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Abstract

This study explores the impact of Al-integrated instructional leadership on teacher innovation and job satisfaction in
underdeveloped regions of China. Based on the Job Demands-Resources (JD-R) model, Al-integrated leadership is
conceptualized as a job resource that offers timely feedback, reduces workload, and supports innovation. Data were
collected from 366 junior high school teachers and analyzed using partial least squares structural equation modeling (PLS-
SEM). The results show that Al-integrated leadership significantly enhances both teacher innovation and job satisfaction,
with teacher innovation partially mediating this relationship. These findings extend the JD-R framework by positioning Al-
supported leadership as a technology-mediated resource that promotes professional growth and psychological well-being.
The study provides practical insights for school leaders and policymakers in resource-constrained settings, suggesting that
the strategic application of Al can alleviate teacher burden, foster innovative practices, and improve overall job satisfaction.
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1. Introduction

In recent years, the global shift toward digitalization has accelerated the integration of artificial intelligence (Al)
technologies into both school management and classroom teaching. Al applications, including data-driven decision-making
platforms, intelligent tutoring systems, and automated teaching support tools, are increasingly leveraged to improve

660


http://www.ijirss.com/
mailto:guohan1001@gmail.com
https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0000-0001-8769-9341
https://orcid.org/0000-0002-7874-0274

International Journal of Innovative Research and Scientific Studies, 8(6) 2025, pages: 660-669

teaching efficiency, personalize learning, and enhance administrative effectiveness [1, 2]. Within this transformation,
school leaders, particularly principals in their instructional leadership roles, play a pivotal part in the adoption and
institutionalization of Al tools [3]. However, despite substantial research on AI’s impact on student outcomes and
instructional strategies, relatively little is known about how principals integrate Al into their instructional leadership and
how this process shapes teachers” work experiences and professional attitudes.

In China, the central government’s “Education Informatization 2.0 initiative underscores the strategic importance of
leveraging smart technologies to modernize schools and reduce regional disparities [4]. Against this policy backdrop, a
number of underdeveloped regions in inland and western China have become pilot sites for the “Internet + Education”
program. Underdeveloped regions typically refer to areas with relatively low levels of economic development, limited
educational resources, and weaker digital infrastructure compared to more developed eastern provinces. Despite economic
constraints, many of these regions have made substantial investments in digital infrastructure and educational technologies,
particularly in the integration of Al-driven platforms and intelligent teaching systems in junior high schools [5].
Nevertheless, the effective implementation of these technologies hinges not only on infrastructure but crucially on the
capacity of school leaders especially principals to effectively integrate such innovations into teaching and learning
processes.

Instructional leadership, a central concept in educational administration, encompasses the principal's role in setting
school goals, managing instructional programs, and fostering a positive learning climate [6]. While traditionally focused on
curriculum and pedagogy, instructional leadership in the digital era increasingly requires the capacity to select, implement,
and support technology-enhanced practices, making digital and Al literacy essential for effective school leadership [3, 7].
Recent frameworks suggest that principals who leverage Al tools such as learning analytics dashboards, adaptive learning
technologies, and intelligent tutoring platforms can improve teachers’ instructional practices by providing data-driven
insights and automating routine administrative tasks [8, 9]. These advances are expected to empower teachers, alleviate
administrative burdens, and foster instructional innovation. Nevertheless, the impact of Al-integrated instructional
leadership on teacher behaviors and attitudes, particularly in under-resourced contexts such as underdeveloped areas in
China, remains insufficiently explored in empirical research.

Teacher innovation and job satisfaction are widely recognized as critical outcomes influenced by school leadership.
Teacher innovation, reflected in the implementation of novel teaching strategies and the creative application of new tools,
is essential for educational quality and adaptability in the 21st century [10]. Its development is strongly influenced by
teachers’ perceptions of their work environment, opportunities for professional growth, and the degree of leadership
support they receive [11]. Likewise, teacher job satisfaction is a key determinant of individual performance, teacher
retention, and overall school effectiveness [12]. While existing research suggests that strong instructional leadership
promotes both innovation and satisfaction, it remains unclear whether these positive effects are further enhanced when
leadership is mediated by the use of emerging Al technologies [13-15]. This question is particularly salient in
underdeveloped areas and ethnic minority regions, where school leaders face the dual challenge of implementing national
digital education initiatives while retaining qualified and motivated teachers.

While existing studies have established the positive association between teacher innovation and job satisfaction, these
findings are largely grounded in conventional leadership contexts. With the growing integration of Al in school leadership
practices, it is essential to revisit and empirically validate whether this established mechanism still holds under digitally
enhanced leadership environments. Al-integrated instructional leadership may alter the ways in which teachers innovate
and derive satisfaction from their work by changing the availability of resources, support mechanisms, and collaborative
opportunities. Therefore, this study seeks not only to test new relationships introduced by Al adoption but also to re-
examine well-established pathways, such as the link between teacher innovation and job satisfaction, in the context of Al-
enabled leadership.

To guide this study, we examine the following questions:

1. Does Al-integrated instructional leadership positively influence teachers’ class-room innovation?

2. Does Al-integrated instructional leadership enhance teacher job satisfaction?

3. Does teacher innovation mediate the relationship between Al-integrated instructional leadership and job
satisfaction?

Data collected from teachers in underdeveloped areas of China are analyzed using structural equation modeling (SEM)
to test these hypotheses. This approach aims to deepen the theoretical understanding of digital instructional leadership and
to inform practical strategies for leveraging Al to foster innovation and job satisfaction among teachers.

2. Literature Review

The integration of Al into education is fundamentally transforming the demands and practices of school leadership. Al
technologies empower principals to utilize data-driven decision-making, provide targeted instructional support, and
automate routine administrative tasks, thereby enabling more strategic and innovative school management [2, 16-18]
However, realizing the full potential of Al requires school leaders not only to possess advanced digital literacy but also to
demonstrate strong ethical awareness, particularly in areas such as data privacy and equitable access [19-21].

Principal instructional leadership is defined as the proactive role of school principals in shaping and supporting
teaching and learning. This includes setting a clear educational vision, managing instructional programs, and fostering a
positive, innovative school climate especially through the integration of Al and digital technologies [3, 6, 22]. Al-integrated
instructional leadership in this study refers to the systematic use of Al technology (such as data analysis dashboards,
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intelligent feedback systems, etc.) by principals in the process of clarifying school goals, managing teaching projects, and
creating a positive learning environment to improve management accuracy and teaching support effectiveness.

