Volume 8 Number 3 (2026) E-ISSN: 2656-4491 @nF‘F@mln@
September-December 2026 P-ISSN: 2656-4548

Page: 203-220 DOI:10.37680/scaffolding.v8i3.10857  Jurnal Pendidikan Islam dan Multikulturalisme

THE EFFECTS OF INSTRUCTIONAL LEADERSHIP AND AI-ASSISTED TEACHER
TEACHING PERFORMANCE ON STUDENTS’ LEARNING MOTIVATION

Alvin Widiyarto', Achmad Buchori?, Endang Wuryandini?
2Universitas PGRI Semarang; Indonesia
Correspondence Email; dwiarismantoro@gmail.com

Submitted: 22/08/2026 Revised: 19/09/2026 Accepted: 01/10/2026 Published: 15/10/2026

Abstract This study aims to examine the effects of principals’ instructional leadership and
Al-assisted teacher instructional performance on students’ learning motivation in
Economics subjects at senior high schools in Sub Rayon 03, Semarang Regency. The
study employed a quantitative approach with a survey method and a correlational
design. Primary data were obtained from students’ questionnaire responses. The
population comprised 184 students from four senior high schools, with a sample of
126 students determined using Slovin’s formula at a 5% margin of error.
Respondents were selected using [insert the sampling technique used]. Data were
collected through a closed-ended questionnaire using a five-point Likert scale.
Multiple linear regression analysis was conducted using SPSS version 25, with t-
tests, an F-test, and the coefficient of determination assessed at a 5% significance
level. The results showed that principals’ instructional leadership had a positive
and significant effect on students’ learning motivation (B =0.622; t=8.358; p <0.001),
whereas Al-assisted teacher instructional performance had a negative and
significant effect (B =-0.364; t = -3.693; p < 0.001). The overall regression model was
statistically significant (F = 39.706; p <0.001) and explained 39.2% of the variance in
students” learning motivation (R? = 0.392). These findings emphasize the
importance of strengthening instructional leadership and evaluating Al
implementation in teaching while maintaining meaningful pedagogical
interactions between teachers and students.
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INTRODUCTION

The development of digital technology has brought significant changes to the educational
paradigm, particularly in learning processes that are increasingly integrated with Artificial
Intelligence (AI) technologies. The use of Al in education creates opportunities for more adaptive,
personalized, and data-driven learning environments. However, the successful implementation of
educational technology is determined not only by the availability of digital infrastructure but also
by school leadership capacity and teachers” pedagogical competence in integrating technology into
instructional practices. Digital transformation in education is not merely about adopting
technological devices but also requires fundamental changes in learning management and
educational practices. (Fullan & Langworthy, 2014) argued that technology can significantly
improve educational quality when combined with changes in pedagogical practices, teacher
capacity development, and school leadership capable of directing learning innovations. Therefore,
Al integration in education should be understood as a transformation of the learning system rather
than merely the adoption of technological tools.

School principals play a strategic role in ensuring that educational transformation aligns with
learning objectives through instructional leadership. Instructional leadership positions school
principals as key drivers in establishing academic visions, improving instructional quality,
providing educational resources, and developing school environments that support student
achievement and motivation to learn. (Dasci Sonmez et al., 2026) demonstrated that instructional
leadership contributes to improving the quality of learning by strengthening teacher capacity and
developing positive academic cultures. Similarly, (Liu & Feng, 2023) found that instructional
leadership is associated with student learning engagement through mechanisms that improve the
quality of learning environments. How school leadership and Al-assisted teaching relate to students’
motivation to learn is an important question in Economics education. At SMA Negeri 1 Ambarawa,
SMA Negeri 1 Tuntang, SMA Islam Sudirman Ambarawa, and SMA Virgo Fidelis Ambarawa, this
study examined whether students’” perceptions of principals” instructional leadership and Al-
assisted teacher instructional performance were associated with their motivation to learn
Economics. The academic concern is that organizational support and technology-assisted teaching
may relate differently to motivation. Although Al can support instructional activities, its use should
not automatically be interpreted as evidence of a more motivating learning experience. In

Economics, students are expected to understand concepts, interpret information, and apply their
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knowledge to economic problems. These activities require sustained interest and willingness to
engage with learning tasks. Principals” instructional leadership may support the conditions for such
learning through instructional supervision and teacher development, while Al-assisted instructional
performance concerns how teachers incorporate Al into their teaching practices (Kim, 2024).
Examining both factors is therefore relevant to understanding whether school-level leadership and
classroom-level practices make distinct contributions to students’ reported motivation.

