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Abstract. This study is motivated by the challenges of educational transformation in the digital
era, where sixth-grade students’ learning motivation often declines due to conventional teaching
methods and academic pressure prior to graduation. In Cluster IV of Dongko District, the
integration of educational digitalization, deep learning principles, and teacher professional
competence is considered essential for creating a supportive learning ecosystem. This research
aims to analyze the effects of learning digitalization, deep learning principles, and teachers’
professional competence on students’ learning motivation, both partially and simultaneously. A
quantitative research design with an explanatory approach was employed. The population
consisted of all sixth-grade students in elementary schools within Cluster IV of Dongko District,
with a sample of 120 respondents selected through quota sampling. Data were collected using
validated and reliable questionnaires. Data analysis techniques included classical assumption tests,
multiple linear regression analysis, and hypothesis testing (t-test and F-test) using SPSS. The
results indicate that learning digitalization has a positive and significant effect on learning
motivation (t = 2.622). Deep learning principles emerged as the most dominant variable
influencing learning motivation (t = 6.790). Teacher professional competence also showed a
significant partial effect. Simultaneously, the three variables exert a strong and significant
influence on students’ learning motivation (F = 190.797; p = 0.000), demonstrating that the
synergy between digital tools, deep learning pedagogy, and teacher competence is a key driver of
student motivation.
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1 Introduction

The rapid development of digital technology has transformed nearly all sectors of human life, including
education, fundamentally reshaping teaching—learning processes at the primary school level. Digitalization in
education has shifted learning from traditional teacher-centered instruction toward more interactive, technology-
supported learning environments that enhance accessibility, engagement, and instructional effectiveness
(Suparmi et al., 2024); (Humaniora, 2024). In the digital era, the integration of digital tools into classroom
instruction is no longer optional but a pedagogical necessity, especially in preparing students for the demands of
a technologically driven society (Murdianti, 2024; Sutarsih & Haryati, 2024). Empirical studies indicate that
digital learning media contribute significantly to increased student engagement, interactivity, and motivation,
enabling more meaningful learning experiences through multimedia resources, educational platforms, and
interactive applications (Rahman et al., 2024; Rusdi et al., 2025). However, the effectiveness of digitalization in
education is highly dependent on the pedagogical competence of teachers and their ability to integrate
technology into instructional design in a purposeful and educationally meaningful way (Nelga et al., 2022).

Alongside digital transformation, the implementation of deep learning pedagogy has emerged as a
contemporary instructional approach aimed at fostering meaningful, reflective, and student-centered learning
experiences. Deep learning in education emphasizes conceptual understanding, critical thinking, learner
engagement, and knowledge integration rather than surface memorization (Amalia et al., 2025). This
pedagogical approach is guided by three core principles: mindful, meaningful, and joyful learning, which
collectively promote cognitive engagement, emotional well-being, and intrinsic motivation among learners (Arif
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et al., 2025). Research suggests that deep learning-oriented instruction enhances students’ motivation by
creating positive learning environments characterized by active participation, creativity, and psychological
safety (Ainan et al., 2024; Sutopo et al., 2025). The integration of digital technologies within deep learning
pedagogy further strengthens its impact, as digital tools support interactive learning designs, collaborative
learning processes, and personalized learning experiences that align with the principles of meaningful and joyful
learning (Sutarsih & Haryati, 2024; Amalia et al., 2025).

Nevertheless, the successful implementation of both learning digitalization and deep learning pedagogy is
inseparable from teachers’ professional competence, which plays a central role in shaping instructional quality
and student motivation. Professional teachers are not only subject-matter experts but also pedagogical designers,
facilitators, and learning innovators who continuously adapt to educational change (Hanifuddin Jamin, 2018;
Kinanthi et al., 2024). Studies indicate that teacher professionalism significantly influences the effectiveness of
digital learning environments and students’ motivational outcomes (Murdianti, 2024; Sulastriningsih et al.,
2025). Despite policy support and technological advancement, empirical evidence reveals persistent gaps
between educational expectations and classroom realities, particularly in rural and resource-limited contexts
where digital infrastructure, teacher training, and pedagogical innovation remain unevenly distributed (Rahman
et al., 2024; Rusdi et al., 2025). Therefore, examining the integrated effects of learning digitalization, deep
learning pedagogy, and teachers’ professional competence on students’ learning motivation becomes crucial,
especially in primary education settings. This study addresses this gap by investigating their combined influence
on sixth-grade students’ learning motivation in elementary schools within Cluster IV, Dongko District.

