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ABSTRACT

This study aims to analyze the influence of digital
laboratory facilities, work motivation, and intrinsic
motivation on the digital literacy of public high
school teachers in Pelalawan Regency. The research
employed a quantitative survey method, involving
202 teacher respondents selected through
proportional random sampling from all public high
schools in the area. The research instrument
consisted of a Likert-scale questionnaire that had
been tested for validity and reliability. Data were
analyzed wusing multiple linear regression to
examine both the partial and simultaneous effects
of the three independent variables on digital
literacy. The results indicate that digital laboratory
facilities and intrinsic motivation have a positive
and significant effect on teachers' digital literacy,
while work motivation does not have a significant
partial effect. These findings underscore that
enhancing teachers' digital literacy requires not
only the provision of facilities but also strategies to
strengthen intrinsic motivation and provide
continuous training. The practical implication of
this research is the necessity for integrated policies
and programs in the development of teachers'
digital literacy to create an innovative and adaptive
educational ecosystem in response to technological
advancements.
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INTRODUCTION

The development of digital technology has fundamentally transformed the
global education ecosystem, demanding that every educator adapt and enhance
their digital literacy competencies (UNESCO, 2022; Caena & Redecker, 2019). In
the era of the Fourth Industrial Revolution and Society 5.0, technology is no
longer merely a tool; it is the foundation of learning transformation toward
processes that are inclusive, adaptive, and collaborative (Mardiana, 2021; P.
Lestari & Machmudah, 2023). Digital literacy among teachers is a strategic issue
because educators” mastery of technology is the key to successful integration of
digital-based learning (Jayadi et al., 2023). Thus, improving teachers’ digital
literacy is one of the essential requirements for meeting the challenges of 21st-
century education.

The Merdeka Belajar policy launched by the Ministry of Education, Culture,
Research, and Technology of the Republic of Indonesia emphasizes the
importance of digital transformation in schools (Kemdikbudristek, 2023). The
implementation of this policy encourages educators to actively utilize digital
technology in learning, aligned with efforts to strengthen globally competitive
human resources (Kominfo, 2023; Etikawati, 2021). However, the results of the
2023 National Digital Literacy Index Survey indicate disparities in digital literacy
mastery between teachers in urban and non-urban areas, including in Riau
Province, with the national average score remaining at a moderate level (3.70 out
of 5) (Kominfo, 2023). This condition suggests that technology integration in
schools is not yet fully optimal, particularly in terms of the utilization of digital
facilities and teacher motivation.

The provision of digital laboratory facilities in schools is one of the main
strategies to strengthen the digital literacy of teachers and students (Syah et al.,
2019; Devi & Winangun, 2024). Adequate facilities, such as computer laboratories
and internet networks, are the primary supporting infrastructure for developing
technological skills in educational settings (Firmansyah & Dede, 2022). In
Pelalawan Regency, several public schools already have digital laboratories, but
the utilization of these facilities has not been accompanied by an evenly
distributed increase in teachers’ digital literacy (Nurfadillah, 2025; Yaniawati,
2021). This indicates the need for integrated strategies between the provision of
physical infrastructure and the strengthening of user capacity.

In addition to facilities, teachers” work motivation also plays a significant
role in the development of digital literacy (Hardianto et al., 2023; Cahyati &
Adelia, 2024). Strong work motivation encourages teachers to participate in
training, adopt instructional innovations, and integrate technology on an
ongoing basis (Robbins & Judge, 2019; Nuratilah et al., 2023). Herzberg’s theory
emphasizes the importance of motivator and hygiene factors in influencing
performance and teachers’ acceptance of new technologies (Herzberg, 1968;
Hasibuan, 2017). A supportive work environment, adequate incentives, and
opportunities for professional development are important elements for
increasing teacher motivation and performance in the context of education
digitalization.

Intrinsic motivation is also a key factor in the successful adoption of digital
technology by teachers (Deci & Ryan, 2000; Wismawati et al., 2025). Teachers
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with high intrinsic motivation tend to be more adaptive, independent, and
proactive in developing digital competencies, both through formal and informal
learning (Halim, 2022; Rahayuningsih & Mubhtar, 2022). Self-Determination
Theory asserts that fulfilling the needs for autonomy, competence, and
relatedness is the primary driver for the emergence of sustained intrinsic
motivation (Karatas & Arpaci, 2021). Previous studies have shown that intrinsic
motivation affects not only performance but also teachers” willingness to keep
learning and innovating in digital learning.

