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ABSTRACT

Teacher's digital technology use has become an enormous challenge in the school digital Article Info
transformation program process. This study aims to analyze the emerging role of innovative Published: 2025/03/03
leadership in influencing digital technology use and to test the relationship between innovative

leadership, perceived usefulness, perceived ease of use, and digital technology use among

teachers at the Sekolah Penggerak program in Indonesia. This study explores a modified

technology acceptance model as the theoretical framework. Three hundred ninety-seven teachers

participated in this research through a simple random sampling method. The study results show

the significant role of innovative leadership in influencing teachers' digital technology use when

mediated by perceived usefulness and perceived ease of use with a p-value of 0,000. Innovative

leadership continuously has a significant direct effect on perceived usefulness, with a value of

0,000. It also shows positive effects on perceived ease of use with a value of 0,000. Moreover,

data analysis shows that innovative leadership is perceived as sufficiently high, with a scale of

4,22 out of 5 points. Furthermore, being skilful at team building is perceived as a powerful

indicator, contributing 4,25 out of 5 points. Not only team building, being visionary, skilful at

relationship building, and confident at risk-taking is also statistically proven to be sufficient, with

score results of 4,22, 4,21, and 4,21 for each indicator. Teachers' digital technology use also

reached 3.82 out of a 5-point scale, which shows high results on the digital technology use

variable index.

Keywords: Educational leadership, perceived usefulness, perceived ease of use, leveraging

digital use

INTRODUCTION

Indonesia is one of many countries that encourages massive use of digital technology in many development sectors.
Digital technology, comprehensively, has uncountable benefits for short and long-term development (Unesco, 2023).
According to Gémez (Aparicio-Gomez et al., 2024), digital technology is also a beneficial driver for accomplishing
the Sustainable Development Goals (SDGs) in various fields. In order to achieve the SDGs, it is essential to ensure
that everyone has access to high-quality education. Furthermore, numerous studies have demonstrated that digital
technology positively impacts education (Lindfors et al., 2021). Digital technology presents as a means of achieving
high-quality education. In actuality, digital technology has previously changed the worldview of the school system.
It serves not only as a source of information but also as a co-creator of information, mentor, and assessor. Undeniably,
digital technology expands opportunities for skill training and facilitates access to high-quality information in the
field of education (Haleem et al., 2022).
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Amongst the many benefits of digital technology for education, it has become one of the most prominent
challenges teachers must overcome today. The inquiry on the most proficient method to stay up with the fast
improvement of digital technology innovation and how to coordinate it into learning has become a significant issue
in training (Sato et al., 2024). Different endeavours have been made to expand the teachers' digital technology use
(Luo et al., 2021). The Indonesia ministerial impact report showed that the gap in technology use among Indonesian
teachers was still high despite the intensification of information and communication technology training, the
distribution of digital device stimuli, and the launch of various digital learning resource platforms (Oliver Wyman,
2023). It is reported that 60 per cent of Indonesian teachers had difficulties integrating digital technology into
teaching. This condition increases awareness of how, in the future, Indonesian students could compete in the global
arena (Whitman & Whitman, 2020).

In an attempt to bridge the gap, innovative leadership is found to be one of the strong catalysts that can drive
the transformation of education. It helps schools to shift from traditional to dynamic learning environments, fostering
innovative culture and creativity. Innovative leadership prepares the school ecosystem to thrive in an increasingly
complex digitalization world. Moreover, innovative leadership is bound for leaders to build strong partnerships with
teachers, staff, parents, and the community. They understand that collaboration is essential for creating a supportive
and enriching learning environment. By fostering a shared vision and empowering educators to innovate, these
leaders create schools where teaching and learning are dynamic and engaging (Raman & Thannimalai, 2019).

