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Objective: This study investigates the impact of transformational leadership on 
teacher’s performance in integrating technology into teaching (techno-pedagogy), with 
motivation as a mediating role. The objective of this study is examining the direct 
influence of transformational leadership on teacher performance, the role of motivation 
as a mediator, and the relationship between teacher performance and technology 
integration. Method: A quantitative approach was used in this research. The 
population were 137 teachers from several schools in East Java, with 104 randomly 
selected as samples. The SmartPLS 4 program was used for analysis, which included 
validity and reliability testing as well as the relationship between variables.  Results:  
The findings show that transformational leadership significantly enhances teacher 
motivation, which improves their performance in integrating technology. However, 
transformational leadership does not directly influence teacher performance. Instead, 
motivation serves as a full mediator, connecting leadership and teacher effectiveness. 
Novelty: This study emphasizes the crucial role of motivation in enhancing techno-
pedagogical practices and provides insights into the necessity of transformational 
leadership that prioritize teacher support, motivation, and providing resources in order 
to improve educational outcomes. 
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INTRODUCTION 

Over past decades, digital technologies have increasingly been integrated into 

classroom [1]. The use of information technology in learning process can contribute to 

achieve effective and efficient education, this highlight the significant role of technology 

in enhancing the quality of education [2]. However, this requires educators to carry out 

their duties with high competence [3]. It can also expand responsibilities and become a 

challenge for a teacher because they need to master new technologies to remain effective 

in delivering lessons in the classroom, thereby improving the quality of education [4], [5].  

Teacher plays a central role in shaping education and the arts within the learning 

frameworks [6]. Teachers are expected to have adequate skills in using digital devices to 

support innovative learning that in line with the current developments. Teachers need to 

develop an innovative learning environment that allows students to engage with 

technology and design creative methods to incorporate technology into classroom 

activities [7]. Moreover, teachers play a crucial role in helping students develop the skills 

necessary to become competent individuals in the digital world [1]. In order to integrate 

technology into the teaching process, teachers must master technology itself, as well as 

possess the knowledge and skills in designing digital-based learning. This understanding 

will facilitate their ability to design effective learning experiences [8], [9]. 
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Teachers must develop proficiency in TPACK, which emphasize interconnected 

and interactive relationship between technology, pedagogy, and learning content [10]. 

Techno pedagogical competency refers to teacher’s ability and proficiency in utilizing 

relevant technology appropriately and effectively within their teaching practices [11]. 

The TPACK framework highlights the importance of building teacher competence 

through the integration of pedagogical knowledge, technology, and content, creating a 

new paradigm for teaching or delivering learning materials by utilizing technology [12]. 

Thus, the TPACK framework is highly beneficial for teachers in applying digital 

technology pedagogically to support learning [1]. In addition, teacher competence is very 

important to optimize the learning process in schools and ensure that students 

understand the material being taught [13]. By having good pedagogical competence, 

teachers can design and implement more engaging and effective learning. As teachers, 

they are expected not only to develop strong skills in planning content delivery, but also 

to effectively utilize technology in their classroom, while maintaining a positive attitude 

toward teaching [14]. 

The integration teachers’ pedagogical competence and effective use of technology 

in the classroom is often influenced by external factors, with the principal’s leadership 

serving as a key element in creating supportive environment that encourage and 

empower teacher to perform well. The principal's leadership is one of the factors that 

influence teacher performance [15]. The leadership of a school principal, especially 

transformational leadership, is not only focused on carrying out daily tasks and 

responsibilities but also strives to understand the broader impact of every action [16]. 

Transformational leadership is crucial as it addresses various challenges and fosters 

positive changes, contributing to the attainment of higher educational objectives [17].  

Moreover, transformational leadership plays a pivotal role in advancing education 

4.0 in higher education, going beyond simply adopting technology to fundamentally 

reshape education strategies, teaching methods, and outcomes to align with the demands 

of the 21th century workforce [18].   A principal with a transformational leadership style 

consistently motivates, inspires, and guides teachers not only to achieve individual 

targets but also to realize a greater collective goal, such as improving the quality of 

education and teaching in the school. Through transformational leadership, teachers are 

encouraged to do their best and support each other in professional development. The 

support provided by transformational leader to teachers can enhance the teachers' 

competencies, enabling them to collaborate well, be more effective, and improve overall 

performance [19].   