Although many studies have discussed the importance of teachers’ digital
literacy and motivation, research that simultaneously examines the influence of
digital laboratory facilities, work motivation, and intrinsic motivation on
teachers’ digital literacy remains limited, especially in public schools in non-
urban areas such as Pelalawan Regency (Wiguna, 2023; Nirmala et al., 2023).
Most previous research has focused on a single aspect in isolation, thus not
providing a comprehensive picture of the interaction among these three variables
(Solehudin, 2021; Cahyani et al.,, 2022). Yet the synergy between physical
infrastructure and psychological factors is believed to strengthen the
effectiveness of digital transformation in schools.

The context of Pelalawan Regency, which is progressing toward a digital
education ecosystem, adds urgency to this study, given the scarcity of local
research addressing the interaction between facilities, work motivation, and
intrinsic motivation among teachers (Rahayuningsih & Mubhtar, 2022; Wiguna,
2023). Public schools in this region already have adequate digital laboratories,
but the increase in teachers’ digital literacy is not yet evenly distributed.
Therefore, data-driven research is necessary to identify the linking factors
between the availability of facilities and user capacity so that targeted policies
can be formulated.

Based on this background, this article aims to analyze the effects of digital
laboratory facilities, work motivation, and intrinsic motivation on the digital
literacy of public high school teachers in Pelalawan Regency. This research is
expected to provide theoretical and practical contributions to the development of
digital education, particularly in designing strategies to improve teachers’ digital
literacy through optimizing facilities, training, and strengthening motivation.
The synthesis of the study’s results is expected to serve as a reference for schools
and local governments in formulating digital education policies that are needs-
based and sustainable.

METHOD
Research Design and Approach

This study used a quantitative approach with an explanatory survey method.
The main objective was to analyze the effects of digital laboratory facilities, work
motivation, and intrinsic motivation on the digital literacy of public high school
teachers in Pelalawan Regency. The research sites included all public high
schools located within the administrative area of Pelalawan Regency.
Population and Sample

The population of this study comprised all public high school teachers in
Pelalawan Regency, totaling 425 individuals. The sampling technique employed
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proportional random sampling, with the sample size determined using the Isaac
& Michael formula, resulting in 202 teachers as respondents who met the
inclusion criteria, namely being permanent teachers and actively teaching for at
least the past year.
Research Variables
There were four main variables in this study, namely:

Digital Laboratory Facilities (X1): measured based on the adequacy and
quality of ICT facilities available at the school. Work Motivation (X2):
encompassing teachers” internal and external drives in carrying out professional
duties. Intrinsic Motivation (X3): referring to teachers” desire to learn, innovate,
and self-develop independently. Digital Literacy (Y): defined as teachers’
competence in accessing, evaluating, utilizing, and creating digital-based
information.

Instruments and Data Collection Techniques

The research instrument was a closed-ended questionnaire using a 4-point
Likert scale (strongly disagree - strongly agree), which had been tested for
validity and reliability. The questionnaire consisted of 16 items for digital
laboratory facilities, 14 items for work motivation, 12 items for intrinsic
motivation, and 20 items for digital literacy. Instrument validity was tested using
product-moment correlation analysis, while reliability was assessed using
Cronbach’s alpha. All items were declared valid and reliable, with reliability
coefficients > 0.7.
Research Procedure

Data were collected online via Google Forms, with the link distributed to all
public high schools in Pelalawan Regency. The researchers first obtained
permission from the local Education Office and the respective schools. Before
completing the questionnaire, respondents were provided with an explanation
of the study’s objectives and data confidentiality. The collected data were then
compiled and verified to ensure completeness and the validity of responses.
Data Analysis Techniques

Data were statistically analyzed using multiple linear regression. The
prerequisite tests —normality, linearity, multicollinearity, and
heteroscedasticity —were conducted and all assumptions were met. The
regression analysis aimed to determine the partial and simultaneous effects of
the three independent variables on teachers’ digital literacy. All analyses were
performed using SPSS version 25.
Research Ethics

This study obtained ethical approval from the relevant institution.
Participation was voluntary; data confidentiality was guaranteed, and data were
used solely for academic purposes.

RESULTS
Description of Respondents

This study involved 202 public high school teachers in Pelalawan Regency
as respondents, consisting of 86 men (42.6%) and 116 women (57.4%), with the
dominant age range being 35-50 years (68%). Most respondents had more than
five years of teaching experience, and the majority taught science and social
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studies subjects. Respondents were distributed across all districts in Pelalawan
Regency.
Description of Research Variables
The data recap showed the following mean scores for each variable:
1. Digital Laboratory Facilities: minimum value 36, maximum 64, mean 51.65
(good category).
2. Work Motivation: minimum score 32, maximum 56, mean 43.90 (moderate
category).
3. Intrinsic Motivation: minimum value 28, maximum 48, mean 38.40 (good
category).
4. Digital Literacy: minimum value 44, maximum 80, mean 62.80 (good
category).
Validity And Reliability Tests Instrument

The validity and reliability tests for all instruments indicated that the
questionnaire items were valid (calculated r > table r) and reliable (Cronbach’s
alpha 0.802-0.913).