2 Method

This study employed a quantitative explanatory research design, which aims to examine causal relationships
between independent and dependent variables through statistical testing. Quantitative research is characterized
by empirical, objective, measurable, and systematic procedures using numerical data to test hypotheses and
validate theoretical assumptions (Sugiyono, 2019; Muin, 2023; Akbar et al., 2023). The explanatory approach
was selected to analyze both the partial and simultaneous effects of learning digitalization, deep learning
principles, and teachers’ professional competence on students’ learning motivation (Sari et al., 2023). The
research variables consisted of three independent variables—Ilearning digitalization (X1), deep learning
principles (X2), and teacher professional competence (X3)—and one dependent variable, student learning
motivation (Y). This design enabled the study to identify causal patterns, measure the strength of relationships
among variables, and produce statistically generalizable findings within the studied population (Sugiyono, 2019;
Balaka, 2022).

The population of this study comprised 171 sixth-grade students from 11 elementary schools in Cluster IV,
Dongko District, Trenggalek Regency. The sample size was determined using the Slovin formula with a 5%
margin of error, resulting in a sample of 120 respondents, which meets statistical representativeness
requirements for quantitative analysis (Sugiyono, 2019). A quota sampling technique was applied to ensure
proportional representation across schools while considering variations in digital learning infrastructure and
accessibility (Susanti, 2005; Muin, 2023). Data were collected using a structured closed-ended questionnaire
developed based on established theoretical indicators of each variable, including digital access, flexibility, and
learning experience (Patmasari et al., 2023); interactive learning environments, inspirational activities, and
motivating challenges (Amalia et al., 2025); subject mastery, creative material development, and ICT utilization
(Raiz, 2022); and internal drive, achievement orientation, and future aspirations (Sari et al., 2023). Instrument
validity was tested using Product Moment correlation, while reliability was assessed using Cronbach’s Alpha,
ensuring that all instruments met accepted psychometric standards (Sugiyono, 2019).

Data analysis was conducted using multiple linear regression to evaluate both partial (t-test) and
simultaneous (F-test) effects of the independent variables on learning motivation (Sugiyono, 2019;
Mardiatmoko, 2020). Prior to hypothesis testing, classical assumption tests were performed, including normality
testing (Kolmogorov—Smirnov and Normal P—P Plot), multicollinearity testing (Tolerance and Variance
Inflation Factor), and heteroskedasticity testing (Glejser test), to ensure model validity and statistical robustness
(Mardiatmoko, 2020). The regression model was specified as Y=a+b1X1+b2X2+b3X3+eY =\alpha +b 1X 1
+b 2X 2 +b 3X 3 + eY=atb1X1+b2X2+b3X3+e, allowing for the estimation of individual and collective
contributions of each predictor variable. The coefficient of determination (R*) was used to measure the
proportion of variance in learning motivation explained by the independent variables (Riduwan, 2012). All
statistical analyses were conducted using SPSS software, ensuring accuracy, reliability, and reproducibility of
results.
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3 Results And Discussion
3.1 Result

The results of this study demonstrate that digitalization of learning, the implementation of deep learning
principles, and teachers’ professional competence significantly influence students’ learning motivation, both
individually and simultaneously.
Descriptive analysis indicates that the level of digitalization of learning (X1) among Grade 6 students in
Gugus IV Kecamatan Dongko is predominantly in the good and very good categories, with more than 90% of
students experiencing effective access to digital learning tools. This reflects a relatively mature stage of
technology integration in classroom practices, characterized by flexible learning processes, independent learning
opportunities, and consistent digital learning experiences. These findings confirm that the distribution of digital
infrastructure and learning devices has moved beyond mere availability and has begun to function pedagogically
in daily learning activities.
The principles of deep learning (X2) show the strongest descriptive performance among all independent
variables, with the majority of students (over 65%) perceiving learning activities as very effective. This indicates
that learning environments are increasingly interactive, inquiry-based, and cognitively challenging, promoting
curiosity, critical thinking, and meaningful engagement. The learning process has thus shifted from surface-level
memorization toward concept understanding, reflective thinking, and problem-solving orientation.
Similarly, teachers’ professional competence (X3) is dominantly categorized as competent and very
competent. This suggests that teachers demonstrate strong mastery of subject matter, pedagogical innovation,
instructional creativity, and effective use of digital technologies. The data indicate that professional competence
is not limited to content knowledge but also includes adaptive teaching strategies and digital pedagogical
literacy.
For the dependent variable, students’ learning motivation (Y) is overwhelmingly in the very high category
(70%), indicating strong intrinsic and extrinsic motivation, high achievement orientation, clear future
aspirations, and strong internal learning drive. This reflects a learning environment that successfully fosters
psychological engagement, self-regulation, and goal-directed learning behavior.
Inferential statistical analysis further strengthens these findings. The t-test results show that:
a. Digitalization of learning (X1) has a positive and significant effect on learning motivation (t = 2.622, p <
0.05),