Policy initiatives around the world and especially in China, where the “New Generation Al Development Plan” has
accelerated educational technology reform have spurred widespread adoption of Al in schools [23, 24]. Yet, persistent
challenges such as infrastructure gaps, ambiguous curricular guidance, and insufficient preparation for principals have led
to uneven implementation and outcomes [25, 26]. Ultimately, the effectiveness of Al in schools depends on the capacity
and readiness of principals to lead meaningful instructional change.

Recent research has identified teacher innovation and teacher job satisfaction as key outcomes influenced by
instructional leadership, particularly in technology-rich environments [27, 28]. Teacher innovation refers to teachers’
capacity and willingness to proactively integrate Al technologies into their instructional practices, encompassing innovation
in teaching cognition, content, methods, resources, and evaluation [29]. Teacher job satisfaction is defined as teachers’
overall sense of fulfillment and positive affect toward their work, influenced by aspects such as the nature of their tasks,
working environment, compensation, professional relationships, and opportunities for career advancement [28].

Although previous research has consistently demonstrated a positive relationship between teacher innovation and job
satisfaction [28, 29] most of these studies were conducted in traditional school settings where Al technologies were not yet
prevalent. The integration of Al in instructional leadership introduces new dynamics such as automation of tasks,
personalized data feedback, and novel collaboration channels that may reshape how innovation affects teacher well-being.
Therefore, it is theoretically and practically necessary to revisit this established relationship under the influence of Al-
enabled leadership practices, particularly in developing contexts where technological transformation is accelerating.

Empirical studies demonstrate that principals who cultivate supportive school climates, promote autonomy, and invest
in professional development significantly enhance both teacher innovation and job satisfaction [22, 30, 31]. Moreover, a
reciprocal relationship exists: satisfied teachers are more receptive to change and more likely to implement innovative
instructional strategies, which can further reinforce their job satisfaction [29]. Despite these insights, the interplay between
principal instructional leadership, teacher innovation, and job satisfaction particularly in the context of Al integration
remains underexplored, especially in developing and under-resourced regions. Addressing this gap, the present study
investigates how Al-integrated instructional leadership shapes teacher innovation and satisfaction, offering new evidence to
inform both theory and practice in the digital era.

The integration of Al into schools adds complexity to the interplay between instructional leadership, teacher
innovation, and job satisfaction. While Al-powered tools can facilitate personalized teaching and foster professional
growth, inadequate support or insufficient training may result in technical stress, role ambiguity, or diminished well-being
among teachers [2, 32]. In such contexts, principal leadership becomes essential for building a supportive climate that
maximizes the benefits of Al while mitigating its challenges.

Emerging evidence further suggests that teacher innovation serves as a key mediating mechanism linking instructional
leadership to job satisfaction, particularly in technologically enhanced educational environments [33, 34]. However,
empirical studies examining this mediation effect especially in resource-constrained settings such as northwest China
remain limited, with most existing research being conceptual or descriptive [35, 36].

Addressing these gaps, the present study investigates how principals in the Ningxia Hui Autonomous Region an under-
resourced but technologically progressive area navigate the integration of Al to support both teacher innovation and job
satisfaction. As illustrated in Figure 1, the conceptual framework positions principal instructional leadership as a
multidimensional construct directly influencing both teacher innovation and job satisfaction, with teacher innovation
hypothesized as a mediating variable. This research aims to provide empirical insights into the dynamics of instructional
leadership, teacher innovation, and well-being in Al-enhanced, developing educational contexts.

Innovation in Innovation in Innovation in Innovation in Innovation in
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Figure 1.
Conceptual Framework.
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This study adopts the Job Demands-Resources (JD-R) model as its primary theoretical lens to explain the relationships
among principal instructional leadership, teacher innovation, and teacher job satisfaction. The JD-R model posits that job
resources such as effective leadership, access to digital technologies, and opportunities for professional development play a
central role in fostering positive work outcomes by promoting proactive and innovative behaviors among employees [37,
38]. Within the context of this research, principal instructional leadership functions as a critical job resource, providing
guidance, support, and the necessary infrastructure for teachers to experiment with and implement innovative instructional
practices, particularly those involving Al technologies. Teacher innovation, conceptualized as the active and creative
integration of new tools and approaches into teaching, acts as a key mechanism through which job resources exert their
influence on job satisfaction [39]. Accordingly, the JD-R model supports the hypothesized mediating role of teacher
innovation: principals’ provision of resources and supportive environments encourage teacher innovation, which in turn
enhances teachers’ sense of professional fulfillment and job satisfaction. This theoretical approach is supported by prior
studies showing that leadership-driven resources can stimulate innovation and improve overall well-being among teachers
[37, 38, 40].

3. Methodology
3.1. Research Design

This study employs a quantitative, cross-sectional correlational research design, which is suitable for exploring
relationships between instructional leadership, teacher innovation, and teacher job satisfaction. The decision to use this
design is guided by the research purpose to examine the influence of principals’ Al-integrated instructional leadership on
teaching innovation and job satisfaction among junior high school teachers. A cross-sectional survey method was utilized
to systematically collect empirical data at a single point in time, facilitating robust statistical analyses and generalization of
findings [41].

3.2. Population and Sample

The target population for this study comprised junior high school teachers working in the Ningxia Hui Autonomous
Region of Northwest China. To ensure representation across diverse school contexts, a stratified random sampling
technique was used. In the first step, the overall population of teachers was divided into distinct strata based on relevant
characteristics such as school location (urban or rural) and school type. The sample size for each stratum was then
determined according to its proportion in the total population. Finally, simple random sampling was conducted within each
stratum, so that teachers were randomly selected from each group. This approach ensured that the final sample of
approximately 363 teachers accurately reflected the diversity of the population and provided sufficient statistical power for
Structural Equation Modeling (SEM) and regression analyses [42].