Alluding to these circumstances and considering previous examinations, this analyse the effect of innovative
leadership on teachers' digital technology use. This study uses the term digital technology with reference to the
utilization of the digital teaching platform called Merdeka Mengajar platform (PMM), which was launched as an
integrated platform for teaching and aimed to support teachers' pedagogical and professional tasks. PMM arose as a
computerized drive to energize and conduct change in innovation reception for educators, work with showing errands,
and give expansive admittance to free preparation (Oliver Wyman, 2023). Within the context of the technology
acceptance framework, the primary goal of this study is to investigate how innovative leadership affects the use of
the PMM digital platform. This study also tends to provide new statistical proof of how the perceived usefulness and
perceived ease of use play a moderating role in innovative leadership and teachers' digital technology use within the
school digital transformation context.

RESEARCH METHODS
The Variables
The independent variables in this research are the factors that influence teacher's digital technology use,
especially in the school-level context, as follows:
X1- Innovative leadership
X2- Perceived usefulness
X3- Perceived ease of use
This study highlighted and analyzed relationships between variables and tested hypotheses. The dependent variable
for this study is digital technology use (YY), with indicators as follows:
Y1.1 - Accessibility
Y 1.2 — Use for learning
Y1.3 — Use for curriculum understanding
Y 1.4 — Use for lesson planning
Y1.5 — Use for Evaluating
Y1.6 — Use for self-development
Y1.7 — Use for policy implementation

Research Framework
Based on the literature review, it is clear that innovative leadership offers a profound base for enhancing the
use of digital technology. Mediated by two core attributes of TAM, the hypotheses built for this research are:
H1: Innovative leadership has a significant influence on perceived usefulness
H2: Innovative leadership has a significant influence on perceived ease of use
H3: Innovative leadership has a significant indirect effect towards digital technology use through the mediation of
perceived usefulness
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H4: Innovative leadership has a significant indirect effect towards digital technology use through the mediation of
perceived ease of use.
Furthermore, in order to describe the research theoretical framework, please see Figure 1 as follows:

H1 > 5 ] Perceived \ LH3
Usefuiness o
e
oo m | =
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Direct Indirect
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Figure 1. Theoretical Framework

Methods

The research employed a gquantitative method by using surveys through questionnaires. Respondents were to
complete the questionnaires, and the data collected were analyzed to see relationships between variables and to test
hypotheses. The research locations were three regions surrounding Jakarta, commonly known as Indonesia's
particular region. The data was analyzed using the Partial Least Square-Structural Equation Model through
SmartPLS 3.0 to test the relationships between variables (Hair et al., 2022).

The research population is all teachers teaching at Sekolah Penggerak (Ministry of Education, Culture Research
and Technology's school transformation program). 21 Schools actively involved in the program were selected using
a simple random sampling method. These schools were located in three different regencies that surrounded Jakarta.
These locations were selected since, first, these locations are the target of the Indonesian Sekolah Penggerak program
batch 1 (2021-2022). Second, the schools involved in the Sekolah Penggerak Program commit to developing school
digital transformation through the program. Thirdly, Sekolah Penggerak school leaders have been strengthened with
sufficient knowledge and are involved in strengthening innovative programs at the school level. In the next stage, a
simple random sampling was conducted in each school, gaining 397 respondents. Furthermore, in determining the
unit analysis, this research referred to Slovin’s formula (Tejada et al., 2012) as follows:

n = N/(1+ Ne?)

Where:
n = number of samples
N = Large population
e = Margin error

So
n = 7000/ (1 + 7000 x 0.052)
n = 378,378

n = 379 Teachers

Based on the calculation of the Slovin formula, a minimum sample number of 379 people is needed so that this
research has met the minimum sample number with a total sample of 397 teachers as a research analysis unit. Data
collection was further analyzed using the Partial Least Square-Structural Equation Model through SmartPLS 3.0 to
test the relationships between variables (Hair et al., 2022).

Furthermore, having Sekolah Penggerak schools as a research location may lead to the application of innovative
leadership at the school level, which serves as one independent variable to be analyzed for its influence on the use of
digital technology in the school environment. Leadership practices in Sekolah Penggerak were selected because these
school leaders have gone through some socializations and have developed a common perception of innovative
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leadership practices at the school level. As for the target area, the target locations are Bogor, Bekasi, and Tangerang,
which are Jakarta’s buffer areas with strong urbanization characteristics.