b. Deep learning principles (X2) have a very strong positive and significant effect (t = 6.790, p < 0.05),

c. Teachers’ professional competence (X3) also has a strong positive and significant effect (t = 5.316, p <
0.05).

Table 1. t-Test Results (Partial Regression Analysis)

Model Variable Unstandardize  Std. Standardized t Sig. Tolerance VIF
d Coefficients Error  Coefficients

(B) (Beta)

1 (Constant) 0.136 1.852 - 0.073 0.942 - -
Digitalization of 0.145 0.055 0.158 2.622 0.000 0.400 2.497
Learning
Deep Learning 0.498 0.073 0.474 6.790 0.000 0.297 3.362
Teachers’ 0.392 0.074 0.351 5.316 0.000 0.3
Professional
Competence

The F-test confirms hat all three variables simultaneously have a significant effect on learning motivation (F
=190.797, p < 0.05), indicating a highly robust regression model. The coefficient of determination (R> = 0.831)
shows that 83% of the variance in students’ learning motivation is explained by the combined influence of
digitalization of learning, deep learning principles, and teachers’ professional competence. This indicates a very
high explanatory power of the model, while only 17% of the variance is influenced by other external factors
such as self-efficacy, learning environment, family background, learning facilities, and individual student
characteristics.

Tabel 2. F-Test Results (ANOVA for Multiple Regression Model)

Model Source Sum of df Mean Square F Sig.
Squares
1 Regression 1753.199 3 584.400 190.797 0.000
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Residual 355.301 116  3.063 - -
Total 2108.500 119 - — —

Tabel 3. Model Summary (Coefficient of Determination Test)

Model R R Adjusted R Std. Error of the Estimate
Square Square
1 0912 0.831 0.827 1.75013

The multiple regression equation Y = 0.136 + 0.145X1 + 0.498X2 + 0.392X3 + ¢ shows that deep learning
principles (X2) contribute the largest standardized effect, followed by teachers’ professional competence (X3),
and digitalization of learning (X1), confirming that pedagogical quality and cognitive learning design play a
more dominant role than technology alone.

Tabel 4. Multiple Linear Regression Analysis Results

Model Variable Unstandardized Std. Standardized t Sig. Tolerance VIF
Coefficients (B) Error Coefficients

(Beta)

1 (Constant) 0.136 1.852 - 0.073 0942 - -
Digitalization 0.145 0.055 0.158 2.622 0.000 0.400 2.497
of Learning
Deep 0.498 0.073  0.474 6.790 0.000 0.297 3.362
Learning
Teachers’ 0.392 0.074 0.351 5.316 0.000 0.3
Professional
Competence

3.2 Discussion
3.2.1 Effect of Learning Digitalization on Student Motivation

The regression analysis confirms that learning digitalization has a positive and significant effect on student
learning motivation (t = 2.622; p < 0.05). This finding empirically supports digital learning theory, which argues
that technology-mediated instruction enhances learner engagement, autonomy, and interest through interactive
content and flexible access to learning resources (Rahman et al., 2024; Rusdi et al., 2025). Digital platforms
such as interactive media, learning applications, and multimedia resources transform traditional teacher-centered
instruction into learner-centered environments. This transformation increases students’ intrinsic motivation by
fostering enjoyment, curiosity, and learning relevance (Murdianti, 2024; Nelga et al., 2022). The results
demonstrate that digitalization functions not merely as a technical tool but as a pedagogical catalyst for
motivational change.