According to Table 1, the gender distribution of the sampled junior high school teachers is relatively balanced, with
females accounting for 52.62% (n = 191) and males for 47.38% (n = 172). In terms of educational qualifications, 209
teachers hold a bachelor’s degree, 119 have a master’s degree, and 35 possess a PhD. Regarding age, most participants are
under 40 years old, with 30.58% below 30 and 50.69% between 30 and 39, while only a small proportion are aged 40 or
above. For teaching experience, over half of the teachers (50.96%) have 0-5 years of experience, 34.71% have 6-10 years,
with smaller groups reporting 11-15 years (7.16%), 16—20 years (5.51%), or over 20 years (1.65%) of teaching.

Table 1.
Demographic Information of respondent.

Teacher sample (N = 366)
Characteristic Measure Frequency %
Gender Male 172 47.38
Female 191 52.62
Qualification Bachelor 209 57.58
Master 119 32.78
PhD 35 9.64
Age below 30 149 30.58
30-39 142 50.69
40-49 75 13.77
50 and above 18 4.96
Teaching Experience 0-5 years 185 50.96
6-10 years 126 34.71
11-15 years 26 7.16
16-20 years 20 5.51
Over 20 years 6 1.65

3.3. Instruments

Data collection involved three five Likert questionnaires. Principal instructional management was assessed using
Hallinger et al. [6] Principal Instructional Management Rating Scale (PIMRS), adapted specifically for this study to
emphasize Al integration within its established dimensions: Defining the School Vision (6 items), Managing the

663



International Journal of Innovative Research and Scientific Studies, 8(6) 2025, pages: 660-669

Instructional Program (6 items), and Developing a Positive School Learning Climate (7 items). To accurately reflect the Al
elements central to this research, the original PIMRS items were modified accordingly. For instance, the item “My
principal draws upon the results of school-wide testing when making curricular decisions” was adapted to “My principal
observes and evaluates classroom instruction using Al-generated insights (such as analytics on student engagement or
assessment results) to provide data-informed feedback to teachers.” Teacher innovation was measured with Cui [43]
questionnaire, covering cognition (6 items), content (8 items), methods (5 items), resources (4 items), and evaluation (6
items) related to teaching. Finally, Jia [44] instrument gauged teacher job satisfaction across dimensions including the work
itself (5 items), working environment (5 items), salary and benefits (4 items), colleague relationships (4 items), and career
development opportunities (4 items).

The measurement model was evaluated to ensure construct reliability and validity. Table 2 presents the Cronbach’s
alpha, composite reliability (CR), and average variance extracted (AVE) for each construct. All constructs exhibit
Cronbach’s o and CR values well above the recommended 0.70 threshold [42] demonstrating excellent internal
consistency. Cronbach’s a ranged from 0.97 (Principal instructional leadership) to 0.98 (Teacher innovation), and CR
values ranged from 0.97 to 0.98, indicating that the indicators for principals’ Al-integrated leadership, teacher innovation,
and teacher job satisfaction are highly reliable. Similarly, the average variance extracted (AVE) for each construct was very
high (AVE_ Principal instructional leadership = 0.937, AVE_ Teacher innovation = 0.924, AVE_ Teacher job satisfaction
= 0.895), exceeding the 0.50 benchmark for convergent validity [45]. These AVE values (see Table 2) mean that each
construct explains well over 89% of the variance in its indicators, which confirms strong convergent validity.

Table 2.

Construct reliability and convergent validity indicators.
Construct Cronbach’s a CR AVE
Principal instructional leadership 0.97 0.97 0.94
Teacher innovation 0.98 0.98 0.92
Teacher job satisfaction 0.97 0.97 0.9

Discriminant validity was supported by multiple criteria. Table 3 shows the inter-construct correlation matrix with the
square root of each construct’s AVE on the di-agonal [45]. Each construct’s diagonal value (in bold) is greater than its
correlations with any other construct, indicating that each latent variable shares more variance with its own indicators than
with other variables. For example, the square root of AVE for principal instructional leadership is 0.968, which is higher
than its correlations with teacher innovation (0.472) and teacher job satisfaction (0.461). Similarly, teacher innovation’s
square root AVE (0.961) exceeds its correlations with principal instructional leadership (0.472) and teacher job satisfaction
(0.560).

Table 3.
Discriminant validity.
Construct Principal mstryctlonal Teacher innovation Tea}cher_job
leadership satisfaction
Principal instructional leadership 0.968
Teacher innovation 0.472 0.961
Teacher job satisfaction 0.461 0.56 0.946

Note: Diagonal elements in bold are the square roots of AVE. Off-diagonal values are the correlations between constructs.

In addition, the Heterotrait-Monotrait (HTMT) ratios between constructs were all well below the conservative
threshold of 0.85 [46] the highest HTMT value was 0.57 (for the Teacher innovation—Teacher job satisfaction pair),
confirming clear discriminant validity shown in Table 4. Finally, a confirmatory factor analysis indicated an excellent fit
for the three-factor measurement model (y%/df = 1.06, RMSEA = 0.013, CFI = 0.999), whereas alternative models that
combined the constructs yielded very poor fit (e.g., x*/df > 30, RMSEA > 0.28 when teacher innovation and teacher job
satisfaction were merged into a single factor). This evidence further reinforces that principal instruction leadership, teacher
innovation, and teacher job satisfaction are distinct constructs in the context of our study.

Table 4.
Heterotrait-Monotrait (HTMT) Ratios for Discriminant Validity.

Constructs Principal mstryctlonal Teacher innovation | Teacher job satisfaction
leadership

Principal instructional leadership — 0.485 0.475

Teacher innovation 0.485 — 0.573

Teacher job satisfaction 0.475 0.573 —

3.4. Data Analysis

Measurement Model Validation: The Confirmatory Factor Analysis helped to test construct validity, reliability
(Cronbach’s alpha), convergent validity (Average Variance Extracted - AVE), and discriminant validity. Model Fitness
Assessment: Model fitness was determined through several indices such as the Comparative Fit Index (CFI), Tucker-Lewis
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Index (TLI), Root Mean Square Error of Approximation (RMSEA), and Standardized Root Mean Residual (SRMR),
indicating that the model performs adequately under observed data [42].

Structural Equation Modeling (SEM): We employed SEM through the use of software (e.g., SmartPLS 4.0) to test
hypothesized relationships among constructs. The overall analysis involved examining direct effects (Al-integrated
instructional leadership — Teacher Innovation; Teacher Innovation — Teacher Job Satisfaction) and the indirect mediating
impact (Al-integrated instructional leadership — Teacher Innovation — Teacher Job Satisfaction).