The improvement of teachers' competencies also requires support and 

encouragement from various parties, including the motivation provided by the school 

principal [20]. This implies that the development of teachers' teaching abilities does not 

solely depend on their personal efforts but also on external support from the work 

environment, especially from the school principal.  Since motivation is the main factor 

that influences human behavior, teachers with high motivation will be driven to work 
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more effectively and efficiently, allowing the planned objectives to be achieved optimally 

[21]. How a principal lead and makes decisions will directly impact the enthusiasm and 

dedication of teachers in carrying out their duties. A teacher's motivation is also 

influenced by the principal's leadership style [22]. When teachers receive support and 

motivation, they tend to feel confident in applying technology in teaching. Motivation 

can also help improve teachers' skills in utilizing digital tools, enabling them to create 

more interactive and engaging learning experiences for students.  

Several studies have been conducted to explore the effect of leadership style on 

teacher performance.   The aim of this study is to determine whether principal leadership 

affect teacher performance [21]. It also examines the impact of work motivation on 

teacher performance and explores the combined influence of principal leadership and 

work motivation on teacher performance. This study found that primary leadership and 

work motivation significantly impact teacher performance. Effective leadership and 

strong work motivation directly contribute to improve teacher performance. Conducted 

the study aimed at analyzing the influence of school principal leadership, teacher 

competence, and organizational commitment on teacher performance [15]. The results of 

the study indicate that school principal leadership, teacher competence, and 

organizational commitment have a positive and significant impact on the improvement 

of teacher performance. This study aims to explore the impact of transformational 

leadership on teacher performance, with teacher satisfaction as a mediator. The research 

conclude that transformational leadership positively influences both teacher 

performance and satisfaction[23]. The study aimed to assess the impact of 

transformational leadership on enhancing teacher motivation at SMP Muhammadiyah 7 

in Medan. The results indicated that the principal’s transformational leadership 

significantly improved teacher motivation and created positive work environment [16]. 

The research conducted to examine how leadership style and motivation impact 

employee performance [24]. The findings reveal that effective leadership styles, such as 

transformational leadership foster a supportive work environment where employees feel 

appreciated and motivated to give their best effort, the study explores the impact of 

school principal transformational leadership on the performance of Islamic education 

teachers [25]. The findings indicate that transformational leadership positively influences 

teacher’s performance by inspiring, motivating, and empowering them to achieve the 

objectives of Islamic education.  

Previous studies have been conducted with both similarities and differences in 

related variables. However, this research aims to analyze the influence of the principal's 

transformational leadership style on teachers' performance in integrating technology 

(techno pedagogy) as mediated by motivation. This research helps to understand how 

the transformational leadership influences the improvement of teachers' competencies, 

especially in techno pedagogical aspect. This is important for the professional 

development of teachers to remain relevant the ongoing changes in the field of education. 

This research is expected to significantly contribute to improve the quality of education 
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by strengthening the role of leadership in supporting the integration of technology in 

learning process. The transformational leadership style is highly relevant to the current 

educational context, as it can inspire and motivate teachers to adapt to changes, including 

the use of technology in teaching.  

Literature Review and Hypothesis Development 

Transformational leadership and motivation 

Leadership is the act of guiding and influencing the task and activities of group 

members related to their wok [26]. Leadership is a dynamic force that inspires, motivates, 

and guides an organization toward achieving its objectives [27]. In this context, 

transformational leadership has crucial roles,  as transformational leaders often inspire 

and motivate their followers to assume greater responsibility and independence, which 

in turn boost employees’ sense of achievement and job satisfaction [28]. Transformational 

leadership inspire followers to work together towards a common goal, fostering unity 

and purpose, by actively engaging with team members, helping them complete task, 

creating a  positive work environment, motivating them to prioritize shared goal over 

personal interest, and promoting the development of their potential while achieving 

organizational objectives [24], [29], [30].  Transformational leaders play a crucial role in 

building a culture of continuous improvement, consistently involving the entire team in 

achieving common goals, which not only drives collective success but also the personal 

development of each member [31].  

 However, the study conducted by [32] shows that there is a positive dan significant 

correlation between leadership style and teacher work motivation, indicating that the 

principal’s leadership style is positively and significantly linked to teacher motivation. 