Five previous studies provide the foundation for this investigation. First, (Charernnit et al.,
2021) found that leadership practices that promote and support teacher learning and development
had particularly strong associations with student outcomes. This finding supports investigating
leadership that directly engages with teaching and learning, although it does not establish its
relationship with motivation in Economics. Second, (Liebowitz & Porter, 2019)In a review of 51
studies, researchers identified associations between principal behaviors and student achievement,
teachers’ instructional practices, teacher well-being, and school organizational health. However,
they emphasized that the evidence was predominantly observational. Their findings establish the
relevance of school leadership while highlighting the need to distinguish statistical relationships
from causal effects. Third, (Zhai et al., 2021) identified applications of Al in education, including
personalized learning and automated assessment, as well as implementation challenges and
questions about teachers’ roles. Their review demonstrates the instructional potential of Al but does
not directly establish whether Al-assisted teacher instructional performance is associated with
students” motivation in senior high school Economics. Fourth, (Koo et al., 2022) in a meta-analysis
covering 344 samples and 223,209 participants, Koo et al. (2022) found that intrinsic motivation was
associated with student success and well-being, while the personal value assigned to learning was
particularly associated with persistence. These findings support examining motivation as a distinct
educational outcome rather than assuming that achievement or task completion adequately
represents students’ interest in learning.

Fifth, (Zhang et al., 2026) in an experimental study involving 123 Grade 10 students, found
that intrinsic motivation and perceived competence in chatbot-supported learning depended on
both teacher support and student expertise. This finding suggests that motivational outcomes in Al-
supported learning vary with the instructional conditions accompanying technology use. However,
teacher support in chatbot-based learning differs from the broader construct of Al-assisted teacher

instructional performance examined in this study. Together, these studies support the relevance of
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leadership, teaching practices, and motivation. Still, they leave a specific question unresolved in the
literature reviewed: how do principals’ instructional leadership and Al-assisted teachers'
instructional performance relate, individually and jointly, to students” motivation in Economics?
Leadership research primarily addresses broader educational outcomes, whereas Al research
examines technological applications or particular forms of instructional support. These findings
cannot simply be combined to assume that both predictors necessarily have positive relationships
with motivation.

The proposed contribution of this study is to examine the two predictors within a single
analytical framework while distinguishing organizational leadership from Al-assisted classroom
practices. It focuses on students’ perceptions of these practices and their reported motivation in a
specific subject. The analysis allows the direction and magnitude of each relationship to be assessed
rather than presuming that greater Al-assisted instructional performance necessarily corresponds to
stronger motivation. Its contribution, therefore, lies in examining the distinct and joint statistical
relationships among the constructs, with the school setting providing the context for interpretation.
Accordingly, this study aimed to examine the relationships between principals’ instructional
leadership and Al-assisted teachers’ instructional performance and students’ learning motivation in
Economics at senior high schools in Sub Rayon 03, Semarang Regency, during the 2025/2026
academic year. Using a quantitative correlational survey of 126 students, the study assessed each
predictor separately and both predictors jointly to determine their statistical contribution to

variation in learning motivation.

METHOD

This study employed a quantitative survey approach. The quantitative approach was
selected because this study aimed to measure the relationships and effects among research variables
through numerical data analyzed using statistical techniques. The survey method was used to obtain
information on respondents’ characteristics, perceptions, and relationships among variables
through a questionnaire. This study used a correlational research design, which aims to examine
relationships and influences among two or more variables without manipulating them (Nardi, 2018).
The correlational design was used to analyze the effects of principals” instructional leadership (X1)
and Al-assisted teacher instructional performance (X2) on students’ learning motivation (Y) in
Economics subjects. This research design was selected to identify the contribution of each

independent variable to the dependent variable and to explain factors associated with improving
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students’ learning motivation.

The research was conducted at senior high schools in Sub Rayon 03, Semarang Regency,
namely SMA Negeri 1 Ambarawa, SMA Negeri 1 Tuntang, SMA Islam Sudirman Ambarawa, and
SMA Virgo Fidelis Ambarawa. The study was carried out during the 2025/2026 academic year, from
November 2025 to January 2026. The study population comprised 184 students from senior high
schools in Sub Rayon 03, Semarang Regency. The sample size was determined using the Slovin
formula with a 5% margin of error, yielding a total of 126 respondents. The sampling process was
conducted to obtain representative data in accordance with the study's objectives.