4. Results

After establishing measurement validity, we examined the structural model to address the research questions. The
structural relationships among Al-integration in principle instructional leadership, teacher innovation, and teacher job
satisfaction were tested. Path analysis results demonstrated that principal instructional leadership significantly influences
teacher innovation, and both principal instructional and teacher innovation significantly impact teacher job satisfaction,
confirming the hypotheses of the study.

Analysis of the structural model indicates that principal instructional leadership has a strong positive and statistically
significant influence on teacher innovation as shown in Table 5. The path coefficient from principal instructional leadership
to teacher innovation was = 0.525, with a t-value of 11.409 and p < .001. Substantively, the standardized coefficient of
0.525 suggests a sizable effect: principals’ instructional leadership practices are associated with substantially higher levels
of teacher innovation. Therefore, RQ1 can be answered in the affirmative greater principal instructional leadership does
lead to higher teacher innovation, and this relationship is both strong and highly significant.

Table 5.

Structural model results for direct effects.
Path (Relationship) Coefficient (B) T-value p-value
Principal instructional leadership — Teacher innovation 0.525 11.409 <0.001
Principal instructional leadership — Teacher job satisfaction 0.266 5.363 <0.001

The Table 5 show that principal instructional leadership also has a positive and significant direct effect on teacher job
satisfaction, though the effect size is more modest than for teacher innovation. The path coefficient from principal
instructional leadership to TJS was B = 0.266 (t = 5.363, p < .001), indicating a statistically significant influence of
principal instructional leadership on teachers’ job satisfaction. This coefficient (~0.27) suggests that the direct impact of
principal instructional leadership on teacher job satisfaction, while meaningful, is of moderate magnitude. In practical
terms, higher principal instructional leadership is associated with higher teacher job satisfaction, but the strength of this
direct relationship is not as pronounced as principal instructional leadership’s effect on teacher innovation. Nonetheless, the
finding confirms that RQ2 is supported: principals who exhibit strong instructional leadership tend to foster greater job
satisfaction among teachers (e.g., through setting clear goals, supporting teacher needs, and creating a positive instructional
environment), with the effect being statistically significant (p < .001).

To address RQ3, a mediation analysis was conducted with teacher innovation as the mediating variable between
principal instructional leadership and teacher job satisfaction in Table 6. The analysis revealed a significant indirect effect
of principal instructional leadership on teacher job satisfaction through teacher innovation, as well as a remaining direct
effect, indicating a partial mediation. First, even in the presence of the mediator, the direct path from principal instructional
leadership to teacher job satisfaction remained positive and significant (B = 0.266, t = 5.363, p < .001). Importantly,
principal instructional leadership also exerted a significant indirect influence on teacher job satisfaction via its effect on
teacher innovation: the indirect path (principal instructional leadership — teacher innovation — teacher job satisfaction)
had B = 0.218, with t = 7.426, p < .001. The product of coefficients (0.525 x 0.415) accounted for this indirect effect
magnitude. By summing the direct and indirect pathways, the total effect of principal instructional leadership on teacher job
satisfaction was approximately = 0.484 (p < .001), indicating a substantial overall impact of principal leadership on job
satisfaction. All effects (direct, indirect, and total) were statistically significant at the p <.001 level.

Table 6.

Mediation effect of teacher innovation on the relationship between principal instructional leadership and teacher job satisfaction.
Indirect Path Indirect p | T-value | p-value
Principal instructional leadership — Teacher innovation — Teacher job satisfaction 0.218 7.426 <0.001

The above results support a mediated model: principal instructional leadership influences teacher job satisfaction both
directly and indirectly through teacher innovation. In other words, teacher innovation partially mediates the relationship
between principal instructional leadership and teacher job satisfaction. The fact that both the direct and indirect effects are
significant implies partial (rather than full) mediation principal instructional leadership still has its own direct effect on
teacher job satisfaction even as it also works through teacher innovation. Notably, the mediated indirect effect (f = 0.218)
is nearly as large as the direct effect (B = 0.266), suggesting that a considerable portion of principal instructional
leadership’s impact on teacher satisfaction is channeled through fostering teacher innovation.
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5. Discussion

This study’s findings indicate that principal Al-integrated instructional leadership has a significant positive effect on
both teacher innovation and teacher job satisfaction. Moreover, teacher innovation partially mediates this relationship,
suggesting that when school leaders strategically incorporate Al into their instructional practices, teachers are more likely
to engage in innovative behaviors, which in turn enhance their job satisfaction. These results underscore a powerful
synergy between Al integration and instructional leadership, highlighting that technology-enhanced leadership not only
modernizes administrative and pedagogical processes but also empowers teachers by expanding their capacity for
innovation and fulfillment.

Importantly, this study also reaffirms the well-established link between teacher innovation and job satisfaction, now
within the context of Al-enhanced leadership. The persistence of this relationship suggests that innovation continues to
serve as a meaningful pathway to teacher well-being, even as traditional support structures are transformed by digital tools.
By validating this mechanism under new technological conditions, our findings extend prior work and confirm that teacher
innovation retains its psychological and motivational value in digitally mediated educational environments. Specifically, Al
technologies, such as real-time data feedback and personalized recommendations for instructional resources, help teachers
more accurately identify instructional challenges and encourage innovative approaches. Such technological support
effectively reduces the barriers and psychological burdens associated with instructional innovation, thereby enhancing
teachers’ professional satisfaction and motivation to innovate.

The significant positive effect of principals’ instructional leadership on teachers’ innovation reinforces the critical role
of school leadership in technology integration and instructional transformation. While traditional instructional leadership
often faces limitations in scalability and personalization [31]. Al integration expands leaders' capacity to foster innovation.
Principals utilizing Al and digital tools can cultivate a data-driven culture conducive to pedagogical experimentation and
instructional innovation [2, 30, 32]. Although previous research lacks consistency regarding specific variables, studies
involving related constructs, such as digital leadership, confirm that Al positively influences teachers’ innovative behaviors
[33, 47]. The alignment between instructional leadership and teacher innovation is strengthened by leaders’ strategic
deployment of Al, suggesting that technology-enhanced leadership practices fundamentally reshape how teachers approach
their pedagogical roles [1].