This descriptive explanatory research aims to describe, evaluate and explain the relationship between research
variables through hypothesis testing. It is supported by primary and secondary data. According to Cresswell (2018),
guantitative research describes or explains a problem whose results can be generalized. This study uses statistical
analysis and survey design, with a time horizon of once in one period (cross-sectional studies), conducted based on
primary data using a questionnaire and supported by available secondary data.

This study also employed a 5-point scale to explain the results of descriptive analysis. The range used in this
research is as follows (Table 1):

Table 1. Five points scale estimating the variable

Category Range

Very High 42-5
High 3,4-4,2
Moderate 26-34
Low 18-2,6
Very Low 1-18

The questionnaires used for this study had undergone some validity and reliability tests for 30 teachers other than the
research sample. The questionnaire set was rigorously discussed for suitability, accuracy, and relevance to the
targeted sample. The test results obtained Cronbach Alpha value exceeded 0,7, which means all indicators have
passed the ideal value (Hair et al., 2022).

RESULTS AND DISCUSSION

Respondent Characteristics

The respondents' characteristics show that out of 397 participants, 72% were female and 28% were male.
Respondents were mostly at the age of < 35 years old (42.9%), ages 36-45 years old (21.6%) and 35.4 % were at the
age of >46 years old. Regarding educational background, most respondents had bachelor's degrees, making up 77.7%
of the participants. While those with a master's degree comprised up to 23% of the participants. In the teaching
experience part, we found out that 23,3% of respondents had less than five years of teaching experience, 24,5 % had
5-10 years of teaching experience, 29,4% had 11-20 years of teaching experience, and 22,7% had more than 20 years
of teaching experience.
Assessment of Measurement and Structural Model

We used structural equation modelling (SEM) to analyze and test the relationships between variables. SEM is
a group of multivariate factual investigation techniques that show complex underlying connections between estimated
factors and inert builds. Convergent, construct, and discriminant validity were the three types of evaluation used to
assess the measurement model's validity for latent constructs. The average variance extracted (AVE) was calculated
to determine convergent validity. The fitness indices of the measurement model were used to assess construct
validity(Hair et al., 2019a). Discriminant validity was criticized through the improvement of the Discriminant validity
index. Composite reliability (CR) was utilized to determine the reliability of CRIS (Abrahim et al., 2019). Multiple
studies suggested these methods (Muhamad et al., 2024), which offered more robust measures for determining
validity and reliability. Indicators and path coefficients between constructs comprise the measurement model depicted
in Figure 2.

Figure 2 shows that all indicators accurately and significantly evaluate their respective latent variables. As per

the guideline, the external stacking values should surpass 0.7 (Hair et al., 2022). Consequently, the external stacking,
from 0.815 to 0.961 with a p-value < 0.000, shows that the focalized legitimacy has been reached or marker
dependability exists. Each inert factor of this study is substantial. As a result, the study has retained all reflective
indicators.
The inner model consistency is assessed utilizing composite reliability and Cronbach's alpha values. The satisfactory
incentive for composite reliability ought to surpass 0.70 (Hair et al., 2019b). In this review, each factor's composite
unwavering quality incentive surpasses 0,70. Meanwhile, convergent validity is established when the indicators share
significant variance, indicating convergence on a particular construct. The extracted average variance (AVE) can be
used to assess this. The AVE value must exceed 0.5 (Hair et al., 2019) to demonstrate convergent validity. As can be
seen in Table 2, all AVE values of sufficient outer loadings have exceeded 0.5, indicating that convergent validity
was fulfilled.
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Table 2 Assessment of construct validity and reliability