Data were collected using a closed-ended questionnaire with a Likert scale. The research
instrument consisted of statements with five response options, ranging from score 1 to score 5. The
questionnaire was used to measure respondents’ perceptions of principals” instructional leadership,
Al-assisted teachers' instructional performance, and students’ motivation to learn Economics. The
collected data were analyzed using statistical techniques with SPSS version 25 for Windows. Data
analysis was conducted using correlation and linear regression to determine relationships and
effects among research variables. Hypothesis testing was performed using the t-test to examine the
partial effects of each independent variable on the dependent variable, the F-test to assess the
simultaneous effect of the independent variables on the dependent variable, and the coefficient of
determination (R?) to measure the contribution of the independent variables in explaining variation
in the dependent variable.

The research hypotheses were formulated as follows:

1. Hop: Principals’ instructional leadership does not affect students’ learning motivation in
Economics subjects (b; = 0 in the first simple linear regression model). H,: Principals’
instructional leadership affects students” learning motivation in Economics subjects (b; # 0).

2. Hoa: Al-assisted teacher instructional performance does not affect students” learning motivation
in Economics subjects (b, = 0 in the second simple linear regression model). H,,: Al-assisted
teacher instructional performance affects students” learning motivation in Economics subjects
(b2 # 0).

3. Hps: Principals’ instructional leadership and Al-assisted teacher instructional performance
jointly do not affect students’ learning motivation in Economics subjects (81 = 32 = 0 in the
multiple linear regression model). Ha3: At least one of the two predictors affects students’

learning motivation in Economics subjects (3; # 0 and/or (3, # 0).
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All hypotheses were tested at a significance level of a = 0.05. Two-tailed t-tests were used to
test the regression coefficient in each simple linear regression model. In contrast, an F-test was used
to assess the overall significance of the multiple linear regression model. The null hypothesis was

rejected when p < 0.05; otherwise, it was not rejected.

FINDINGS AND DISCUSSION
Findings
The Effect of Principals’ Instructional Leadership on Students’ Learning Motivation

The first hypothesis examined the effect of principals” instructional leadership on students’
learning motivation through Pearson correlation analysis, simple linear regression, t-test, and
coefficient of determination analysis. The Pearson correlation analysis showed that instructional
leadership was significantly and positively correlated with students” learning motivation (r = 0.570,
p = 0.000 < 0.05). The correlation coetficient exceeded the critical value (rtable = 0.176, N = 126),
indicating a positive and significant relationship between the two variables. Based on the correlation
interpretation criteria, the relationship was categorized as moderate. The results of simple linear
regression analysis are presented in Table 1.

Table 1. Simple Linear Regression Analysis of Instructional Leadership
on Students’ Learning Motivation

Variable B Std. Error Beta t Sig.
Constant 38.566 8.615 - 4.477 0.000
Instructional Leadership 0.602 0.078 0.570 7.726 0.000

(X1)

The regression equation obtained was: Y = 38.566 + 0.602X.

The equation shows a constant value of 38.566, meaning that if Instructional Leadership is
zero, Student Learning Motivation is predicted to be 38.566. The regression coefficient of 0.602
indicates a positive relationship; thus, every one-unit increase in the Instructional Leadership score
results in a 0.602-unit increase in Student Learning Motivation. The partial test (t-test) results show
a calculated t-value of 7.726 with a significance level of 0.000. Since the significance value is less than
0.05 (0.000), Hy is rejected, and H; is accepted. Consequently, Instructional Leadership has been
shown to have a positive and significant effect on Student Learning Motivation. The coefficient of
determination (R-squared) value of 0.325 indicates that Instructional Leadership accounts for 32.5%

of the variation in Student Learning Motivation. Meanwhile, the remaining 67.5% of the variation is
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influenced by factors outside the research model.
2. The Effect of AI-Assisted Teacher Instructional Performance on Students’ Learning Motivation
The second hypothesis investigated the effect of Al-assisted teacher instructional
performance on students’ learning motivation through Pearson correlation analysis, simple linear
regression, t-test, and coefficient of determination analysis. The Pearson correlation analysis
revealed that Al-assisted teacher instructional performance had a correlation coefficient of r =-0.217
with a significance value of p = 0.015 (<0.05). This result indicates a significant negative relationship
between Al-assisted teacher instructional performance and students’ learning motivation. The
results of simple linear regression analysis are presented in Table 2.