From the Job Demands-Resources (JD-R) model perspective, Al-integrated leadership provides crucial job resources,
including autonomy, technological support, and a supportive environment, while concurrently reducing administrative
burdens [48]. Abundant job resources buffer against demands, enhancing motivation and fostering innovative behaviors
[49, 50]. By leveraging Al tools, principals effectively manage both tangible and intangible resources, thereby creating a
balanced work environment that maximizes teachers' creative capacities and innovation potential [51].

Additionally, Al supports the development of adaptive professional learning communities by streamlining teacher
collaboration and knowledge sharing. Predictive analytics and intelligent networking tools connect educators to expertise
and resources, cultivating an environment that encourages innovation, autonomy, and professional fulfillment [30, 33, 52].
This adaptive and supportive network significantly contributes to teachers' professional identity and collective efficacy,
further amplifying their willingness to engage in innovative practices [53]. Consequently, teachers benefit from ongoing
professional growth opportunities and a reinforced sense of belonging and community [54].

The positive impact of instructional leadership on teacher satisfaction is enhanced by Al integration. Principals who
employ Al effectively streamline administrative tasks and reduce workloads, enabling teachers to focus more on
meaningful activities, thus increasing job satisfaction [1, 55]. Moreover, personalized support through Al strengthens
teachers’ sense of professional value and fulfillment, underscoring Al's role in fostering a supportive work environment
[18, 28, 52, 56]. Therefore, the strategic use of Al not only reduces routine job demands but also promotes intrinsic
motivation by enhancing teachers' sense of efficacy and professional recognition.

Applying the JD-R model, Al-integrated leadership effectively decreases teachers’ job demands and increases job
resources, thereby enhancing psychological well-being and job satisfaction [38, 48]. Empirical JD-R research consistently
shows that adequate resources and manageable demands significantly improve employee satisfaction and engagement [57].
The integration of Al acts as a mechanism to balance teachers' workload while simultaneously enriching the professional
environment, demonstrating a nuanced interplay between organizational resources and employee well-being.

The observed partial mediation indicates that teacher innovation represents a critical pathway linking instructional
leadership to job satisfaction, although it is not exclusive. Principals also directly enhance job satisfaction through effective
management, fair decision-making, and supportive climates, leading teachers to experience greater professional pride and
security [18, 52, 58]. This direct influence underscores that teachers' perceptions of leadership fairness, transparency, and
vision play essential roles independent of their engagement in innovative activities [28]. Thus, instructional leadership
enriched by Al tools simultaneously fosters innovation and directly contributes to improved teacher satisfaction and
organizational commitment.

From a JD-R perspective, engaging in innovative practices serves as job crafting, building teachers’ personal resources
such as self-efficacy and intrinsic motivation [29, 38, 48]. Innovation thus generates psychological resources, directly
contributing to job satisfaction. This interplay establishes a positive feedback loop wherein resource-rich environments
reinforce innovation and satisfaction [39, 59]. Teachers engaged in innovation not only experience immediate
psychological benefits but also reinforce an organizational culture that consistently sustains resource growth and
professional fulfillment.
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6. Conclusion

This study provides empirical evidence that Al-integrated instructional leadership by principals can significantly
enhance both teacher innovation and job satisfaction in under-resourced educational settings, based on survey data from
junior high school teachers in Ningxia, China. Notably, our findings reveal that teacher innovation serves as a partial
mediator, suggesting that Al-augmented leadership improves teacher well-being both directly and by fostering innovative
practices. These results confirm and extend prior research, demonstrating the pivotal role of leadership in leveraging
technology for positive school outcomes.

Building on these findings, our research advances the theoretical understanding of instructional leadership in the digital
era. The study shows that Al tools can effectively extend traditional leadership functions, such as feedback, monitoring,
and vision-sharing, enabling principals to drive instructional change more efficiently. By drawing on the Job Demands-
Resources (JD-R) theory, this research demonstrates that Al-integrated leadership enhances teachers’ job resources such as
autonomy, support, and access to professional tools while also reducing job demands through process automation and
targeted support. The identification of both direct and mediated effects enriches existing models of teacher well-being,
clarifying how technology-integrated leadership supports not only innovative practice but also the broader professional and
psychological needs of teachers through the strategic balancing of resources and demands.

Translating theory into practice, our results emphasize several actionable strategies for school leaders. Principals are
encouraged to integrate Al tools and data-driven approaches as core elements of instructional leadership, actively modeling
effective technology use. By fostering a culture of innovation and collaboration, and by relieving teachers of administrative
burdens, school leaders can enhance job satisfaction and support sustained instructional improvement. At the policy level,
these practical insights highlight the need for comprehensive support structures. We recommend strengthening professional
development for Al literacy and digital leadership, ensuring robust technological infrastructure especially in less-developed
regions establishing clear ethical guidelines for Al adoption, and providing incentives to recognize exemplary leadership in
this domain. Implementing such measures will enable schools to realize the full potential of Al-driven instructional
leadership and promote scalable educational innovation.

Despite these contributions, several limitations should be acknowledged. The use of cross-sectional, self-reported data
limits our ability to draw causal conclusions, and the study’s focus on a single region may affect generalizability.
Additionally, the lack of objective performance and student outcome measures points to the need for more comprehensive
data in future research. To address these limitations and extend our understanding, future research should employ
longitudinal or experimental designs and investigate Al-integrated leadership across diverse contexts and school levels. It
will be important to examine additional mediators and outcomes, including the broader impact on student learning and
school performance. Such work will further refine our understanding of how Al-driven leadership shapes both educational
practice and teacher well-being

In summary, this study offers cautious optimism regarding the role of Al in instructional leadership, underscoring its
potential to foster teacher innovation and job satisfaction. As schools continue to embrace Al-enhanced management,
ongoing research will be essential to ensure these technological advances genuinely benefit educators and the broader
educational environment.

References

[1] D. Adams and P. Thompson, "Transforming school leadership with artificial intelligence: Applications, implications, and
future  directions,”  Leadership  and Policy in  Schools, wvol. 24, no. 1, pp. 77-89,  2025.
https://doi.org/10.1080/15700763.2024.2411295

[2] O. Zawacki-Richter, V. I. Marin, M. Bond, and F. Gouverneur, "Systematic review of research on artificial intelligence
applications in higher education—-where are the educators?," International Journal of Educational technology in Higher
Education, vol. 16, no. 1, pp. 1-27, 2019. https://doi.org/10.1186/s41239-019-0171-0

[3] A. Gocen and M. F. Doger, "A global perspective on artificial intelligence in educational leadership," The Journal of
Educational Research, pp. 1-19, 2025. https://doi.org/10.1080/00220671.2025.2510397

[4] Ministry of Education of the People’s Republic of China, Education informatization 2.0 action plan. Beijing, China: Ministry
of Education of the People’s Republic of China, 2018.

