2024). Pribadi et al. (2024) further emphasize that effective
digital leadership shapes organizational culture and learning environments,
fostering readiness for digital adaptation. Therefore, understanding how
principal’s digital leadership, teacher competence, and infrastructure collectively
influence school quality is critical for addressing educational challenges in
Pelalawan Regency. Synthesizing these perspectives, it is evident that a multi-
dimensional approach is essential to promote a holistic and sustainable
improvement in the quality of public senior high school education.

The pursuit of improved educational quality in Pelalawan Regency is
intrinsically linked to the digital leadership competencies demonstrated by
school principals (Saeed & Kang, 2024). As Pribadi et al. (2024) have observed,
principals who effectively model digital leadership foster environments that
encourage the adoption and integration of digital technologies across all aspects
of school operations. This includes not only the implementation of digital
communication platforms but also the facilitation of ongoing professional
development for teachers, both of which are essential for maintaining
institutional adaptability (Hidayat et al., 2024). Alam et al. (2023) highlight that
digital leadership also involves building collaborative cultures, which enable
teachers and staff to jointly solve problems and innovate in pedagogical practice.
Principals with robust digital leadership abilities inspire teachers and students
alike to embrace digital innovations, serving as catalysts for school-wide
transformation (Affan, 2024). Hu (2023) demonstrates that such leadership
contributes significantly to school climate and educational quality, especially
when embedded in strategic management. In summary, strong digital leadership
among principals is not just a management imperative but a key determinant of
how effectively educational innovations are adopted, ultimately influencing
overall school quality within Pelalawan Regency.

Equally vital within this equation is the dimension of teacher competence,
particularly with regard to digital literacy and instructional innovation (Sunu,
2022). Alam et al. (2023) underscore that the digital capabilities of teachers
directly determine their effectiveness in the classroom, shaping both instructional
strategies and the quality of student learning outcomes. Numerous studies, such
as those by B et al. (2023), emphasize that increasing teacher digital literacy
enables more effective integration of technology into the curriculum, thereby
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supporting transformative learning models suited for today’s dynamic
educational landscape. Hu (2023) further highlights that well-prepared and
digitally competent teachers are better able to adapt their teaching approaches to
diverse student needs, fostering greater engagement and learning achievement.
Moreover, Nurshinta et al. (2024) note that the combination of strong teacher
competence and digital leadership from school principals triggers systematic and
sustainable improvements within the school ecosystem. Ultimately, a
coordinated effort to enhance teacher digital competence not only elevates
instructional quality but also mitigates the negative impacts of accreditation
disparities and resource gaps, creating a foundation for more equitable and
effective education in Pelalawan Regency.

Furthermore, the presence and quality of physical resources within
schools —such as laboratories, information and communication technology (ICT)
facilities, and libraries —are indispensable in constructing a supportive learning
environment (Dwiyono et al., 2024). The availability and accessibility of such
infrastructure are key indicators of a school’s commitment to educational
excellence, serving not only the academic but also the developmental needs of
students. Pandey et al. (2023) argue that resource disparities among schools,
especially in technology and facility allocation, amplify existing inequalities and
undermine efforts to meet both national and international educational standards.
Zhang et al. (2023) support this view by demonstrating how equitable access to
educational technology contributes to a fairer distribution of learning
opportunities and helps close achievement gaps linked to socioeconomic
backgrounds. In Pelalawan Regency, such resource imbalances remain a pressing
concern and directly influence the capacity of schools to deliver high-quality,
technology-enabled education. Collectively, the literature indicates that
comprehensive improvement in facilities and infrastructure is not simply a
logistical necessity but a fundamental pillar for achieving sustained educational
progress and equitable outcomes for all students.