Table 2. Simple Linear Regression Analysis of Al-Assisted Teacher Instructional Performance

on Students” Learning Motivation

Variable B Std. Error Beta t Sig.
Constant 39.357 13.999 - 9.955 0.000
Al-Assisted Teacher Performance (X2) -0.304 0.123 -0.217  -2.478 0.015

The regression equation obtained was: Y = 139.357 - 0.304X,

A constant value of 139.357 indicates that if the Teaching Performance of Al-Assisted
Teachers is zero, then Student Learning Motivation is predicted to be 139.357. The regression
coefficient of -0.304 indicates a negative effect: every 1-unit increase in Al-assisted Teacher Teaching
Performance reduces student learning motivation by 0.304 units. The results of the partial test (t-
test) show a calculated t value of -2.478 with a significance level of 0.015. Because the significance
value meets the test criteria (0.05), Hy is rejected, and H, is accepted. Thus, Al-assisted teacher
performance has a significant negative influence on students' motivation to learn. The R Square
value of 0.047 indicates that the Teaching Performance of Al-Assisted Teachers accounts for 4.7% of
the variation in Student Learning Motivation. Meanwhile, 95.3% of the variation in students’
learning motivation is explained by factors not included in the research model.

The Simultaneous Effect of Instructional Leadership and Al-Assisted Teacher Instructional
Performance on Students’ Learning Motivation

The third hypothesis examined the simultaneous effect of principals’ instructional leadership

and Al-assisted teacher instructional performance on students’ learning motivation using multiple

linear regression analysis. The ANOVA test results are presented in Table 3.
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Table 3. ANOVA Test Results for Multiple Regression Model

Model  Sum of Squares df Mean Square F Sig.

Regression 7168.728 2 3584.364 39.706 0.000
Residual 11103.597 123 90.273
Total 18272.325 125

The ANOVA results showed an F-value of 39.706 with a significance value of 0.000 (<0.05).
This indicates that instructional leadership and Al-assisted teacher instructional performance had a
significant, simultaneous effect on students’ learning motivation. The multiple regression model
produced an R value of 0.626, indicating a strong relationship between the independent variables
and students’ learning motivation. Furthermore, the R? value of 0.392 indicates that the combination
of instructional leadership and Al-assisted teacher instructional performance explained 39.2% of the
variance in students’ learning motivation. The remaining 60.8% was explained by other factors not
included in this model. The adjusted R? value of 0.382 indicates that the regression model remained
stable after adjustment. The multiple regression coefficients are presented in Table 4.

Table 4. Multiple Linear Regression Analysis

Variable B  Std. Error Beta t Sig.
Constant 77.799 13.425 - 5.795 0.000
Instructional Leadership (X1) 0.622  0.074 0.589 8.358 0.000

Al-Assisted Teacher Performance (X2) -0.364 0.099 0.260 -3.693 0.000
The multiple regression equation obtained was: Y =77.799 + 0.622X; - 0.364X,

Based on the equation, the following explanation can be provided: (1) Constant (a = 77.799).
The constant value indicates that if Instructional Leadership and Al-Assisted Teacher Teaching
Performance are at zero, Student Learning Motivation is predicted to be 77.799; (2) Instructional
Leadership Coefficient (f = 0.622). The positive coefficient indicates that Instructional Leadership
positively influences Student Learning Motivation. Each one-unit increase in Instructional
Leadership will increase Student Learning Motivation by 0.622 units, assuming other variables

remain constant.
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Discussion
The Effect of Principals” Instructional Leadership on Improving Students’ Learning Motivation

Research results indicate that the Principal's Instructional Leadership (X1) has a positive and
significant influence on Student Learning Motivation (Y) in Economics subjects at high schools
within Sub-Rayon 03, Semarang Regency. This is evidenced by a regression coefficient of 0.602, a
calculated t-value of 7.726 (exceeding the t-table value of 1.980), and a significance value of 0.000
(below 0.05). Furthermore, the coefficient of determination (R?) of 0.325 demonstrates that
instructional leadership accounts for 32.5% of the variation in student learning motivation. These
findings indicate that principals play a strategic role in fostering school conditions that support
students' academic motivation. Instructional leadership extends beyond administrative tasks; it
encompasses the principal's ability to establish a learning vision, manage academic programs,
provide learning resources, and cultivate a school culture oriented toward improving the quality of
instruction. Principal Component Analysis (PCA) results reveal that the provision of learning
resources—specifically technological infrastructure—is the most dominant factor shaping
instructional leadership, with an extraction value of 0.961. This finding suggests that principals who
provide digital facilities, instructional tools, and technology-enabled learning environments can
create conditions that foster student engagement in the learning process (Alotaibi, 2026).

