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Purpose: This study aims to analyze the influence of character-based digital
transformational leadership on the quality of deep learning and classroom
management in elementary schools. Methods: This quantitative study used a
survey method with a correlational design. Respondents consisted of 169
elementary school teachers in Juwana Subdistrict, Pati Regency, selected
through proportional stratified random sampling. Data were collected using a
Likert-scale questionnaire and analyzed using Partial Least Squares Structural
Equation Modeling (SEM-PLS). The measurement model results showed that
all constructs met convergent validity (AVE > 0.5) and composite reliability
(Cronbach's Alpha and Composite Reliability > 0.7) after several indicators
with low loading factors were removed from the model. Findings: The

structural model results indicated that character-based digital transformational
leadership had a positive and significant effect on the quality of deep learning
(path coefficient = 0.761; t = 6.550; p < 0.001) and on classroom management
(path coefficient = 0.738; t = 5.373; p < 0.001), explaining 57.8% and 54.5%
of their respective variances. Research Implications: These findings confirm
that character-based digital leadership plays a crucial role in creating an
ecosystem for deep learning and conducive classroom management in
elementary schools, and provide a basis for recommending that principals
integrate digital competence with character strengthening simultaneously.
Originality: The novelty of this research lies in the combination of three main
concepts digital leadership, character building, and deep learning applied
specifically to elementary school classroom management.
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INTRODUCTION

The development of digital technology in the 21st century has brought significant changes to the world of education,
including at the elementary school level, which is the foundation for character development and children's learning
competencies. According to Ahmed et al. (2023), Digital transformation requires schools to not only provide
technological resources but also to provide leadership capable of directing, guiding, and inspiring the entire school
community to adapt and innovate. According to Al Fauziyah et al. (2026), Digital transformational leadership is a
relevant leadership model in this context because it combines the ability to utilize technology with the ability to
transform school culture in a visionary, collaborative, and innovative manner. Digital transformation in elementary
schools is also inseparable from character building, so digital leadership based on the values of integrity, responsibility,
empathy, and exemplary behavior is essential in building an ideal learning ecosystem. According to Alshamsi et al.
(2025), Field conditions indicate that the use of digital facilities in many elementary schools remains administrative
and does not yet lead to in-depth learning that fosters critical thinking, conceptual understanding, and problem-solving
skills. Teachers are often unable to facilitate meaningful learning due to limited digital competency and minimal
support from visionary leadership. Classroom management in many elementary schools also faces challenges such as
low student engagement, lack of behavioral control, and weak positive interactions between teachers and students.
Meanwhile, student use of technology is often directed towards entertainment rather than as a learning tool that
supports character development and higher-order thinking skills
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Several previous studies according to Al-Aamri et al. (2024); Bahijah et al. (2025), have addressed relevant issues,
but only partially. Digital transformational leadership can enhance a school's culture of innovation, but did not yet
integrate character aspects. Immersive learning can enhance critical thinking skills, but its success is highly dependent
on classroom conditions and leadership support. Digital classroom management can increase student engagement, but
did not examine how transformational leadership influences this practice. Integrating character education into
technology can improve discipline and responsibility, but they did not link these findings to digital leadership.
According to Alshamsi et al. (2025), Transformational leadership positively impacts learning quality, although his
focus was more on secondary school levels and did not include digital constructs and character. A review of these
studies shows that each study is still partial and does not present a comprehensive relationship between character-based
digital transformational leadership, deep learning, and classroom management.

According to Garwood et al. (2020); Kim et al. (2020), The main problem in character-based digital
transformational leadership lies in the gap between the demands of rapid technology adoption and the moral-cultural
readiness of human resources (HR) in the field. This has a direct impact on the quality of classroom management,
giving rise to challenges such as disruption of learning focus (distraction), digital literacy gaps, and the threat of ethical
value degradation. To understand further, here are the details of the main problems and their impact on classroom
management: 1) Main Leadership Problems Inequality of Capacity & Digital Literacy, Not all educators and staff have
equal technical capabilities. According to Nita et al. (2023); Prilop et al. (2021), Leaders often struggle to motivate
senior teachers or educators who experience resistance to digital system changes. Deficit of Empathy and Personal
Touch: Ideal transformational management demands a personal approach. However, in the digital ecosystem, leaders
and teachers are often caught up in the administrative burden of the system, thus losing emotional connection with
students and the team. Pressure to Always Be Connected (Always-On), Leaders struggle to set healthy time limits.
Communication without the limits of space and time often leads to digital fatigue and a decline in the quality of
decision-making. 2) Impact on the Quality of Classroom Management Digital Distraction of Students: The
uncontrolled use of gadgets, learning management systems (LMS), or social media in the classroom is actually the
main source of students' loss of focus on learning. Loss of character and social empathy: Screen-based management
systems are prone to eliminating the value of human interaction, etiquette, and character building (noble morals) which
are usually built naturally through physical contact and direct role models in the classroom. Failure of Data-Based
Monitoring (Evidence-Based), Leaders who do not yet have a data-driven character often fail to utilize evaluation
dashboards objectively, so that follow-up on behavioral problems and student learning outcomes in the classroom
becomes biased.