Another study related to the relationship between leadership style dan motivation 

conducted by [33] the result showed that there is a positive and significant relationship 

between transformational leadership and employee motivation. Leadership style and 

motivation are essential for improving employee performance [34]. 

This study examines the impact of transformational leadership on teachers’ 

motivation and performance in integrating technology in teaching. Motivation is 

considered as a mediating variable. Transformational leadership directly influences 

teachers’ motivation, which in turn affects their performance in using technology in the 

classroom. Thus, a hypothesis can be formulated as follows: 

H1 transformational leadership has a positive effect on teachers’ motivation  

Motivation and Teacher’s Performance in Integrating Technology 

Most of studies on education management that examine teacher performance 

consider work motivation as one of the key factor [35]. As a result, it is plausible to 

suggest that motivation is a primary factor influencing various variables that may impact 

teacher performance. Motivation is a theoretical concept that encompasses drives, 

motives, and individual behavior, and explains how individuals react to their needs and 

take various steps to achieve their goals [36].  Motivation is a crucial factor in influencing 

teacher performance, performance refers to the outcomes of an individual’s work 
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including task completion target achievement, and the influence on their organization or 

work environment [37]. Performance is the objective, while motivation is the mean to 

reach that intended objective [38]. Thus, teacher performance refers to the teacher’s 

ability to combine their experience, teaching methods, instructional materials, knowledge 

and skills in presenting subject matter to student, both inside and outside the classroom 

[39].  While teacher’s performance in this study refers to teacher’s performance in 

integrating technology in teaching and learning (techno-pedagogy).   

Teacher motivation is heavily influenced by effective management, especially at the 

school level [39]. When the system and structure designed to manage and support 

teachers are ineffective, teachers may lose their sense of professional responsibility and 

commitment. In education context, studies on motivation are frequently linked to 

enhancing performance at both individual and institutional level [40]. Work motivation 

significantly influences employee performance [41]. When an employee in a company 

has strong work motivation, it positively impacts their loyalty and productivity, 

ultimately leading to improved performance. Based on the discussion, the hypotheses for 

this study is formulated as follow: 

H2 Motivation has significant effect on the teacher performance in integrating 

technology. 

Transformational Leadership and Teacher’s Performance in Integrating Technology  

Leadership plays a crucial role in enhancing both individual performance and the 

overall growth of an organization [42]. The principal, as the educational leader at school 

must possess the abilities and skills that can be applied in daily school life [21]. In this 

study, leadership style defined in terms of transformational leadership. Transformational 

leaders can inspire individual to collaborate and prioritize collective goals over personal 

interest by utilizing qualities such charisma, intellectual stimulation, inspirational 

motivation, and personalized attention [42]. Transformational leadership also plays a 

crucial role in helping organizations adapt to technological changes [31]. Through 

effective communication, promoting a learning culture, and empowering employees, 

transformational leaders can drive the successful integration and use of technology 

within the organization.    

While TPACK refers to the ability to use technology in teaching and learning [43]. 

It is the skill teacher employ to effectively blend technology with pedagogy in the 

classroom.  Techno pedagogical competency is highly essential for instructor as it 

facilitates effective teaching and learning [44], [45]. Teacher who have developed 

expertise in technological pedagogy can effectively apply that knowledge in the 

classroom [46].  The use technology in teaching and learning enhance efficient, learner-

focused, interdisciplinary, and self-paced real time instruction. It addresses to the needs 

of individual learners and can be applied to various learning methods.  TPACK is not just 

about understanding technology, content, and pedagogy separately, but rather about 

understanding how these three components interact each other [47]. Gaining techno 

pedagogical proficiency will make teaching and learning more enjoyable by reducing the 
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pressure on teachers and allowing students to engage more deeply in the knowledge 

acquisition process [48].  The relationship between transformational leadership and 

Teacher techno Pedagogy and Content Knowledge lies in the role of transformational 

leadership in helping organization navigate technological changes. Transformational 

leaders effectively communicate the vision for change, highlighting the advantages and 

opportunities that technology can bring to the organization. They encourage people to 

adopt new technologies by fostering a collective sense of purpose and enthusiasm [31]. 