Partial Hypothesis Test Results
Multiple linear regression analysis showed that:

Digital Laboratory Facilities (X1) had a positive and significant effect on
teachers’ digital literacy (Y), with a t-value of 2.262 and a significance of 0.026 <
0.05. This means that the better the digital laboratory facilities available at school,
the higher the teachers’ digital literacy.

Work Motivation (X2) did not have a significant partial effect on digital
literacy (t-value 1.907; significance 0.059 > 0.05), indicating that work motivation
alone, without support from other factors, is not strong enough to independently
increase teachers’ digital literacy.

Intrinsic Motivation (X3) was the most significantly influential variable on
teachers’ digital literacy, with a t-value of 10.306 and a significance of 0.000 < 0.05.
This demonstrates that teachers’ internal drive to learn and innovate plays a
major role in strengthening digital literacy.

Simultaneous Test Results (F-test)

Simultaneously, digital laboratory facilities, work motivation, and intrinsic
motivation together had a significant effect on the digital literacy of public high
school teachers in Pelalawan Regency. The F-test yielded an F-value of 598.710
with a significance of 0.000 < 0.05. This indicates that the regression model built
has strong predictive power in explaining the variation of digital literacy based
on the three independent variables.

Coefficient of Determination

The R Square value of 0.863 indicates that 86.3% of the variance in teachers’
digital literacy can be explained by the variables of digital laboratory facilities,
work motivation, and intrinsic motivation. The remaining 13.7% is influenced by
other factors outside this study, such as external environment, training, or school

policy.
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DISCUSSION

Enhancing digital literacy among public high school teachers in Pelalawan
Regency is a strategic challenge in supporting educational transformation in the
era of the Fourth Industrial Revolution. This study confirms that the availability
of adequate digital laboratory facilities plays an important role in accelerating
teachers” mastery of digital competencies (Syah et al., 2019; Firmansyah & Dede,
2022; Nurfadillah, 2025). These findings are consistent with the studies of Devi
and Winangun (2024) and Ghrbeia and Alzubi (2024), which highlight that the
quality of digital infrastructure influences learning effectiveness and teachers’
readiness to face technological change. Thus, investment in digital laboratory
facilities should be a priority for educational institutions that aim to improve
their educators” digital literacy.

However, the provision of digital laboratory facilities alone does not
automatically guarantee an increase in teachers’ digital literacy, because the
success of digital transformation is strongly influenced by work motivation and
intrinsic motivation (Hardianto et al., 2023; Herzberg, 1968; Robbins & Judge,
2019). Pattola et al. (2022) found a significant contribution of work motivation to
the adaptation of ICT-based learning, while Prabowo (2023) emphasized that
digital literacy is closely related to teachers” professional motivation. Therefore,
a collaboration between improving facilities and strengthening work motivation
is a prerequisite for the success of teacher digital literacy programs.

Intrinsic motivation plays a more dominant role in driving the enhancement
of digital literacy, as evidenced by its significant effect in this study (Deci & Ryan,
2000; Wismawati et al., 2025; Halim, 2022). The study by Rahayuningsih and
Muhtar (2022) also demonstrated that teachers with high intrinsic motivation are
more proactive in seeking training and more adaptive to technological changes,
while Abbas (2019) reinforced the positive relationship between intrinsic
motivation and improved teacher performance. In conclusion, the development
of training and coaching programs for teacher digital literacy should prioritize
the strengthening of intrinsic motivation.

In addition, the relationship between digital literacy and instructional
quality has been reinforced by previous studies, as outlined by Caena and
Redecker (2019), who emphasize that digital literacy is a fundamental
competence for future teachers. Damanik and Widodo (2024) showed that digital
literacy capabilities are closely related to creativity and innovation in teaching,
while Wigati et al. (2022) highlighted the importance of continuous digital
training to close the digital literacy gap among teachers. Therefore, digital
literacy not only enhances technological mastery but also improves students’
learning outcomes.

The Kominfo survey (2023) and Kompas.com report (2023) show that
Indonesia’s national digital literacy index for teachers is still categorized as
moderate, so efforts to improve digital competencies must be carried out
systematically and structurally (Etikawati, 2021; Rahmawati et al., 2024; Wiguna,
2023). Studies by Latip (2020) and Fatimah & Hidayati (2023) also affirm that
teachers’ digital literacy can be improved through relevant training and access to
adequate digital resources. Therefore, increasing the digital literacy of public
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high school teachers in Pelalawan Regency needs to be supported through
sustainable strategies.