This gap serves as an important foundation for this research. To date, research on digital transformational
leadership at the elementary school level remains limited, even though digital transformation has become a requirement
of the 21st-century curriculum and learning culture. Research that incorporates the character dimension into digital
leadership, particularly in the context of holistic immersive learning and classroom management, is also scarce. The
lack of a conceptual model linking these three variables makes this study crucial, and it also offers the novelty of
testing the influence of character-based digital transformational leadership on two dependent variables simultaneously:
the quality of immersive learning and classroom management, in a single, integrated model. According to Garwood et
al. (2020); Kim et al. (2020), Transformational Leadership Theory, which emphasizes the influence of leaders on
change and follower motivation through four main dimensions (Four I's): idealized influence, inspirational motivation,
intellectual stimulation, and individualized consideration; and Character-Based Leadership Theory, which emphasizes
the importance of integrity and moral values in leadership effectiveness. The deep learning variable refers to the
concept of in-depth learning that emphasizes students' active involvement in understanding, analyzing, and connecting
knowledge with real-life experiences, which in this study is measured through the dimensions of cognitive and critical
thinking, active and collaborative involvement, and connection and relevance of learning. Positive Classroom
Management Theory, which includes learning environment arrangements, behavior management strategies, and
classroom interactions and climate.

Based on the description, this study aims to: (1) analyze the influence of character-based digital transformational
leadership on the quality of deep learning in elementary schools; and (2) analyze the influence of character-based
digital transformational leadership on classroom management in elementary schools. Based on these objectives, two
research hypotheses are formulated, namely H1: character-based digital transformational leadership has a positive and
significant influence on the quality of deep learning; and H2: character-based digital transformational leadership has a
positive and significant influence on classroom management in elementary schools.
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METHOD

This study used a quantitative approach with a survey method and correlational design, which aimed to determine the
level of relationship and influence between variables without manipulating the existing data (Arikunto, 2019). The
independent variable in this study was character-based digital transformational leadership (X), while the dependent
variables were deep learning quality (Y1) and classroom management (Y2).

The study respondents were 169 elementary school teachers in Juwana District, Pati Regency, spread across 10
work units (schools). The sampling technique used was proportional stratified random sampling, which determines the
number of respondents in each school proportionally to the number of teachers in that school, so that the sample
distribution remains representative of the teacher population in the district.

The data collection technique was carried out through a closed questionnaire with a five-point Likert scale
(Strongly Agree-Strongly Disagree). The research instrument consisted of three parts, each containing 12 statements,
namely the character-based digital transformational leadership instrument with dimensions of idealized influence,
inspirational motivation, intellectual stimulation, and individualized consideration; the deep learning quality
instrument with dimensions of cognitive and critical thinking, active and collaborative involvement, and learning
connection and relevance; and the classroom management instrument with dimensions of learning environment
management, behavior management strategies, and classroom interaction and climate.

Data analysis was conducted using Structural Equation Modeling based on Partial Least Squares (SEM-PLS),
which includes two stages, namely testing the measurement model (outer model) through convergent validity tests
(loading factors and Average Variance Extracted/AVE), discriminant validity (Fornell-Larcker criteria), and construct
reliability (Cronbach's Alpha and Composite Reliability); as well as testing the structural model (inner model) to test
the significance of the influence between latent variables through path coefficients, t-statistic values obtained through
bootstrapping procedures, and the coefficient of determination (R?) .
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Flgure 1. Research Model

RESULTS

Respondent Characteristics
The characteristics of 169 elementary school teacher respondents in Juwana District are presented in Table 1 below.