The transformational leadership of school principal plays of crucial role in ensuring the 

implementation of quality education process, they can empower teachers to perform their 

teaching duties and motivate them to enhance their pedagogical competencies [13]. Based 

on these discussions, we hypothesize that:  

H3 Transformational Leadership has a positive effect on the teacher performance in 

integrating technology 

 

RESEARCH METHOD 

This study used quantitative approach, as it aims to analyze the influence of the 

principal's transformational leadership on teachers' performance in integrating 

technology in teaching (techno-pedagogy) with motivation as a mediating variable. The 

population on this study includes 137 teachers from several schools in East Java. Total of 

104 teachers were randomly selected as the sample. This study employs simple random 

sampling for selecting the sample [28].  

 Data was collected through questionnaires distributed to the teachers. The 

questionnaire is designed to measure three main variables: the principal’s transformation 

leadership, teacher motivation, and teacher performance in integrating technology in 

teaching. Primary data are gathered using self-administered questionnaire. Each item on 

the questionnaire is based on a 4-point Likert scale, ranging from “1” for strongly 

disagree to “4” for strongly agree, covering all variables.  

The collected data is processed using SmartPLS 4 Software which involve two 

stages of analysis: first, assessing the validity and reliability of the data through outer 

model analysis. This analysis involved evaluating four keys indicators: convergent 

validity, discriminant validity, composite reliability, and Cronbach’s alpha. Second, we 

carried out an inner model analysis to examine the relationship between latent variable 

as guided by the theoretical framework. 

 

 
Figure 1. Research models and hypothesis. 

 

1. Transformational leadership has direct effect on teachers’ motivation. 
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2. Motivation has direct effect on the teacher performance in integrating technology. 

3. Transformational leadership has direct effect on teachers’ performance in 

integrating technology. 

4. Transformational leadership affects teachers’ performance in integrating 

technology indirectly mediated by motivation. 

 

RESULTS AND DISCUSSION 

Results 

The validity and reliability of the construct 

Construct validity is a way to assess whether the construct value for each latent 

variable is valid. The result of statistical data processing for the outer model are presented 

as follows: 

 

 
Figure 2. Outer model. 

 

The construct or statement item in X1.1 has a value below 0.5, rendering it invalid 

and subsequently removed. 

 

Table 1. Validity and reliability construct. 

 Cronbach's 

alpha 

Composite 

reliability 

(rho_a) 

Composite 

reliability 

(rho_c) 

Average variance 

extracted (AVE) 

Transformational 

Leadership  
0.834 0.841 0.889 0.667 

Motivation 0.932 0.934 0.943 0.623 

Teacher 

performance  
0.955 0.956 0.960 0.651 

 

Based on the validity testing result for each variable, it can be described that the 

instrument for measuring transformational leadership provides positive results, with a 

Cronbach's Alpha value of 0.834 indicating adequate internal consistency. The composite 
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reliability scores (0.841 and 0.889), which are above 0.7, indicate that the instrument items 

consistently reflect the measured concept. Additionally, the convergent validity is good, 

with an AVE of 0.667, indicating that the measured construct accounts for the majority of 

the variance. Overall, the instrument is reliable and appropriate for use in research.  

The analysis results for the motivation variable indicate high reliability and validity. 

Cronbach's Alpha of 0.932 and composite reliability (0.934 and 0.943) indicate a good 

level of internal consistency. Although the AVE value of 0.623 is lower than for 

transformational leadership, it still fulfills the minimum requirement of 0.5, indicating 

sufficient convergent validity. This instrument can be relied on to accurately measure 

motivation. 

The instrument for measuring teacher performance shows good findings, with a 

Cronbach's Alpha value of 0.955 indicating very high internal consistency. The composite 

reliability scores (0.956 and 0.960) are also quite good, indicating that this instrument is 

both reliable and consistent. An AVE of 0.651 indicates that the measured construct 

accounts for the majority of the variance, indicating convergent validity. Overall, this 

instrument is appropriate for further analysis.  

Overall, the analysis results show that the instruments for the three variables 

(transformational leadership, motivation, and teacher performance) are very reliable and 

valid. Cronbach's Alpha, composite reliability, and AVE values all exceeded the 

minimum limits, indicating that this instrument can accurately and consistently measure 

each construct. 

 

 
Figure 3. Inner model. 
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Table 2. Path coefficient. 