The role of school principals and a conducive work environment also affects
teachers’” motivation and enthusiasm to develop digital literacy (Cahyati &
Adelia, 2024; Mangkunegara, 2017; Sarbin, 2021). Research by Hasibuan (2019)
and Siagian (2017) shows that institutional rewards and support can enhance
work motivation and encourage pedagogical innovation. A collaborative
environment and recognition of teachers” achievements are key to establishing a
sustainable digital learning culture.

Aspects of teacher training and professional development have also been
proven important in strengthening digital literacy (Voogt et al., 2015; Ertmer &
Ottenbreit-Leftwich, 2010; Riel & Becker, 2008). Syarif et al. (2023) stated that
needs-based and community-based training can increase teachers’ confidence
and skills in integrating technology. Additionally, Wiguna (2023) and Solehudin
(2021) revealed the importance of intensive training programs to accelerate the
adaptation of digital literacy in schools.

Teachers” digital literacy is also influenced by internal factors such as
attitudes toward technology and the desire to learn (Intaniasari & Utami, 2022;
Hardiyanti & Alwi, 2022; Jayadi et al., 2023). Spante et al. (2018) and Ng (2012)
assert that digital competence consists of technical, cognitive, and socio-
emotional dimensions that must be developed synergistically. The results of this
study reinforce the importance of a multidimensional approach to building
holistic digital literacy among teachers.

Indicators of digital literacy —including technical ability, information
understanding, digital ethics, and digital collaboration and communication —
serve as the main benchmarks for assessing the success of digital education
transformation (Ferrari, 2013; Falloon, 2020; Syahfitri & Safitri, 2024). Studies by
Delvita et al. (2025) and Nirmala et al. (2024) show that teachers with high digital
literacy skills can create interactive and effective learning environments.
Therefore, integrating digital literacy indicators into training programs is
necessary to support teachers’ professional development.

This study also highlights persistent obstacles to the use of digital laboratory
facilities in some schools, such as limited devices, lack of technical training, and
suboptimal laboratory management (Yaniawati, 2021; D. A. Putra & Raharjo,
2020; M. D. Sari, 2022). Wang et al. (2025) emphasized that user interest and
satisfaction greatly influence the sustainability of digital laboratory use.
Therefore, optimizing digital facilities must be accompanied by continuous
technical guidance and managerial support.

On the other hand, affordance theory and Uses and Gratifications provide
the perspective that digital laboratory facilities designed according to user needs
will encourage active engagement among teachers and students (Cetindamar &
Abedin, 2020; Yang, 2023; Spires, 2019). Research by Haddad & Draxler (2002)
and Mishra & Koehler (2006) also emphasizes the importance of digital
laboratories that are adaptive and integrated with the curriculum to produce
positive impacts on digital literacy. Therefore, the design of facilities must
consider users’ pedagogical and psychological factors.
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Other external factors affecting teachers” digital literacy include education
policy, internet access, and support from learning communities (Redecker, 2017;
Buckingham, 2015; Akhiruddin et al., 2024). Studies by Aliyah & Sapitri (2024)
and Trisnawati et al. (2022) recommend synergy between institutional policies,
resource availability, and active participation in digital communities to accelerate
technology-based educational transformation. In conclusion, teachers’ digital
literacy must be supported by an integrative education ecosystem.

Overall, this study strengthens the argument that enhancing teachers’ digital
literacy requires a comprehensive approach that involves the provision of
facilities, continuous training, the strengthening of work motivation, and the
development of teachers’ intrinsic motivation (Cahyani et al., 2022; Nirmala et
al., 2023; Nuratilah et al., 2023). The integration of these strategies is expected to
improve teachers’ readiness and competitiveness in facing future educational
challenges, especially in non-urban areas such as Pelalawan Regency.

CONCLUSIONS

This study confirms that strengthening the digital literacy of public high
school teachers in Pelalawan Regency requires synergy between the provision of
digital laboratory facilities, the strengthening of work motivation, and the
enhancement of teachers’ intrinsic motivation. Statistical analysis shows that
digital laboratory facilities and intrinsic motivation have significant effects on
teachers’ digital literacy, whereas work motivation does not have a significant
partial effect. However, simultaneously, these three variables make a very large
contribution to improving digital literacy, with the coefficient of determination
reaching 86.3%. These findings reinforce the argument that educational digital
transformation cannot rely solely on the provision of physical infrastructure; it
must be accompanied by motivation-building—both work-related and
intrinsic —and continuous training.

The practical implication of this study is the need for teacher development
strategies that prioritize strengthening intrinsic motivation and optimizing the
use of digital laboratory facilities through training programs, supervision, and
sustained managerial support. Educational policies at the school and regional
levels should place the development of digital literacy as a priority to build an
adaptive, innovative education ecosystem that aligns with 21st-century needs.
Going forward, further research can explore other external factors that may affect
teachers’ digital literacy so that the interventions designed can be more
comprehensive and genuinely needs-based in the field.
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