Table 1. Frequency Distribution of Respondents

Category Group f %
Gender Man 64 20,29
Woman 105 79,71
Teaching Years <5 years 29 5,80
5-10 years 43 26,09
11-15 years 38 18,84
> 15 years 56 49,28
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Category Group f %
Social Media Accounts Facebook, Instagram, TikTok, YouTube 55 28,99
Facebook, Instagram, TikTok, YouTube, 34 13,04
others

Facebook, Instagram, TikTok 33 11,59

Instagram 31 8,70
Other (other combination/single) 51 37,68
Work Unit (School) Langgenharjo 01 Elementary School 26 23,19
Kauman 02 Elementary School 20 14,49

Kebonsawahan 02 Elementary School 18 11,59
SDN Growong Kidul 02 17 10,14
SDN Genengmulyo 02 17 10,14

Bakaran Kulon 03 Elementary School 16 8,70

Bajomulyo Elementary School 16 8,70

Langgenharjo 02 Elementary School 14 5,80

Bakaran Wetan 01 Elementary School 13 4,35

Bakaran Wetan Elementary School 03 12 2,90

Source: Processed primary data (2026), n = 69

Based on Table 1, the majority of respondents were female (79.71%) with more than 15 years of teaching experience
(49.28%). Most respondents owned and used a combination of Facebook, Instagram, TikTok, and YouTube accounts
(28.99%), indicating a relatively high level of social media literacy among elementary school teachers in the study
area. Respondents were distributed proportionally across 10 elementary schools, with the largest number coming from
SDN Langgenharjo 01 (23.19%).

Measurement Model Test Results (Outer Model)

Data analysis using SEM-PLS began with testing the measurement model, which included tests of convergent validity,
discriminant validity, and construct reliability. The convergent validity test was conducted by examining the loading
factor values of each indicator, with a loading factor limit of 0.70.
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Figure 2. SEM Analysis Report 1

Initial estimation results indicated that several indicators, namely items with negative loadings on each variable (items
1.4, 1.8, 1.12, 1.6 on variable X; items 2.4, 2.8, 2.12, 2.7 on variable Y1; and items 3.4, 3.8, 3.12, 3.7 on variable Y2),
had loading factors below 0.70 and were therefore gradually removed from the model.
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After the elimination process, all remaining indicators (8 indicators on each variable) were declared valid with loading
factors ranging from 0.710 to 0.927, as presented in Table 2.

Table 2. Results of Convergent Validity Test (Loading Factor and AVE)

)
0.888 0841 0906 0864 0804 0225

Variables Indicator Loading Factor AVE
Character-Based Digital Transformational Leadership (X) 1.1 0,849 0,708
1.2 0,843
1.3 0,855
1.5 0,812
1.7 0,772
1.9 0,847
1.10 0,848
1.11 0,899
Mutu Deep Learning (Y1) 2.1 0,878 0,672
2.2 0,795
23 0,781
2.5 0,836
2.6 0,858
2.9 0,710
2.10 0,847
2.11 0,843
Class Management (Y2) 3.1 0,907 0,775
32 0,842
3.3 0,884
3.5 0,864
3.6 0,824
3.9 0,921
3.10 0,927
3.11 0,872

Source: Processed primary data (2026)
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The AVE values of the three constructs were above 0.50 (X = 0.708; Y1 = 0.672; Y2 = 0.775), thus meeting the
convergent validity criteria at the construct level. Furthermore, discriminant validity was tested using the Fornell-
Larcker criterion, by comparing the square root of the AVE of each construct with the correlation between constructs,
as presented in Table 3.

Table 3. Results of the Discriminant Validity Test (Fornell-Larcker)

X Y1 Y2
X 0,841
Y1 0,761 0,820
Y2 0,738 0,867 0,881

Source: Processed primary data (2026). The diagonal (conceptually bold) is the square root of AVE.

Construct reliability was assessed using Cronbach's Alpha and Composite Reliability values, with a required threshold
of 0.70. The test results in Table 4 show that all constructs had Cronbach's Alpha and Composite Reliability values
above 0.70, thus all constructs were declared reliable.

Table 4. Results of Construct Reliability Test

Variables Cronbach's Alpha Composite Reliability
Character-Based Digital Transformational Leadership (X) 0,941 0,951
Mutu Deep Learning (Y1) 0,929 0,942
Class Management (Y2) 0,957 0,965

Source: Processed primary data (2026)

Results of Structural Model Testing (Inner Model) and Hypothesis Testing
Structural model testing was conducted to examine the direct influence of character-based digital transformational
leadership (X) on the quality of deep learning (Y'1) and classroom management (Y2).
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Figure 4. Hypothesis Testing
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The significance of the influence was assessed based on the t-statistic (bootstrapping) and p-value, with the influence
being declared significant if the p-value <0.05. The results of the hypothesis testing are presented in Table 5.