In analyzing the interconnectedness of principal’s digital leadership,
teacher competence, and facility availability in Pelalawan Regency, it becomes
apparent that these elements exert both independent and synergistic effects on
educational quality (Torlak & Kuzey, 2019). Empirical studies, such as those by
Xie & Wang (2023), reveal that collaborative leadership models —where teachers
are actively engaged in school decision-making—significantly enhance job
satisfaction and overall instructional effectiveness. Ming & Mansor (2024) also
highlight that empowering teachers through participative leadership strengthens
their commitment and facilitates innovation within the classroom. Howard &
Dhillon (2021) add that when strong digital leadership is combined with highly
competent staff and robust resources, the adoption of educational technology
becomes more seamless, directly benefitting student engagement and
achievement. Hidayat et al. (2024) further note that this interplay is especially
crucial in regions facing uneven distribution of resources, such as Pelalawan
Regency, where collaborative approaches can bridge gaps between policy and
practice. Thus, the effective integration and interaction of these factors constitute
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the backbone of educational improvement strategies in digital transformation
contexts, underscoring the need for holistic analysis and targeted interventions.

The convergent findings from the existing literature on digital leadership,
teacher competence, and educational infrastructure affirm their central roles in
driving the quality of public senior high school education in Pelalawan Regency
(Zhu et al., 2024). As noted by Asirit (2023), fostering an environment where
digital leadership is prioritized enables principals and educators to respond
proactively to the demands of the digital era, while simultaneously supporting
teachers in their professional development. Wahyudi (2019) underscores the
importance of aligning school management strategies with the broader goals of
digital transformation to ensure that technology is leveraged effectively to
enhance institutional performance. Muspawi (2020) further points out that high-
quality educational outcomes are achieved when strong leadership, competent
teaching, and adequate facilities are present and harmoniously integrated within
the school system. Pramono & Rahman (2024) emphasize the need for context-
sensitive approaches that consider regional challenges, resource disparities, and
local policy priorities. Altogether, these studies suggest that addressing the
intertwined factors of leadership, competence, and infrastructure will not only
improve current educational standards but also create a resilient and adaptive
system that can support continuous innovation and improvement in Pelalawan’s
public high schools.

This study is therefore designed to systematically examine the effects of
principals' digital leadership, teacher competence, and the availability of facilities
and infrastructure, both individually and in combination, on the quality of
education in public senior high schools in Pelalawan Regency (Muspawi, 2020;
Wiguna, 2023; Umar et al., 2024). By employing a multiple regression approach,
this research aims to provide a holistic perspective on how these critical variables
interact to shape educational quality, particularly amid the ongoing digital
transformation. Pramono & Rahman (2024) highlight the importance of
developing adaptive and evidence-based educational policies that address
regional disparities in resources and human capital. Ramidi & Hikmah (2024)
further suggest that research findings in this area can serve as strategic references
for local stakeholders —such as policymakers, school leaders, and teachers—in
designing and implementing effective quality improvement programs.
Ultimately, the integration of digital leadership, teacher competence, and
educational infrastructure is expected to serve as a catalyst for continuous quality
enhancement in Pelalawan’s public high schools, offering pathways to more
equitable and future-ready education for all students in the region.

METODE
Research Design

This study employed a quantitative approach with an ex post facto design,
since all data analyzed had already occurred at the time of sampling. The
relationships among three independent variables —school principals’ digital
leadership (X;), teacher competence (X3), and the availability of facilities and
infrastructure (X3)—and educational quality (Y) were tested through multiple
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linear regression, as recommended by Sugiyono for multi-predictor analysis on
a single criterion variable.
Research Location and Period

The study was conducted at nine public senior high schools (SMA Negeri)
scattered across Pelalawan Regency, Riau Province. The selection of locations
considered diversity in leadership, teacher competence, and facility conditions.
Data collection took place from February to June 2025, covering the stages of
coordination, instrument trials, questionnaire distribution, document
verification, and data analysis.
Population and Sampling Technique

The population comprised 214 permanent teachers (both civil servants and
PPPK) in all public senior high schools in Pelalawan Regency. The sample size
was determined to be 138 teachers using the Isaac & Michael formula at a 5%
significance level, then selected through proportional random sampling to
represent the teacher distribution at each school.
Variables and Operational Definitions
Educational Quality (Y)

The result of teacher assessments regarding the design, process, evaluation,
and learning outcomes of students.