 Original 

sample 

(O) 

Sample 

mean (M) 

Standard 

deviation 

(STDEV) 

T statistics 

(|O/STDEV|) 
P values 

Transformational 

Leadership ->  

Motivation  

0.822 0.824 0.037 22.288 0.000 

Transformational 

Leadership -> 

Teacher 

Performance  

-0.002 -0.006 0.086 0.025 0.980 

Motivation -> 

Teacher 

Performance  

0.910 0.915 0.075 12.171 0.000 

 

The figure 3 and table 2 show that the original sample of transformational 

leadership on motivation is 0.822. The path coefficient (0.822) shows a significant positive 

relationship between transformational leadership and teacher motivation. The T-

statistics value of 22.288 (higher than the critical value of 1.96) and p-value of 0.000 (less 

than 0.05) indicate that this effect is statistically significant. This finding indicates that 

transformational leadership significantly increases teacher motivation. 

While the original sample of transformational leadership on teacher performance -

0.002. The path coefficient (-0.002) indicates a minimal and negative association between 

transformational leadership and teacher performance. The T-statistics value of 0.025 (far 

below the critical value of 1.96) and the p-value of 0.980 (much greater than 0.05) show 

that this effect is not statistically significant. Transformational leadership does not have 

a direct effect on teaching performance. 

Then the original sample of motivation on teacher performance 0.910. The path 

coefficient (0.910) shows a substantial positive relationship between motivation and 

teacher performance. The T-statistics value of 12.171 (far above the critical value of 1.96) 

and the p-value of 0.000 (less than 0.05) indicate that this effect is statistically significant. 

This finding implies that motivation is critical for increasing teacher performance. 

H1:  Transformational leadership has a positive effect on teachers’ motivation  

The research reveals a path coefficient of 0.822, revealing a significant positive 

association between leadership style and teacher motivation. The T-statistics value of 

22.288, which is significantly higher than the critical value of 1.96, and a p-value of 0.000 

indicate that this association is statistically significant. These findings show that an 

effective transformational leadership style has a direct impact on teacher motivation, it 

implies that H1 is accepted.  

H2 Motivation has significant effect on the teacher performance in integrating 

technology 
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The research showed a path coefficient of 0.910, revealing a significant beneficial 

relationship between motivation and teacher performance. With a T-statistics value of 

12.171, significantly beyond the critical value of 1.96, and a p-value of 0.000, the 

relationship is statistically significant. These findings highlight the crucial role of 

motivation as a component that directly impacts teacher performance, it means that H2 

is accepted.  

H3 Transformational Leadership has a positive effect on the teacher performance in 

integrating technology 

The research revealed a path coefficient of -0.002, revealing a very weak and 

negative association between leadership style and teacher performance in integrating 

technology. The T-statistics value of 0.025 is significantly lower than the critical value of 

1.96, and the p-value of 0.980 is much higher than the significance level of 0.05. These 

findings indicate that leadership style has no significant direct impact on teacher 

performance in the context of technology integration. In other words, leadership style 

does not have a significant impact on how well teachers incorporate technology into their 

teaching techniques. 

H4 Transformational leadership affects teachers’ performance in integrating 

technology indirectly mediated by motivation  

The direct effect of transformational leadership on teacher performance is 

insignificant, while its indirect impact through motivation is significant, indicating that 

transformational leadership influences teacher performance indirectly by initially raising 

teacher motivation. Thus, H4 indirect effect of transformational leadership on teachers’ 

performance in integrating technology can be accepted. 

R-Square Value 

 

Table 3. R-Square value. 
 R-square R-square adjusted 

Y. Motivation  0.675 0.672 

Z. Teacher Performance 0.824 0.821 

 

From the table 3, the R-Square value of the path can be seen that 67.5% of the change 

in teacher motivation can be explained by the independent variables in the research 

model, such as leadership style and other factors. This means that these factors have a 

significant influence on teacher motivation. The value of 67.5% indicates that the 

relationship between the independent variables (such as transformational leadership) 

and teacher motivation is quite strong, as most of the variation in teacher motivation can 

be explained by the factors analyzed in this model. However, there is still 32.5% variation 

that is influenced by other factors not included in this model. 