[5] Ministry of Education of the People’s Republic of China, Notice on promoting Internet+ education demonstration zones.
Beijing, China: Ministry of Education of the People’s Republic of China, 2018.

[6] P. Hallinger, W. C. Wang, C. W. Chen, and D. Liare, Assessing instructional leadership with the principal instructional
management rating scale. Cham, Switzerland: Springer International Publishing, 2015.

[7] S. Dexter, The role of leadership for information technology in education: Systems of practices. In J. Voogt, G. Knezek, R.

Christensen, & K. W. Lai (Eds.), Second handbook of information technology in primary and secondary education. Cham,
Switzerland: Springer, 2019.

[8] H. Hu, Q. Zhou, and H. Hashim, "Negotiating identity in the age of ChatGPT: Non-native English researchers’ experiences
with Al-assisted academic writing,” Humanities and Social Sciences Communications, vol. 12, no. 1, pp. 1-11, 2025.
https://doi.org/10.1057/s41599-025-05351-4

[9] M. Sposato, “Leadership training and development in the age of artificial intelligence," Development and Learning in
Organizations: An International Journal, vol. 38, no. 4, pp. 4-7, 2024. https://doi.org/10.1108/DL0O-12-2023-0256

[10] M. A. Adeoye, E. F. Prastikawati, and Y. O. Abimbowo, "Empowering learning: Pedagogical strategies for advancing 21st
century skills and quality education,” Journal of Nonformal Education, vol. 10, no. 1, pp. 10-21, 2024.
https://doi.org/10.15294/jone.v10i1.1451

[11] H. Guo, B. S. Alias, and M. I. Mamud, "Interplay of principal instructional leadership, school organizational climate, and
teacher job satisfaction: Evidence from secondary schools in Northwest China," International Journal of Learning, Teaching
and Educational Research, vol. 24, no. 4, pp. 178-198, 2025. https://doi.org/10.26803/ijlter.24.4.9

667


https://doi.org/10.1080/15700763.2024.2411295
https://doi.org/10.1186/s41239-019-0171-0
https://doi.org/10.1080/00220671.2025.2510397
https://doi.org/10.1057/s41599-025-05351-4
https://doi.org/10.1108/DLO-12-2023-0256
https://doi.org/10.15294/jone.v10i1.1451
https://doi.org/10.26803/ijlter.24.4.9

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]
[23]
[24]

[25]

[26]

[27]

[28]

[29]

[30]
(31
[32]

[33]

[34]

[35]

[36]

[37]

International Journal of Innovative Research and Scientific Studies, 8(6) 2025, pages: 660-669

M. E. Harahap and A. Suriansyah, "Relationship of instructional leadership, organizational climate and teacher’s commitment
to job satisfaction,” Journal of K6 Education and Management, vol. 2, no. 4, pp. 260-270, 2019.
https://doi.org/10.11594/jk6em.02.04.01

0. Erdogan, M. N. Kaymak, O. Coban, and H. T. Bora, "Exploring the links between school principals’ self-efficacy, open
innovation mindset, transformational leadership, and artificial intelligence (Al) attitudes in Turkiye," Educational Management
Administration & Leadership, p. 17411432251351830, 2025. https://doi.org/10.1177/17411432251351830

M. Hou, J. B. Ahmad, and Y. Zhao, "Integrating transformational leadership with artificial intelligence: Driving a new future
for Chinese K-12 education," International Journal of Educational Organization & Leadership, vol. 31, no. 1, pp. 123-144,
2024. https://doi.org/10.18848/2329-1656/CGP/v31i01/123-144

K. Leithwood, A. Harris, and D. Hopkins, "Seven strong claims about successful school leadership revisited,” School
Leadership & Management, vol. 40, no. 1, pp. 5-22, 2020. https://doi.org/10.1080/13632434.2019.1596077

I. E. Okokoyo, C. O. Nwaham, and O. G. Nwachukwu, "Leveraging artificial intelligence for enhanced administrators decision
making in educational institutions: A comprehensive exploration of applications, challenges, and opportunities,” NIU Journal
of Educational Research, vol. 10, no. 1, pp. 63-72, 2024. https://doi.org/10.58709/niujed.v10i1.1937

M.-L. Schmitz, C. Antonietti, T. Consoli, A. Cattaneo, P. Gonon, and D. Petko, "Transformational leadership for technology
integration in schools: Empowering teachers to use technology in a more demanding way," Computers & Education, vol. 204,
p. 104880, 2023. https://doi.org/10.1016/j.compedu.2023.104880

M. Sposato, "Atrtificial intelligence in educational leadership: a comprehensive taxonomy and future directions,” International
Journal of Educational Technology in Higher Education, vol. 22, no. 1, p. 20, 2025. https://doi.org/10.1186/s41239-025-
00517-1

M. Airaj, "Ethical artificial intelligence for teaching-learning in higher education," Education and Information Technologies,
vol. 29, no. 13, pp. 17145-17167, 2024. https://doi.org/10.1007/s10639-024-12545-x

N. Halabi, Driving innovation: Interdisciplinary perspectives and adaptive leadership for cultural change,” in Transformative
Leadership and Sustainable Innovation in Education: Interdisciplinary Perspectives, S. Baroudi and M. D. Lytras, Eds.
Bingley, UK: Emerald Publishing, 2024.

V.-A. Melo-Lépez, A. Basantes-Andrade, C.-B. Gudifio-Mejia, and E. Hernandez-Martinez, "The Impact of Artificial
Intelligence on Inclusive Education: A Systematic Review," Education Sciences, vol. 15, no. 5, p. 539, 2025.
https://doi.org/10.3390/educscil5050539

S. N. Ezeaku, "Instructional leadership in the era of Al: Correlates to open school climate in secondary schools in Anambra
State," UNIZIK Journal of Educational Research and Policy Studies, vol. 19, no. 1, pp. 1-13, 2025.