School Principals’ Digital Leadership (X;)

The ability to integrate ICT in management, supervision, and instructional
innovation.

Teacher Competence (X3)

Pedagogical, professional, social, and personal skills in accordance with
national educator standards.

Availability of Facilities and Infrastructure (X3)

The completeness and quality of classrooms, laboratories, libraries, and
learning media. All operational definitions and indicators were adapted into a
four-level Likert questionnaire.

Instruments and Data Collection

Primary data were obtained using closed questionnaires developed based on
the indicators for each variable. Secondary data regarding school facilities were
collected through documentation and verified by field observations.

Instrument Validity and Reliability Tests

Construct validity was verified by two education experts; item validity was
tested using the Product-Moment correlation with N = 30 pilot teachers, with an
r table cut-off of 0.361 at a = 0.05. Reliability was measured using Cronbach's
Alpha, yielding coefficients of 0.961 (X), 0.983 (X3), 0.976 (X3), and 0.979 (Y), all
greater than 0.600, thus declared reliable.

Data Analysis Techniques

Prior to regression analysis, the data were tested for normality
(Kolmogorov-Smirnov),  multicollinearity = (VIF &  Tolerance), and
heteroscedasticity (Glejser) to ensure fulfillment of classical assumptions. The
multiple regression model was formulated as Y = Bo + P1X1 + P2Xz + B3X5 + &,
with t-tests (partial) and F-tests (simultaneous) at a = 0.05, as well as the
coefficient of determination (R?) to measure the explanatory power of the
independent variables.
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RESULT
Descriptive Statistics of Research Variables

The summary of descriptive statistics reveals the distribution of scores for
four variables among 138 teacher respondents. The Principal’s Digital Leadership
(X1) recorded a minimum score of 16, a maximum of 64, a mean of 24.63, and a
standard deviation of 8.89. This average only reaches 38.5% of the theoretical
maximum score, placing the digital leadership category in the low range. Teacher
Competence (X2) shows a mean of 22.48 and a standard deviation of 7.74; the
percentage of 35.14% confirms that competence remains at a low level. The
Availability of Facilities and Infrastructure (X3) has a mean of 26.29 and a
standard deviation of 8.71; a percentage of 41.09% places it in the medium
category. The Quality of Education (Y) obtains a mean of 24.62 and a standard
deviation of 8.36, with a percentage of 38.49% confirming that the overall quality
remains low. The relatively high standard deviation in all variables indicates
heterogeneity of teachers’ perceptions and highlights the need for differential
interventions at each educational unit.

Partial Influence Analysis (t-Test)

The coefficients of multiple linear regression confirm the positive effect of
each predictor on the quality of education. X1 contributes 0.150 with a t-value of
2.373 (p = 0.019); although its effect is the smallest, digital leadership remains
significant, indicating that enhancing the school principal’s digital vision has a
direct impact on learning services. X2 provides a coefficient of 0.294 with a t-
value of 4.097 (p < 0.001), almost double the strength of X1, confirming the
importance of professional training and technological literacy for teachers. X3
demonstrates the largest coefficient, 0.520 with a t-value of 9.162 (p < 0.001). This
interpretation means every unit increase in the completeness of facilities raises
quality by nearly half a point, reflecting the dependence of learning quality on an
adequate physical and digital environment. Overall, the t-test proves that all
three variables play a significant role, but the magnitude of their effects varies
and suggests a priority order for intervention.

Simultaneous Influence Analysis (F-Test and R?)