Items Cronbach's  Rho A  Composite Average

Alpha Reliability Variance

Extracted (AVE)
Digital Technology Use 0,962 0,965 0,969 0,816
Innovative Leadership 0,958 0,964 0,969 0,888
Perceived Ease of Use 0,957 0,958 0,967 0,855
Perceived Usefulness 0,971 0,973 0,976 0,873
| FU1 | | Pu2 | | PU3 | | PU4 | | PUS PUS |
0.934 0.924

no17 0948

0.382
K

0.895
*0.961
|+ 0.956
| 0.955
L

Ki2

Ki3

Kid

Innovative
Leadership 0.373

0.933

Perceived

Usefulness

0.951

Digital

Technology

Use

PE3

Figure 2. Structural Equation Model

Next, as presented in Table 3 below, this paper presents the path coefficients, standard deviations, absolute T values,
and significance values. The significance of the coefficients was determined through bootstrapping, taking into
account a 5% level of significance and the p-values of <0.05, indicating the relationship significance between the
latent variables. Path coefficients were presented to evaluate the strength of these significant relationships. The results

can be seen as follows (Table 3):

Table 3. Analysis of Direct Effects and Indirect Effects

Items Standard T Statistics P

Deviation (|O/STDEV)) Values
(STDEV)

Direct Effects

IS:eovatlve Leadership -> Perceived Ease of 0,063 5,956 0,000

Innovative  Leadership  ->  Perceived 0,058 6,649 0,000

Usefulness

ILDJeSrecelved Ease of Use -> Digital Technology 0,062 7.637 0,000

Beszcelved Usefulness -> Digital Technology 0,067 5,332 0,000

Indirect Effects
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Innovative Leadership -> Perceived Ease of
Use -> Digital Technology Use

Innovative  Leadership  ->  Perceived
Usefulness -> Digital Technology Use

0,035 4,985 0,000

0,035 3,985 0,000

Innovative leadership has significantly influenced the perceived usefulness with a p-value of 0.000 (value must
be < 0.05). These findings supported the previous study results, highlighting innovative leadership's significant
influence on perceived usefulness by technology adopters (Horst et al., 2007). Likewise, the influence of innovative
leadership on perceived ease of use is also accepted with a p-value of 0.000 (< 0.05). It predicts the influence of
innovative leadership on the perceived ease of use. It corroborates the previous study results that show innovative
leadership's significant influence on perceived ease of use. According to previous results, perceived usefulness
significantly affects digital technology use. It is indicated by the value 0.000 < 0.05. Furthermore, perceived ease of
use is also proven to significantly affect digital technology use with a value of 0.000, or < 0.05. It reinforces
Moorhouse's statement about the importance of technology usefulness and ease of use in using the latest learning
technology by teachers (Moorhouse et al., 2021).

Regarding the results and previous discussion on direct and indirect effects analysis, the researchers found out
that all proposed hypotheses are accepted, as shown in Table 4 below:
Table 4. Hypotheses Results

Hypotheses P Value Results

H1: Innovative leadership has a significant influence on perceived 0,000 Accepted
usefulness

H2: Innovative leadership has a significant influence on perceived ease 0,000 Accepted
of use

H3: Innovative leadership has a significant indirect effect towards digital 0,000 Accepted
technology use through the mediation of perceived usefulness

H4: Innovative leadership has a significant indirect effect towards digital 0,000 Accepted