Ministry of Education of the People’s Republic of China, Comprehensively promote intelligence and promote artificial
intelligence to help education reform. China: Ministry of Education of the People’s Republic of China, 2025.

D. Feng and S. Liu, "School leadership transformation for the deep integration of artificial intelligence and education," China
Journal of Education, vol. 10, pp. 21-26, 2020.

Q. Jian-Yun, S. Si-Cong, G. Yi, C. Ning, and Z. Ke-Yun, "Construction and explanation of a digital leadership model for
principals in primary and secondary schools,” Modern Educational Technology, vol. 35, no. 2, pp. 74-84, 2025.
https://doi.org/10.3969/j.issn.1009-8097.2025.02.008

L. Zhang and T. Zhang, "Research on strategies for enhancing principals’ information technology leadership in primary and
secondary schools in the intelligent era,” China Educational Informatization, vol. 6, pp. 81-88, 2022.
https://doi.org/10.3969/j.issn.1673-8454.2022.06.013

H.-L. Pan, Y.-C. Lin, and C.-H. Chung, "Teacher collaboration, school innovativeness and innovative teaching in Taiwan:
Evidence from TALIS," International Journal of Educational Research, vol. 127, p. 102383, 2024.
https://doi.org/10.1016/j.ijer.2024.102383

E. M. Skaalvik and S. Skaalvik, "Motivated for teaching? Associations with school goal structure, teacher self-efficacy, job
satisfaction and emotional exhaustion,” Teaching and Teacher Education, vol. 67, pp. 152-160, 2017.
https://doi.org/10.1016/j.tate.2017.06.006

H. Buyukgoze, O. Caliskan, and S. Giimiis, "Linking distributed leadership with collective teacher innovativeness: The
mediating roles of job satisfaction and professional collaboration,”" Educational Management Administration & Leadership,
vol. 52, no. 6, pp. 1388-1409, 2024. https://doi.org/10.1177/17411432221130879

K. Bixler and M. Ceballos, "Principals leading Al in schools for instructional leadership: A conceptual model for principal Al
use," Leadership and Policy in Schools, vol. 24, no. 1, pp. 137-154, 2025. https://doi.org/10.1080/15700763.2024.2428297

W. F. Defi and Y. N. Utama, "Integrating instructional leadership and teaching tools of Al in a class; An analysis for the ethical
dimensions,” in Proceeding International Conference on Religion, Science and Education, 2024, vol. 3, pp. 277-283.

F. Ouyang and P. Jiao, "Artificial intelligence in education: The three paradigms,” Computers and Education: Artificial
Intelligence, vol. 2, p. 100020, 2021. https://doi.org/10.1016/j.caeai.2021.100020

Y. Tong and A. H. B. A. Hamid, "The role of principals in driving teaching reform and innovation: A transformational
leadership perspective,” International Journal of Academic Research in Business & Social Science, vol. 15, no. 4, p. 25382,
2025.

H. Granziera and H. N. Perera, "Relations among teachers’ self-efficacy beliefs, engagement, and work satisfaction: A social
cognitive view," Contemporary Educational Psychology, vol. 58, pp. 75-84, 2019.
https://doi.org/10.1016/j.cedpsych.2019.02.003

T. K. Chiu, Q. Xia, X. Zhou, C. S. Chai, and M. Cheng, "Systematic literature review on opportunities, challenges, and future
research recommendations of artificial intelligence in education," Computers and Education: Artificial Intelligence, vol. 4, p.
100118, 2023. https://doi.org/10.1016/j.caeai.2022.100118

M. Y. Mustafa et al., "A systematic review of literature reviews on artificial intelligence in education (AIED): A roadmap to a
future research agenda," Smart Learning Environments, vol. 11, no. 1, p. 59, 2024. https://doi.org/10.1186/s40561-024-00350-
5

A. B. Bakker and E. Demerouti, "The job demands-resources model: State of the art," Journal of Managerial Psychology, vol.
22, no. 3, pp. 309-328, 2007. https://doi.org/10.1108/02683940710733115

668


https://doi.org/10.11594/jk6em.02.04.01
https://doi.org/10.1177/17411432251351830
https://doi.org/10.18848/2329-1656/CGP/v31i01/123-144
https://doi.org/10.1080/13632434.2019.1596077
https://doi.org/10.58709/niujed.v10i1.1937
https://doi.org/10.1016/j.compedu.2023.104880
https://doi.org/10.1186/s41239-025-00517-1
https://doi.org/10.1186/s41239-025-00517-1
https://doi.org/10.1007/s10639-024-12545-x
https://doi.org/10.3390/educsci15050539
https://doi.org/10.3969/j.issn.1009-8097.2025.02.008
https://doi.org/10.3969/j.issn.1673-8454.2022.06.013
https://doi.org/10.1016/j.ijer.2024.102383
https://doi.org/10.1016/j.tate.2017.06.006
https://doi.org/10.1177/17411432221130879
https://doi.org/10.1080/15700763.2024.2428297
https://doi.org/10.1016/j.caeai.2021.100020
https://doi.org/10.1016/j.cedpsych.2019.02.003
https://doi.org/10.1016/j.caeai.2022.100118
https://doi.org/10.1186/s40561-024-00350-5
https://doi.org/10.1186/s40561-024-00350-5
https://doi.org/10.1108/02683940710733115

[38]

[39]
[40]
[41]
[42]
[43]
[44]
[45]

[46]

[47]

(48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]
[56]

[57]

[58]

[59]

International Journal of Innovative Research and Scientific Studies, 8(6) 2025, pages: 660-669

A. B. Bakker, E. Demerouti, and A. I. Sanz-Vergel, "Burnout and work engagement: The JD-R approach,” Annual Review of
Organizational ~ Psychology and Organizational Behavior, wvol. 1, no. 2014, pp. 389-411, 2014.
https://doi.org/10.1146/annurev-orgpsych-031413-091235

Y. Cai and R. Tang, "School support for teacher innovation: The role of basic psychological need satisfaction," Thinking Skills
and Creativity, vol. 45, p. 101096, 2022. https://doi.org/10.1016/j.tsc.2022.101096

J. J. Hakanen, A. B. Bakker, and W. B. Schaufeli, "Burnout and work engagement among teachers," Journal of school
psychology, vol. 43, no. 6, pp. 495-513, 2006. https://doi.org/10.1016/j.jsp.2005.11.001

J. W. Creswell and J. D. Creswell, Research design: Qualitative, quantitative, and mixed methods approaches, 4th ed.
Newbury Park, CA: Sage, 2017.