3.2.2 Effect of Deep Learning Principles on Student Motivation

Deep learning principles emerge as the most dominant predictor of learning motivation (t = 6.790; p =
0.474), indicating a very strong influence. This finding is theoretically consistent with constructivist learning
theory, which emphasizes meaning-making, active engagement, and emotional involvement in learning (Amalia
et al., 2025; Arif et al., 2025). Mindful learning fosters awareness and reflection, meaningful learning promotes
cognitive integration, and joyful learning creates emotional attachment to learning activities. These components
collectively strengthen intrinsic motivation and learning persistence. Empirical studies support this relationship
by showing that deep learning environments enhance curiosity, critical thinking, and learner autonomy (Sutopo
et al., 2025; Sutarsih & Haryati, 2024). Thus, deep learning operates as a psychological and pedagogical driver
of sustainable learning motivation.

3.2.3 Effect of Teacher Professional Competence on Student Motivation

Teacher professional competence shows a significant positive effect on student motivation (t = 5.316; p <
0.05), confirming that teacher quality remains a central determinant of learning effectiveness. Professional
competence enables teachers to design meaningful instruction, integrate technology pedagogically, and manage
learning environments effectively (Hanifuddin Jamin, 2018; Kinanthi et al., 2024). Teachers function as
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facilitators, motivators, and learning architects rather than mere content transmitters (Sulastriningsih et al.,
2025). This aligns with motivational learning theory, which emphasizes the role of teacher—student interaction
in shaping learning attitudes and engagement (Ningrat et al., 2018). The findings indicate that professional
competence mediates the effectiveness of both digitalization and deep learning implementation.

3.2.4 Simultaneous Effect of All Variables

The F-test results demonstrate that learning digitalization, deep learning principles, and teacher professional
competence simultaneously exert a very strong influence on learning motivation (F = 190.797; p < 0.001), with
a coefficient of determination (R?) of 0.831. This means that 83% of the variance in student motivation is
explained by the combined model. This confirms a synergistic model of motivation, where technological
infrastructure (digitalization), pedagogical depth (deep learning), and human capital (teacher competence)
operate as an integrated system. This systemic interaction supports ecological learning theory, which views
learning motivation as the product of multiple interacting educational subsystems (Rusdi et al., 2025; Rahman et
al., 2024). The findings establish that motivation is not driven by a single factor but by structural integration
across pedagogy, technology, and professionalism.

4 Conclusion

a. This study concludes that digitalization of learning, the application of deep learning principles, and
teachers’ professional competence significantly influence students’ learning motivation, both
individually and collectively, among Grade 6 students in Gugus IV Kecamatan Dongko, Trenggalek
Regency.

b. First, digitalization of learning has been empirically proven to exert a positive and significant effect on
students’ learning motivation. The integration of digital platforms and learning media transforms
students’ perceptions of learning into more engaging, interactive, and enjoyable experiences, thereby
increasing their enthusiasm and participation in classroom activities. Digital technology in this context
functions not merely as instructional support, but as a motivational driver that reshapes learning
dynamics toward flexibility, autonomy, and active engagement.

c. Second, the principles of deep learning demonstrate the strongest and most dominant influence on
learning motivation. The shift from rote memorization toward meaningful understanding, critical
thinking, and reflective learning significantly strengthens students’ intrinsic motivation. Learning
environments that emphasize inquiry, cognitive challenge, and relevance foster deeper psychological
engagement and sustained learning interest, confirming that pedagogical quality is a core determinant of
motivational development.

d. Third, teachers’ professional competence significantly contributes to students’ learning motivation.
Teachers who demonstrate strong pedagogical mastery, classroom management skills, adaptive
instructional strategies, and digital pedagogical literacy are able to function as effective learning
facilitators. Their professional capacity bridges students’ learning needs with curriculum objectives,
creating a supportive and motivating learning environment.

e. Simultaneously, the combined influence of digitalization of learning, deep learning principles, and
teachers’ professional competence exerts a very strong and significant effect on students’ learning
motivation. The high explanatory power of the model indicates that students’ motivation is shaped by the
synergistic interaction between technology, pedagogy, and teacher professionalism, rather than by
isolated factors. This confirms that sustainable learning motivation emerges from an integrated
educational ecosystem where digital infrastructure, meaningful learning design, and professional
teaching capacity operate cohesively.
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