The ANOVA test produces an F-value of 160.838, which far exceeds the F-
table value of 2.67 with a significance of 0.000. This result confirms that the
combination of X1, X2, and X3 simultaneously has a real impact on the quality of
education. The R value of 0.885 and R Square of 0.783 show that 78.3% of the
variance in educational quality can be explained by the model; the remaining
21.7% originates from external factors such as regional policy or student
characteristics. The standard error of the estimate is 3.94, indicating sufficient
prediction accuracy. Statistically, this model is feasible as a basis for policy
formulation because it meets strong criteria for significance and goodness of fit.
The category of each variable at the item level is consistent — the majority of X1
and X2 items are low and a mix of medium-low for X3 and Y —so the inferential
pattern is reflected across all sample schools.
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DISCUSSION

The quality of education in Pelalawan Regency remains critically low, as
reflected in persistently below-standard school performance scores, highlighting
a combination of systemic issues including insufficient digital innovation,
underdeveloped teacher competence, and inadequate educational facilities
(Gupta et al., 2022; Yangambi, 2023; Wahyudi, 2019). These interrelated factors
are exacerbated by disparities in resource allocation, which create significant
inconsistencies among schools within the region (Muspawi, 2020). Furthermore,
limitations in digital infrastructure hinder the integration of technology in
classrooms, ultimately restricting the advancement of pedagogical practices and
student learning outcomes (Pramono & Rahman, 2024). Notably, the high
variability in educational quality underscores the need for systemic intervention
and equitable support to bridge these gaps (Tolulu et al., 2023). The findings
strongly indicate that unless there is a collaborative effort focusing on improving
digital leadership, teacher competence, and the availability of educational
resources, disparities will persist, undermining educational equity across the
regency. Therefore, comprehensive strategies must prioritize both targeted
infrastructure development and professional capacity building to drive
sustainable improvements in education quality in Pelalawan Regency, ensuring
all schools can meet national and international benchmarks.

A pivotal determinant shaping educational quality in Pelalawan Regency is
the digital leadership demonstrated by school principals, which, according to
multiple studies, remains inadequately developed (Sutrisno et al., 2023;
Muspawi, 2020; Wahyudi, 2019). Despite the crucial role of principals in
integrating technology within school administration and instructional processes,
evidence shows that their digital leadership capacity often falls short, limiting the
effectiveness of technology adoption in schools (Pramono & Rahman, 2024).
Targeted professional development and leadership training are thus identified
as urgent needs, as such initiatives can significantly enhance principals’
competencies in digital management (Yap et al., 2022). It has been demonstrated
that when school leaders are equipped with robust digital skills, they can foster
a culture of innovation and adaptability, which cascades throughout the school
community (Triyunita et al., 2025). However, the low mean scores in principal
digital leadership further emphasize the necessity for systematic interventions
that address both skill gaps and the institutional support structures needed for
effective implementation. Therefore, the elevation of digital leadership must be
prioritized as a foundational step toward enabling broader educational
transformation and maximizing the impact of technology-driven initiatives in
public senior high schools throughout Pelalawan Regency.

Teacher competence emerges as a central factor in determining the overall
quality of education, with substantial evidence indicating that many teachers in
Pelalawan Regency continue to struggle with both digital literacy and innovative
instructional strategies (Gupta et al., 2022; Chen et al., 2024; Wiguna, 2023). The
regression analysis highlights the strong influence of teacher competence on
education quality, with a coefficient of 0.294 and a significant t-value,
underscoring the critical need for enhanced professional development (Ramidi
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& Hikmabh, 2024). Notably, teachers who possess advanced digital skills and are
adept at creating engaging, student-centered learning environments contribute
significantly to improved learning outcomes (Tendo-Bugondo et al., 2023).
Conversely, the current low average competence score, alongside wide
disparities among teachers, signals persistent gaps in adaptation to technological
change and modern pedagogical demands (Pirera et al., 2024). These findings
validate the urgent necessity for comprehensive training programs, regular
mentoring, and continuous capacity-building initiatives specifically designed to
elevate teacher proficiency in both conventional and digital domains.
Strengthening teacher competence, particularly through technology-integrated
pedagogies, thus stands as a decisive element for transforming the educational
landscape and boosting school performance in Pelalawan Regency.