These findings reinforce Hallinger’s concept of instructional leadership, which posits that
effective school leadership rests on three key aspects: defining school goals, managing instructional
programs, and creating an academic climate that supports learning. Principals who consistently
perform these functions can enhance the quality of the learning environment, thereby positively
impacting student motivation. In the context of Economics education, the availability of
technological facilities plays a crucial role, as the subject requires skills in data analysis, the
interpretation of economic phenomena, and an understanding of dynamic market conditions.
Principal support for technology integration enables teachers to utilize simulations, case studies,
and economic data exploration, making it easier for students to grasp abstract concepts. The results
of this study align with research by(Gechere et al., 2025), which found that principals' instructional
leadership is positively associated with instructional quality by enhancing teacher capacity and
creating a supportive academic environment. Furthermore, (Secuya & Obiso, 2026) explain that
instructional leadership contributes to increased student learning engagement by fostering a

learning-oriented school culture.
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Additionally, research by (Giimiis et al., 2022) demonstrates that principals who practice
instructional leadership can boost teacher motivation and improve the quality of instructional
practices. This indicates that the impact of school leadership on students is mediated by mechanisms
that enhance the quality of the learning process. Research by (Goddard et al., 2019) also confirms
that effective school leaders significantly influence student learning outcomes by developing
focused instructional systems and providing instructional support. Meanwhile, (Abrori et al., 2022)
found that technology-based school leadership is a crucial factor in creating a digital learning
ecosystem that enhances student participation and motivation. The findings of this research are also
reinforced by (Riddel & Zulfikar, 2024), who explain that school leadership makes an important
contribution to building an innovative learning environment by supporting teacher professional
development, fostering academic collaboration, and improving the quality of instruction. This
research shows that school principals not only act as organizational managers but also as drivers of
change, creating conditions that enable teachers and students to develop optimally.

Furthermore, (Lin & Wang, 2025) found that instructional leadership positively influences
student learning engagement through the mediating role of teacher teaching quality. These results
indicate that the principal's leadership in increasing student motivation is not achieved directly, but
by improving teachers' classroom learning practices. The research results of (Culduz, 2023) also
show that principals' instructional leadership is associated with increased school effectiveness by
strengthening the learning culture and supporting pedagogical innovation. In this research, the
school principal's support for the provision of learning technology constitutes a form of instructional
leadership that can strengthen teachers' readiness to implement Al-based learning. In addition,
(Ghavifekr & Wong, 2021) explained that school leadership in the era of digital transformation has
an important role in ensuring technology is used strategically to improve the quality of learning.
School principals with a digital leadership orientation can integrate technology policies, teacher
competency development, and student learning needs to create a more adaptive learning
environment.

Based on these studies, it can be understood that the principal's instructional leadership is
an important factor in increasing students' motivation to learn because the principal serves as a
director of learning strategies, a facilitator of educational innovation, and a developer of the school's
academic culture. In this research, a contribution of 32.5% indicates that the stronger the

instructional leadership practices implemented, especially in providing technological resources and
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learning support, the greater the opportunity to create learning experiences that increase student
motivation in Economics subjects.