technology use through the mediation of perceived ease of use

Based on data analysis, all hypotheses are accepted with a value of 0,000, corroborating the significant
influence within the proposed model. Furthermore, based on data analysis, perceived usefulness has significantly
mediated innovative leadership towards digital technology use with a value of 0.000 < 0.05. It implies how important
it is for school leaders to communicate the benefits of using technology to teachers. This action can motivate teachers
to integrate digital technology into their teaching and enhance their performance (Agarwal & Prasad, 1997). Even
more, when school leaders introduce the technology, it enhances teachers' technology use (Kulophas & Kim, 2020).
These results were strengthened by the descriptive analysis showing that 93 per cent of respondents strongly agreed
that their leader's clear vision about integrating digital technology in the classroom motivated them to use technology
when teaching. Not only that, but 89 per cent of the respondents also agreed that the capability of Indonesian school
leaders to communicate the vision and build commitment within the school team members to use technology in the
classroom significantly impacted the teacher's use of technology in the classroom. Besides being visionary and skilful
at team build, the teachers agreed that maintaining good relationships and managing risk efficiently were strongly
needed to arouse the teachers' willingness to adopt innovation and digital technology brought by the school leaders.
The results showed that 41 per cent of teachers strongly agreed that the leader's capability as a relationship builder
influenced their willingness to commit to integrating new technology in teaching. In addition, 52 per cent of
respondents agreed that a leader who was brave enough to make decisions, learn more, and mitigate risk well in
adopting new technology motivated them to try to keep up with new technology. High indexes on each innovative
leadership indicator (visionary, team builder, relationship builder, and risk taker) statistically supported the
significant role of innovative leadership in teachers' use of new technology (Merdeka mengajar digital platform). The
descriptive analysis of innovative leadership also shows that all indicators of innovative leadership have an
enormously high contribution, with 4,22 points from the five maximum scores. Furthermore, when looking at the
results of each of the four dimensions of innovative leadership, team building skill is seen as a strong indicator,
contributing 4,25 out of 5 maximum score, which shows an intense high. Not only is a great team builder, visionary,
skilful at relationship building, and risk taker are also statistically proven as strong innovative leadership indicators
with score results of 4,22, 4,21 and 4,21 each.

Moreover, in line with previous study results, perceived ease of use is proven to have a significant mediating
effect on innovative leadership towards teachers' digital technology use (value 0.000 < 0.05). This result supports
previous research, which suggested that the perceived ease of using technology significantly mediated innovative
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leadership towards adopting new technology (Baba et al., 2023). The findings also emphasized the importance of
providing enough technical support for teachers to enhance the use of technology introduced by their school leaders.
Given some statistical proof, innovative leadership supports and emphasizes communicating the benefits of
technology and providing teachers with access, technical support and ICT integration training (Kuo & Lee, 2011). It
also highlights that a previous study showed that the perceived ease of using technology affects the willingness to
use it (Peng & Yan, 2022).

Finally, the results showed that the model proposed in this study escalated the use of the merdeka mengajar
digital platform in school. The descriptive analysis of teachers' use of the digital platform reached 3.82 out of 5 scale
scores, meaning a high category in the digital technology use an index that ranged from 1-5 (high score range 3,4 -
4,2 points). Furthermore, 21 per cent of respondents admitted that the Merdeka Mengajar platform has very high
accessibility, and 54 per cent agreed that its high accessibility helped them to use it frequently. Twenty-one per cent
of respondents admit that they accessed the digital platform moderately. In terms of Merdeka Mengajar platform
usage, 72 per cent of respondents agreed that using the platform helped them with their pedagogical tasks, 78 per
cent agreed that the platform also helped them understand the new curriculum better, and 57 per cent agreed that the
platform helped them understand the latest policy (merdeka belajar policy) in Indonesia education system.

CONCLUSION

This study has produced statistical evidence on the emerging role of innovative leadership of school leaders in
leveraging and enhancing teacher’s digital technology use. It answers the objectives statements in several points:
first, in this model, innovative leadership is proven to have significant direct effects on perceived usefulness and ease
of use. Second, perceived usefulness and ease of use have significant mediating effects on innovative leadership and
their influence on teachers' use of the digital technology (platform merdeka mengajar). It strengthens many studies
that have proven these two core attributes of TAM are still powerfully relevant to be used as antecedents of digital
technology acceptance in this school digital transformation context. The process of school leaders communicating
the benefits of the platform has also proved to be significantly impactful in motivating teachers' actual use of the
digital platform. More importantly, teachers found that leaders using the promoted technology and providing access
and technical support helped them confidently integrate the platform in classrooms. In conclusion, innovative
leadership has significantly impacted teachers' use of digital technology at the school level.
As recommendations, looking at the significance of innovative leadership in supporting teachers' actual use of digital

technology at the school level, there is an emerging situation of spreading more attention to innovative leadership
training for school leaders in Indonesia. Currently, the focus is more likely to be on teachers’ ICT training rather than
improving school leaders' innovative leadership. This result may initiate comprehensive discourse and action on
sustaining new reinforcement in improving digital technology adoption in schools due to the profound role of
innovative leadership in the school digital transformation era.
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