Table S. Results of Direct Effect Testing

Hypothesis Track Path Coefficient t-statistic p-value Information
Hl X—-Yl 0,761 6,550 0,000 Significant
H2 X—=Y2 0,738 5,373 0,000 Significant

Source: Processed primary data (2026), bootstrapping 5,000 subsamples. R> Y1 = 0.578; R* Y2 = (.545.

The test results in Table 5 show that character-based digital transformational leadership (X) has a positive and
significant effect on the quality of deep learning (Y1), with a path coefficient of 0.761 (t = 6.550; p < 0.001), so HI is
accepted. The coefficient of determination (R?) value of 0.578 indicates that variable X is able to explain 57.8% of the
variance in the quality of deep learning, while the rest is explained by other variables outside the model. Similarly,
character-based digital transformational leadership (X) has a positive and significant effect on classroom management
(Y2), with a path coefficient of 0.738 (t = 5.373; p < 0.001), so H2 is accepted, with an R? of 0.545 or 54.5% of the
variance in classroom management explained by variable X.

DISCUSSION

A. The Influence of Character-Based Digital Transformational Leadership on the Quality of Deep Learning

The results of the study prove that character-based digital transformational leadership has a positive and significant
effect on the quality of deep learning in elementary schools (path coefficient = 0.761; p < 0.001), which means that the
stronger the digital leadership based on character values implemented by the principal, the higher the quality of deep
learning that occurs in the classroom. This finding strengthens the transformational leadership theory of Bass (1985)
which emphasizes that idealized influence, inspirational motivation, intellectual stimulation, and individualized
consideration can encourage changes in follower behavior and performance, as well as the character-based leadership
theory of Kouzes and Posner (2017) which emphasizes the importance of integrity and exemplary leadership of leaders.
According to Bahijah et al. (2025), School leaders with strong character and mastery of digital technology are able to
build collaborative learning ecosystems, motivate teachers intellectually, and encourage students' deep and meaningful
understanding of concepts. Such leaders ensure that the adoption of technology in learning is not only oriented towards
technical skills, but also maintains human values, ethics, and the development of student character, for example through
facilitating digital training, data-driven evaluation, and establishing professional learning communities for teachers.
The autonomy and resource support provided by transformational leaders enable teachers to implement project-based
and problem-based learning methods, which are characteristic of the deep learning approach. The coefficient of
determination value of 57.8% also indicates that character-based digital leadership is a strong predictor, although the
quality of deep learning is also influenced by other factors outside this research model, such as individual teacher
digital competence, school infrastructure, or parental support.

According to Hou et al. (2024); Malik et al. (2022), Character-based digital transformational leadership positively
influences deep learning. Visionary and ethical leaders empower teachers to ethically integrate technology, spark active
student engagement, critical thinking, and enable collaboration that is essential for comprehensive educational
transformation. According to Madanchian et al. (2024); Mmakau et al. (2026), The following is a breakdown of the
influence of this leadership style on improving the quality of learning: 1. Encouraging Character-Based Digital
Innovation and Exploration The presence of transformational leaders provides a strong impetus for educators to go
beyond simply mastering digital skills. By prioritizing character values such as empathy and integrity, leaders ensure
that the use of technology, artificial intelligence, and virtual spaces in schools is used ethically, safely, and student-
centered. 2. Facilitating Deep Learning Innovative leaders create an ecosystem where students are encouraged to
understand concepts comprehensively, rather than simply memorizing. The infrastructure support and collaborative
culture built by leaders facilitate the implementation of interactive methods such as project-based learning and the use
of supporting digital platforms. 3. Improving Teacher Competence and Motivation This leadership style places a strong
emphasis on intellectual stimulation and inspiring motivation. Transformational leaders facilitate the continuous
development of teachers' digital competence. As a result, teachers are highly prepared and confident in designing
engaging and relevant learning for students. 4. Challenges in Implementation: Despite its significant positive impact,
the implementation of this leadership often faces challenges in the field. Some of these include the digital competency
gap between generations of educators, school cultural barriers to innovation, and limited supporting infrastructure.
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B. The Influence of Character-Based Digital Transformational Leadership on Classroom Management