The Effect of Al-Assisted Teacher Instructional Performance on Improving Students” Learning
Motivation

The research results indicate that Al-assisted teacher performance (X2) has a significant
negative influence on student learning motivation. This is evidenced by a regression coefficient of -
0.304, a calculated t-value of -2.478, and a significance value of 0.015 (p<0.05). The partial
contribution of this variable to students' motivation to learn is 4.7%. These findings reveal an
interesting phenomenon: although students perceive the use of Al in learning positively, increased
intensity of technology usage does not automatically boost learning motivation. Fundamentally, Al
technology serves as a tool to support learning rather than a substitute for pedagogical interaction
between teachers and students. PCA results indicate that the aspect of learning personalization is
the dominant indicator in teachers' use of Al, with an extraction value of 0.535. Conversely, digital
content integration shows the lowest extraction value at 0.371. This suggests that the utilization of
Al still faces challenges in linking technology with instructional designs that are truly meaningful
to students. This negative relationship can be explained through the concept of technology overuse.
Over-reliance on Al can diminish social interaction, discussion, and emotional engagement between
teachers and students (Zimosz & Ober, 2025). In Economics education, students require not only
information but also critical thinking processes fostered through discussion, argumentation, and
contextual problem-solving.

These findings are reinforced by research from (Tao et al., 2026), which explains that while
generative Al in education offers significant opportunities for personalized learning, it also carries
risks if students become overly dependent on technology, thereby undermining their independent
thinking skills. Furthermore, (Chiu et al., 2024) found that Al in education should be positioned as
a supportive technology, with human interaction remaining the primary factor in fostering
motivation to learn. Research by Dogan et al. (2025)demonstrates that the successful implementation
of Al in learning relies heavily on the teacher's pedagogical competence in integrating technology
with active learning strategies. Technology employed without an appropriate pedagogical design
can lead to low student engagement. Furthermore, (Qi & Derakhshan, 2025) state that technology-
based learning can boost motivation provided students retain opportunities for exploration,

collaboration, and reflection. Conversely, a mechanical approach to using technology can result in
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digital fatigue. Research by (Zhou et al., 2026) also indicates that high-intensity use of digital
technology can increase students' cognitive load if not accompanied by effective instructional
management.

These findings align with research (Seo et al., 2021), which explains that while the use of
artificial intelligence in learning can positively impact the learning experience, its effectiveness is
heavily influenced by the quality of interaction among the teacher, the technology, and the students.
When technology dominates the teacher's pedagogical role, students may experience a decline in
emotional engagement because the learning process becomes less interactive. Furthermore, (Renz &
Vladova, 2021) explain that the implementation of Al in education must adhere to the principle of
human-centered Al; specifically, technology should be designed to augment human capabilities
rather than replace the human role in the learning process. Al applications that fail to consider
students' social and psychological aspects risk diminishing intrinsic motivation, as students may
perceive the learning process as overly automated. Research by (Tariq, 2025) indicates that Al-based
learning technologies can enhance student engagement when combined with active learning
strategies, feedback mechanisms, and direct teacher support. Conversely, Al usage focused solely
on automated information delivery —without teacher guidance —can relegate students to the role of
passive recipients in the learning process. Additionally, a study by Kalyani (2024) on digital
technology in education found that technology can boost learning engagement when used to foster
communication, collaboration, and interaction. However, an over-reliance on devices (device-
centered learning) can undermine the quality of social relationships within the learning
environment, a crucial factor in fostering student motivation.

These findings suggest that any negative impact of Al on learning motivation does not imply
that Al is ineffective; rather, it highlights that Al's effectiveness hinges on how teachers integrate it
into their pedagogical approaches. Teachers remain central to maintaining a balance between
technological utilization and social interaction in learning. In the context of Economics education,
Al should be employed to enhance activities such as analysis, discussion, simulation, and problem-
solving, rather than supplanting students' independent thinking processes.

The Simultaneous Effect of Principals’ Instructional Leadership and AI-Assisted Teacher
Instructional Performance on Students” Learning Motivation
The research results indicate that a school principal's instructional leadership and Al-assisted

teacher performance have a significant, simultaneous effect on students' motivation to learn.
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ANOVA test results show a calculated F-value of 39.706, exceeding the F-table value of 3.07, with a
significance level of 0.000 (less than 0.05). The coefficient of determination (0.392) indicates that the
two independent variables jointly explain 39.2% of the variation in students' learning motivation.
The regression equation: Y =77.799 + 0.622X1 - 0.364X2 shows that instructional leadership is a more
dominant factor than Al-assisted teacher teaching performance. The beta coefficient for instructional
leadership is 0.589, indicating a strong positive contribution, whereas Al shows a negative coefficient
of -0.260. These results demonstrate that educational technology requires school leadership support
to achieve an optimal impact. The school principal acts as a strategic guide, ensuring technology
aligns with learning objectives, while the teacher manages the pedagogical process (Labotan, 2026).
Thus, the success of digital transformation in education is determined not only by the availability of
technology but also by the school organization's ability to manage change and ensure that
technology adds value to the student learning experience.