The availability and quality of educational facilities and infrastructure stand
out as the most dominant factors influencing education quality in Pelalawan
Regency, as evidenced by the highest regression coefficient among all variables
studied (Yangambi, 2023; Tolulu et al., 2023; Pirera et al., 2024). Many schools still
lack fundamental physical and digital resources such as laboratories, ICT
devices, and representative classrooms, directly constraining both teaching
effectiveness and student engagement (Umar et al, 2024). Disparities in
infrastructure distribution perpetuate inequities in educational experiences,
particularly between well-resourced and under-resourced schools, which
ultimately manifests in uneven student achievement and motivation (Werang et
al., 2024). The empirical data highlight that schools with more comprehensive
facilities consistently record higher academic performance and improved
learning environments (Huang et al.,, 2023). These observations collectively
underscore the urgent need for a policy focus on equitable infrastructure
development and resource allocation to address persistent gaps and promote
educational parity. Thus, prioritizing the sustainable and balanced provision of
educational facilities is indispensable for supporting systemic improvements and
advancing the quality of public senior high school education across the regency.

Simultaneous analysis through regression and F-test confirms that the
collective influence of principal digital leadership, teacher competence, and the
availability of facilities and infrastructure accounts for the majority of variations
in educational quality, with an R Square value reaching 0.783 (Wahyudi, 2019;
Muspawi, 2020; Pramono & Rahman, 2024). This high explanatory power
signifies that targeted improvements in any of these core areas can yield
significant enhancements in school performance if managed synergistically
(Nduta et al., 2024). However, the data also reveal substantial variation in school
readiness and adaptability, suggesting that one-size-fits-all interventions may
not be effective across all contexts (Le et al., 2021). Differentiated strategies that
consider each school’s unique needs, strengths, and resource gaps are thus
essential for maximizing the impact of policy and programmatic initiatives
(Widodo et al., 2024). By fostering integrated and context-sensitive interventions,
stakeholders can optimize the contributions of leadership, teacher quality, and
infrastructure to advance equitable education outcomes. Therefore,
comprehensive reform efforts must emphasize both the synergy and specificity
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of these variables to ensure sustained improvement in the quality of public senior
high school education in Pelalawan Regency.

The prioritization of infrastructure development and the equitable
distribution of educational resources emerges as a foundational strategy, forming
the basis for subsequent efforts to enhance teacher competence and strengthen
principals” digital leadership (Hasan & Hosen, 2022; Villegas-Ch et al., 2020;
Istakri et al., 2024). Empirical findings highlight that investments in educational
facilities yield immediate improvements in learning environments, thus
providing a platform upon which further capacity-building initiatives can be
effectively implemented (Bentri & Hidayati, 2023). When infrastructure
development is synchronized with targeted teacher training and leadership
support, the resulting synergy can significantly accelerate progress toward
higher educational standards (Astuti et al., 2021). Policymakers are thus
encouraged to design comprehensive action plans that allocate resources
proportionally across these interdependent domains, ensuring no single aspect
is overlooked in the drive for quality improvement (Rawung et al., 2023). This
integrative approach not only addresses performance disparities among schools
but also paves the way for a more robust, adaptive, and inclusive education
system that benefits all students in Pelalawan Regency. In conclusion, a staged
yet interconnected reform strategy is essential for the realization of sustainable
educational advancement in the region.

A consolidated strategy addressing all three critical factors—digital
leadership, teacher competence, and facility adequacy —is essential for fostering
a fair and high-quality educational environment across Pelalawan Regency (Jin-
lian & Ma, 2022; Tallo et al., 2024; Fraile et al., 2018). The research findings
indicate that improvements in just one area are unlikely to produce sustained or
widespread advancements unless they are complemented by parallel efforts in
the other domains (ElSayary, 2023). For example, the introduction of advanced
technology in schools is most effective when principals possess strong digital
leadership and teachers are adept in both digital literacy and innovative
pedagogical methods (Yopi, 2024). Conversely, even the most competent
educators and visionary leaders will face limitations if physical infrastructure
and learning resources remain suboptimal (Norhagen et al., 2024). Such
interconnectedness necessitates a holistic approach, integrating facility upgrades
with professional development and leadership training to bridge existing gaps
and enhance learning outcomes (Astuti & Setiawan, 2023). Ultimately, only
through a comprehensive and simultaneous improvement of these components
can the region expect to realize meaningful and equitable progress in educational
quality.