The R-square value of 0.824 indicates that 82.4% of the variation in teacher 

performance can be explained by the independent variables in the research model. This 

means that most of the factors affecting teacher performance can be understood through 
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the variables analyzed in the model. With a high R-square value of 82.4%, the relationship 

between the independent variables (such as leadership style, motivation, and other 

factors) and teacher performance can be said to be very strong. This indicates that the 

model provides a very good explanation of the factors that influence teacher 

performance. 

 

Discussion 

This study aimed to explore the effect of transformational leadership on teacher 

performance in integrating technology in teaching with motivation as mediating factor. 

The result shows that transformational leadership has a highly significant and positive 

impact on teacher motivation. This means that any increase in transformational 

leadership will significantly increase teacher motivation. Leadership style, behavior, or 

action become more aligned to what motivates teachers, their motivation improves in a 

real and measurable way. Motivated teachers are more likely to be effective and 

productive in their professional positions, hence motivation is an important driver of 

teacher success. The result of this study in accordance with the finding of research 

conducted by previous researchers that teacher’s work motivation heavily relies on the 

quality of the principal’s leadership, with a leader’s  success in motivating teachers 

depending on their ability to understand and effectively utilize the factors the drive work 

motivation [22]. Who found that there is positive and significant correlation between the 

principal’s leadership style and teacher work motivation, highlighting the key role of 

principal in enhancing motivation and the necessity of effective leadership strategies [32]. 

The principal must foster a positive school climate, motivate and guide teachers empower 

them through collaboration and involvement in decision making, and professional 

development [26]. However, the result of this study contradict with [49], who found that 

school principal leadership does not significantly impact teacher’s motivation  

The research also showed that there is a significant beneficial relationship between 

motivation and teacher performance in integrating technology in teaching. This finding 

highlights the crucial role of motivation as a component that directly impacts teacher 

performance. It implies that when teachers are motivated, their efficacy, productivity, 

and overall performance in carrying out their professional tasks improve significantly. 

Motivation acts as a driving factor, encouraging teachers to put in more effort and achieve 

better results in their teaching practices. The result of this study is in line with [50] who 

found that there is a positive and significant influence of work motivation on teacher 

performance. The principal must employ a personalized approach to inspire and 

motivate teacher, focusing in direct interaction and addressing each teacher’s needs [16].  

 

The research indicate that transformational leadership has no significant direct 

impact on teacher performance in the context of technology integration. In other words, 

transformational leadership does not have a significant impact on how well teachers 

incorporate technology into their teaching techniques. This means that simply adopting 
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a specific transformational leadership will not directly affect how successfully teachers 

employ technology in their teaching methods. Other elements that may have a greater 

impact on performance in this area include training, resources, motivation, and 

mediating variables such as work satisfaction or teacher self-efficacy. The result of this 

study is contrary to previous researcher, who found that the transformational leadership 

of principal has significant impact on the performance [15], [25], [49], [50], [51], [52].  

Lastly, the research showed that transformational leadership has no direct effect on 

teacher performance in integrating technology, but it has a positive impact on motivation, 

which leads to improved teacher performance. As a result, leadership style has a 

significant indirect impact on teacher performance through motivation. Because the 

direct association between transformational leadership and teacher performance is not 

significant (P-value: 0.980), but the indirect relationship through motivation is significant, 

motivation serves as a full mediator. Furthermore, motivation is the most important 

component in bridging the gap between leadership style and teacher performance.  

  

CONCLUSION 

Fundamental Finding : The study on how transformational leadership plays an 

essential role in increasing teacher motivation, which in turn enhances teacher 

performance, particularly in technology integration. Although transformational 

leadership does not have a direct impact on teacher performance in technology 

integration, its effect is mediated through motivation. Implication :  The principal should 

use transformational leadership styles to motivate and assist teachers, as well as combine 

this strategy with professional development and resources to improve technology 

integration. This strategy integrates leadership activities with teachers' motivational 

drivers, resulting in higher performance. Limitation :  the findings may not be generally 

applicable across educational environments. Furthermore, the study did not consider 

other factors, such as resource availability or teacher self-efficacy, which could influence 

performance. Future Research :  Next researcher might look into other mediators such as 

work satisfaction or teacher self-efficacy, conduct longitudinal studies to examine the 

long-term effects of transformational leadership, and compare it to other leadership 

styles. 
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