These findings support the Technological Pedagogical Content Knowledge (TPACK)
framework, which holds that the effectiveness of educational technology depends not merely on the
ability to use digital devices but on the capacity to integrate technology, pedagogy, and content
knowledge in a balanced manner. Technology integration that fails to consider pedagogical needs
may result in technology serving merely as a tool for information delivery rather than an instrument
for enhancing the quality of learning. Research Estrada et al. (2023) explains that the success of
digital transformation in education relies on teachers' ability to integrate technology with
appropriate pedagogical approaches. Furthermore,(Toding et al, 2024) found that TPACK
proficiency enhances the effectiveness of digital learning because teachers can select technologies
that align with subject-matter requirements and students' characteristics.

Research by (Dexter & Richardson, 2020) indicates that organizational support and school
leadership are crucial factors in the successful implementation of learning technologies.
Furthermore, (Enachescu & Costache, 2025) explain that schools with strong digital leadership
achieve higher success rates in implementing learning technology innovations. Research (Soliman,
2026) that uses the Digital Competence Framework for Educators also emphasizes that teachers'
digital competence must be accompanied by institutional support for technology to improve the
quality of learning effectively. These research findings are reinforced by (Sunaryo et al., 2026), who
demonstrated that the successful integration of technology in education is influenced by a

combination of teachers' digital competence, school organizational readiness, and leadership
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support. The study emphasizes that teachers' technological competence cannot fully develop if
schools fail to provide policies, facilities, and an organizational culture that foster instructional
innovation. This corroborates findings indicating that instructional leadership plays a crucial role in
optimizing teachers' use of Al

Furthermore, research by (Sultana & Sajjad, 2025) found a strong link between educators'
digital competence and the quality of technology-based instruction. Teachers with high digital
competence tend to use technology more creatively and adaptively, whereas using technology
without the requisite competence can reduce instructional effectiveness. In the context of the present
study, the negative results regarding the AI variable suggest that Al use must be guided by
appropriate school policies and pedagogical strategies to boost students' motivation to learn
effectively. Research by (Paramansyah, 2026) also highlights the role of principals' digital leadership
in fostering technology readiness within the school environment. Principals who establish a digital
vision, offer professional support to teachers, and provide learning resources increase the likelihood
of successful technological innovation in education. These findings align with the current study's
results, which indicate that instructional leadership contributes more significantly to outcomes than
the direct use of Al alone. Additionally, research by (Yeboah et al., 2026) demonstrates that Al-based
technologies in education positively impact student engagement when implemented within
collaborative, student-centered learning environments. The study emphasizes that Al is not the sole
factor in enhancing motivation to learn but rather one component of an educational system that
involves teachers, school leadership, instructional strategies, and student characteristics.

Based on these results, enhancing students' motivation to learn in the digital era requires a
combination of visionary school leadership and teachers' pedagogical competence in using
technology. Robust technological infrastructure must be accompanied by student-centered learning
strategies for Al to truly serve as an instrument for enhancing the quality of education. Thus, this
study demonstrates that Al technology is more effective when situated within a school ecosystem
characterized by strong instructional leadership, adequate teacher competence, and a learning

orientation that places students at the center of the educational process.

CONCLUSION
Based on data from 126 respondents, this study demonstrates that principals” instructional

leadership has a positive and significant effect on students” learning motivation, contributing 32.5%,
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while Al-assisted teacher instructional performance has a significant but negative effect,
contributing 4.7%. Simultaneously, both variables have a significant effect on students’ learning
motivation and explain 39.2% of its variation, with the remaining 60.8% attributable to other factors
outside the research model. These findings confirm that principals” instructional leadership is the
dominant factor in enhancing students” motivation to learn. In contrast, the use of Al does not
automatically increase students” motivation and requires support from interactive pedagogical
approaches, meaningful teacher-student communication, and collaborative learning activities.
Therefore, schools are recommended to strengthen instructional leadership, provide technology-
based learning resources and support, enhance teachers’ pedagogical competence and Al literacy,
and implement Al as a complementary tool that supports student-centered learning rather than
replacing human interaction. Future research is also recommended to examine other factors that

may explain the remaining 60.8% of the variation in students” learning motivation.
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