The present study reveals that digital leadership among principals exerts a
significant, though relatively moderate, impact on educational quality, as
reflected by a regression coefficient of 0.150 and a t-value of 2.373 (p = 0.019)
(Muspawi, 2020; Wahyudi, 2019; Triyunita et al., 2025). Principals capable of
leveraging digital tools in management, supervision, and communication foster
a more innovative and responsive learning environment (Pramono & Rahman,
2024). The adaptation of information technology — such as Learning Management
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Systems and digital administration —streamlines school operations, encourages
data-driven decision-making, and enables flexible instructional delivery
(Sutrisno et al., 2023). However, the overall digital leadership score remains low,
with an average of only 24.63 or 38.5% of the maximum, emphasizing a critical
need for targeted leadership development and institutional support (Yap et al.,
2022). These findings affirm that strengthening the digital leadership capacity of
principals should be prioritized as an essential precondition for responsive and
adaptive education management. By focusing on digital leadership, schools can
be better positioned to navigate global and technological changes, ultimately
driving sustained improvements in educational quality across the region.

Teacher competence remains a decisive determinant of educational quality,
exhibiting the strongest influence among the variables studied, as indicated by a
regression coefficient of 0.294 and a highly significant t-value (p < 0.001)
(Wiguna, 2023; Ramidi & Hikmah, 2024; Triyunita et al., 2025). Despite its pivotal
role, the mean competence score among teachers stands at only 22.48 or 35.14%
of the maximum, highlighting substantial gaps in pedagogical, professional,
social, and personal domains (Pirera et al., 2024). Teachers who are digitally
literate and capable of developing interactive learning media are instrumental in
elevating student engagement and achievement, whereas those reliant on
conventional methods often lag behind (Tendo-Bugondo et al.,, 2023). The
marked variation in teacher competence, as shown by high standard deviation
values, underscores the necessity for continuous and differentiated professional
development, mentorship, and technology-based training initiatives (Sumarni et
al., 2023). Thus, bridging these competency gaps is fundamental for optimizing
teaching effectiveness and preparing students for the evolving demands of 21st-
century education. In summary, comprehensive capacity building and support
for teachers are vital to achieving systemic and sustainable educational quality
improvement in Pelalawan Regency.

The role of adequate facilities and infrastructure is unequivocally confirmed
as the most dominant factor affecting education quality in Pelalawan Regency,
as revealed by a regression coefficient of 0.520 and a t-value of 9.162 (p < 0.001)
(Tolulu et al., 2023; Pirera et al., 2024; Umar et al., 2024). With an average score of
just 26.29 or 41.09% of the maximum, most schools still face considerable
shortages in essential physical and digital infrastructure, which hampers
effective teaching, student engagement, and overall learning outcomes
(Yangambi, 2023). Facilities such as laboratories, up-to-date ICT devices,
libraries, and conducive classrooms play a crucial role in supporting modern
pedagogical approaches and fostering innovation (Werang et al., 2024). Schools
equipped with such resources consistently deliver better learning experiences,
stimulate student motivation, and enable the adoption of diverse instructional
models (Huang et al., 2023). In contrast, disparities in resource availability
perpetuate educational inequality across the regency. Therefore, a strategic
commitment to the sustainable development and equitable distribution of
facilities and infrastructure is a necessary precondition for achieving high and
consistent educational quality in all public senior high schools in Pelalawan
Regency.
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From a statistical modeling perspective, the determination coefficient (R
Square) of 0.783 illustrates that 78.3% of the variation in education quality is
collectively explained by principal digital leadership, teacher competence, and
the availability of facilities and infrastructure (Wahyudi, 2019; Muspawi, 2020;
Pramono & Rahman, 2024). The remaining 21.7% is attributable to other factors,
such as local policy support, community involvement, or student backgrounds,
which, while not directly analyzed in this study, should not be underestimated
in future research and interventions (Nduta et al., 2024). The F-test value of
160.838 (p = 0.000) strongly reinforces the critical contribution of the three main
variables in determining the quality of education, suggesting that policy and
strategic interventions in these areas will deliver measurable improvements (Le
et al., 2021). Practical implications highlight the importance of simultaneous and
integrated management of leadership, teacher development, and infrastructure
investment to maximize their synergistic effect (Widodo et al., 2024). Therefore,
for quality improvement programs to succeed, it is essential that all stakeholders
foster intersectoral collaboration and tailor interventions to local needs, ensuring
that improvements are not only widespread but also sustainable in the context of
Pelalawan Regency.