J. F. Hair, J. J. Risher, M. Sarstedt, and C. M. Ringle, "When to use and how to report the results of PLS-SEM," European
Business Review, vol. 31, no. 1, pp. 2-24, 2019. https://doi.org/10.1108/EBR-11-2018-0203

W. Cui, "A study on the teaching innovation ability of primary school teachers in the context of educational digital
transformation," Master’s Thesis, Shanghai Normal University, 2024.

J. Jia, "The impact of secondary school principals’ transformational leadership on teachers’ job satisfaction," Master’s Thesis,
East China Normal University, 2020.

C. Fornell and D. F. Larcker, "Evaluating structural equation models with unobservable variables and measurement error,"
Journal of Marketing Research, vol. 18, no. 1, pp. 39-50, 1981. https://doi.org/10.1177/002224378101800104

J. Henseler, C. M. Ringle, and M. Sarstedt, "A new criterion for assessing discriminant validity in variance-based structural
equation modeling,” Journal of the Academy of Marketing Science, vol. 43, no. 1, pp. 115-135, 2015.
https://doi.org/10.1007/s11747-014-0403-8

G. Wei, B. S. Allias, and A. H. B. A. Hamid, "Digital Leadership Impact on Teacher Innovation in Higher Vocational Colleges:
The Intermediary Role of the Organizational Innovation Climate,” International Journal of Learning, Teaching and
Educational Research, vol. 24, no. 5, pp. 1-19, 2025. https://doi.org/10.26803/ijlter.24.5.28

H. Granziera, R. Collie, and A. Martin, Understanding teacher wellbeing through job demands-resources theory,” in
Cultivating Teacher Resilience, C. F. Mansfield, Ed. Singapore: Springer, 2021.

R. Hashem, N. Ali, F. El Zein, P. Fidalgo, and O. A. Khurma, "Al to the rescue: Exploring the potential of ChatGPT as a
teacher ally for workload relief and burnout prevention,”" Research & Practice in Technology Enhanced Learning, vol. 19, p.
023, 2024. https://doi.org/10.58459/rptel.2024.19023

C. Reintjes, T. Kaiser, I. Winter, and G. Bellenberg, "Buffer or boost? The role of job resources in predicting teacher work
engagement and emotional exhaustion in different school types,” Education Sciences, vol. 15, no. 6, p. 708, 2025.
https://doi.org/10.3390/educsci15060708

S. A. Khairullah, S. Harris, H. J. Hadi, R. A. Sandhu, N. Ahmad, and M. A. Alshara, "Implementing artificial intelligence in
academic and administrative processes through responsible strategic leadership in the higher education institutions," Frontiers
in Education, vol. 10, p. 1548104, 2025. https://doi.org/10.3389/feduc.2025.1548104

M. Fullan, C. Azorin, A. Harris, and M. Jones, "Atrtificial intelligence and school leadership: Challenges, opportunities and
implications,” School Leadership & Management, vol. 44, no. 4, pp. 339-346, 2024,
https://doi.org/10.1080/13632434.2023.2246856

I. Berkovich and T. Hassan, "Principals’ digital instructional leadership during the pandemic: Impact on teachers’ intrinsic
motivation and students’ learning," Educational Management Administration & Leadership, vol. 52, no. 4, pp. 934-954, 2024.
https://doi.org/10.1177/17411432221113411

H. Vigren, J. Alisaari, L. M. Heikkola, E. O. Acquah, and N. L. Commins, "Teaching immigrant students: Finnish teachers'
understandings  and  attitudes,” Teaching and  Teacher  Education, wvol. 114, p. 103689, 2022.
https://doi.org/10.1016/j.tate.2022.103689

V. Singh and S. Ram, "Impact of artificial intelligence on teacher education,” Shodh Sari-An International Multidisciplinary
Journal, vol. 3, no. 01, pp. 243-266, 2024. https://doi.org/10.59231/SARI7669

F. Qin, K. Li, and J. Yan, "Understanding user trust in artificial intelligence-based educational systems: Evidence from China,"
British Journal of Educational Technology, vol. 51, no. 5, pp. 1693-1710, 2020. https://doi.org/10.1111/bjet.12994

J. Han, H. Yin, J. Wang, and Y. Bai, "Challenge job demands and job resources to university teacher well-being: The
mediation of teacher efficacy,” Studies in Higher Education, vol. 45, no. 8, pp. 1771-1785, 2020.
https://doi.org/10.1080/03075079.2019.1594180

O. Uzumcu and H. Acilmis, "Do innovative teachers use Al-powered tools more interactively? A study in the context of
diffusion of innovation theory,” Technology, Knowledge and Learning, vol. 29, no. 2, pp. 1109-1128, 2024.
https://doi.org/10.1007/s10758-023-09687-1

C. Cao, L. Shang, and Q. Meng, "Applying the job demands-resources model to exploring predictors of innovative teaching
among  university  teachers,”  Teaching and  Teacher  Education, wvol. 89, p. 103009, 2020.
https://doi.org/10.1016/j.tate.2019.103009

669


https://doi.org/10.1146/annurev-orgpsych-031413-091235
https://doi.org/10.1016/j.tsc.2022.101096
https://doi.org/10.1016/j.jsp.2005.11.001
https://doi.org/10.1108/EBR-11-2018-0203
https://doi.org/10.1177/002224378101800104
https://doi.org/10.1007/s11747-014-0403-8
https://doi.org/10.26803/ijlter.24.5.28
https://doi.org/10.58459/rptel.2024.19023
https://doi.org/10.3390/educsci15060708
https://doi.org/10.3389/feduc.2025.1548104
https://doi.org/10.1080/13632434.2023.2246856
https://doi.org/10.1177/17411432221113411
https://doi.org/10.1016/j.tate.2022.103689
https://doi.org/10.59231/SARI7669
https://doi.org/10.1111/bjet.12994
https://doi.org/10.1080/03075079.2019.1594180
https://doi.org/10.1007/s10758-023-09687-1
https://doi.org/10.1016/j.tate.2019.103009