The research results also prove that character-based digital transformational leadership has a positive and significant
effect on classroom management (path coefficient = 0.738; p < 0.001), in line with the Al Fauziyah et al. (2026);
Alshamsi et al. (2025), which emphasizes the importance of organizing the learning environment, behavior
management strategies, and positive classroom interactions and climate. Leaders with character who are able to adopt
technology wisely will inspire teachers, facilitate collaboration, and encourage the creation of a more structured and
adaptive learning environment. According to Ding et al. (2025); Halim et al. (2025), Technology integration supported
by appropriate leadership allows teachers to track student attendance and activity in real time, organize teaching
materials more interactively, and evaluate learning progress more objectively based on data. Transformational leaders
also encourage teachers to adopt digital learning tools such as Learning Management Systems or interactive platforms,
making classroom management more structured and engaging, while also helping teachers identify discipline or
student achievement issues more quickly and design appropriate classroom interventions. The coefficient of
determination of 54.5% confirms the important role of character-based digital leadership in supporting classroom
management effectiveness, although other factors such as teacher teaching experience and student characteristics also
contribute to variance not explained by this model.

According to Baharuddin et al. (2025); Brock et al. (2019), Character-based digital transformational leadership
significantly impacts the quality of classroom management. It empowers teachers to ethically integrate technology,
improve administrative efficiency, and create a collaborative, adaptive, and student-centered learning environment.
Here are the details of the influence of this leadership style on classroom management: 1. Improved Teacher
Competence and Adaptation, Leaders motivate teachers to adopt digital teaching tools (such as Learning Management
Systems) that make the delivery of materials and assignments more structured. Teaching Confidence: The
encouragement of innovation from leaders reduces teacher resistance to change, so they are more confident in
managing digital-based classes. 2. Learning Efficiency and Personalization, Leaders get teachers used to using real-
time learning analytics data to evaluate and design learning approaches that suit individual students' needs. Reduced
Administrative Burden: Digitizing classroom administration cuts reporting time, giving teachers more time to focus
on student interaction and guidance. 3. Strengthening Character and Digital Ethics Moral Role Model, Leaders
integrate noble character values (such as integrity, empathy, and responsibility) into every use of technology in the
classroom. Formation of a Positive Culture: Preventing misuse of technology and building student discipline through
ethical awareness in the digital space. 4. Strong Collaboration and Communication, Participatory leadership opens
two-way communication channels between the principal, teachers, and students.

C. Implications of Research Results

Theoretically, these findings enrich the study of educational leadership by demonstrating that the character and digital
capabilities of school leaders can work together to influence two distinct but interrelated learning outcomes: the quality
of deep learning and classroom management. Practically, school principals can use these findings as a reference for
developing a transformational leadership style that utilizes technology while simultaneously instilling character values
in every school policy, for example through ongoing digital training for teachers, building professional learning
communities, and exemplifying ethical technology use. For teachers, these findings emphasize the importance of
visionary and character-driven leadership support in creating deep learning and conducive classroom management, so
that teachers need to continuously improve their digital and pedagogical competencies in a balanced manner.

CONCLUSION

Based on the results of the analysis and discussion, it can be concluded that character-based digital transformational
leadership has a positive and significant effect on the quality of deep learning in elementary schools (path coefficient
=0.761; t=6.550; p < 0.001), so HI is accepted. School leaders with strong character, ethics, and mastery of digital
technology are able to create a collaborative, adaptive, and student-centered learning ecosystem, thereby improving
the quality and depth of student understanding in learning. In addition, character-based digital transformational
leadership also has a positive and significant effect on classroom management in elementary schools (path coefficient
=0.738; t = 5.373; p < 0.001), so H2 is accepted. Character-based leadership that is adaptive to technology enables
teachers to create a participatory, disciplined, and student-centered learning environment.

This study has limitations, including the limited scope of respondents to elementary school teachers in one sub-
district (n = 69), so generalization of the results needs to be done carefully. Furthermore, the discovery of discriminant
validity that is not fully optimal between the variables of deep learning quality and classroom management, which
indicates a high conceptual relationship between the two variables in the field. Further research is recommended to
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expand the coverage area and number of respondents, add Heterotrait-Monotrait Ratio (HTMT) testing to strengthen
discriminant validity, and explore other mediating or moderating variables, such as teacher digital competence or
school climate, to obtain a more comprehensive model.
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