In summary, this study’s findings make a substantive contribution to
evidence-based educational policy in Pelalawan Regency, clearly demonstrating
that the integrated advancement of facilities and infrastructure, teacher
competence, and principals’ digital leadership is key to systemic quality
improvement (Wiguna, 2023; Ramidi & Hikmah, 2024; Triyunita et al., 2025). The
strength of the regression model —with an R Square of 0.783 —emphasizes that
nearly 80% of quality improvement can be attributed to coordinated efforts in
these three domains, supported by robust empirical data from the field (Tolulu
et al., 2023). To maximize impact, local education authorities must align
intervention strategies with school-specific needs, regularly monitor and
evaluate progress, and facilitate collaborative engagement across all levels of the
education system (Pirera et al., 2024). Ensuring that infrastructure upgrades,
teacher professional development, and leadership training are addressed in
tandem will allow for the closing of persistent gaps and the realization of a
globally competitive education standard (Astuti & Setiawan, 2023). Thus,
synergy between physical infrastructure, human resource capacity, and
innovative leadership constitutes the foundation for achieving sustained
excellence and equity in public senior high school education throughout
Pelalawan Regency.

CONCLUSION

This study empirically demonstrates that the quality of public senior high
school education in Pelalawan Regency remains relatively low, as reflected in
the average education quality score of 24.62, or only 38.49% of the maximum
score. Multiple linear regression analysis shows that the principal’s digital
leadership, teacher competence, and the availability of educational
infrastructure have a significant influence —both partially and simultaneously —
on education quality. The principal’s digital leadership has a regression
coefficient of 0.150 and a t-value of 2.373 (p = 0.019), indicating that integrating
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technology into school management can significantly drive quality
improvement. Teacher competence shows an even stronger effect, with a
coefficient of 0.294 and a t-value of 4.097 (p < 0.001), underscoring the
importance of ongoing professional development and teachers’ digital literacy
to support innovative learning processes. The availability of infrastructure
emerges as the most dominant factor, with a coefficient of 0.520 and a t-value of
9.162 (p < 0.001), highlighting that the completeness of both physical and digital
infrastructure is the main foundation for creating a conducive learning
environment.

The simultaneous test produced an F-value of 160.838 (p = 0.000) and an R
Square value of 0.783, meaning that 78.3% of the variation in education quality
is explained by these three variables, while the remaining 21.7% is influenced by
external factors. The order of influence shows that educational infrastructure
serves as the primary foundation, teacher competence acts as an accelerator, and
digital leadership serves as the main driver of school transformation. These
findings affirm that strategies to improve education quality must be
implemented in an integrated and continuous manner, emphasizing the synergy
between facility development, teacher professionalism, and the strengthening of
principals’ digital leadership capacity. This integrative model can boost
education quality by nearly 80% and may serve as a reference for policymakers
in designing adaptive, contextual, and needs-oriented interventions for schools.
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