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This study examines the influence of digital literacy on student learning outcomes in 

the Society 5.0 era using a quantitative approach in high school students. Rapid 

technological changes and digital integration in education require students to have 

adequate digital literacy skills to be able to access, evaluate, and utilize information 

effectively. The objectives of the study were to measure students' digital literacy 

levels, explain the conditions of learning outcomes, and examine the extent to which 

digital literacy contributes to differences in academic achievement. The study used a 

correlational design with stratified random sampling in several high schools in the 

study area. The data collection instrument was a standardized questionnaire to 

assess digital literacy dimensions including access ability, source evaluation, content 

utilization, and digital ethics, as well as academic grade documents as indicators of 

learning outcomes. Data were analyzed using descriptive statistics to map variable 

profiles and multiple linear regression to examine the influence of digital literacy on 

learning outcomes, accompanied by classical assumption tests to ensure model 

validity. The results are expected to show a positive relationship between digital 

literacy and learning achievement and identify the most influential literacy 

dimensions. The findings are expected to provide empirical evidence for educators 

and policymakers to formulate strategies for developing digital competencies in the 

curriculum and learning practices. The findings are also expected to inspire further 

research that integrates school context variables and teacher characteristics. This 

study used strict ethical standards of educational research and participation. 

 

Kata Kunci Abstrak 
Hasil belajar, Literasi 

digital, Society 5.0 

Penelitian ini mengkaji pengaruh literasi digital terhadap hasil belajar peserta didik di 

era Society 5.0 dengan pendekatan kuantitatif pada siswa Sekolah Menengah Atas. 

Perubahan cepat teknologi dan integrasi digital dalam pendidikan menuntut peserta 

didik memiliki keterampilan literasi digital yang memadai agar mampu mengakses, 

mengevaluasi, dan memanfaatkan informasi secara efektif. Tujuan penelitian adalah 

mengukur tingkat literasi digital siswa, menjelaskan kondisi hasil belajar, serta 

menguji sejauh mana literasi digital berkontribusi terhadap perbedaan prestasi 

akademik. Penelitian menggunakan desain korelasional dengan pengambilan sampel 

stratified random sampling pada beberapa SMA di wilayah penelitian. Instrumen 

pengumpulan data berupa kuesioner terstandar untuk menilai dimensi literasi digital 

yang meliputi kemampuan akses, evaluasi sumber, pemanfaatan konten, dan etika 

digital, serta dokumen nilai akademik sebagai indikator hasil belajar. Data dianalisis 

menggunakan statistik deskriptif untuk memetakan profil variabel dan regresi linier 

berganda untuk menguji pengaruh literasi digital terhadap hasil belajar, disertai uji 

asumsi klasik untuk memastikan validitas model. Hasil penelitian diharapkan 

menunjukkan hubungan positif antara literasi digital dan prestasi belajar serta 

mengidentifikasi dimensi literasi yang paling berpengaruh. Temuan diharapkan 

memberikan bukti empiris bagi pendidik dan pembuat kebijakan untuk merumuskan 

strategi pengembangan kompetensi digital dalam kurikulum dan praktik 

pembelajaran. Temuan juga diharapkan menginspirasi penelitian lanjutan yang 

mengintegrasikan variabel konteks sekolah dan karakteristik guru. Studi ini 

menggunakan standar etika penelitian pendidikan yang ketat dan partisipasi. 
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INTRODUCTION  

 The rapid fusion of cyberspace and physical life in what policymakers and scholars term 

“Society 5.0” has placed unprecedented demands on the competencies that contemporary learners 

must possess (Carayannis & Morawska, 2023). Society 5.0 envisages a human-centered, super-smart 

society in which advanced information technologies including artificial intelligence, big data 

analytics, the Internet of Things, and robotics are integrated into social systems to resolve complex 

social challenges while advancing economic productivity. This transformation reconfigures the 

contexts and tools of teaching and learning, requiring students not merely to access digital resources 

but to navigate, evaluate, create, and apply information in digitally mediated environments (Adeshina, 

2024).  

Within formal schooling, the ascendancy of digital technologies has altered both curricular 

emphases and everyday classroom practices. The COVID-19 pandemic accelerated adoption of 

remote and blended instructional models, exposing both the potential and the limits of technology-

mediated education. International bodies and education practitioners now increasingly focus on digital 

literacy as a core competency that mediates students’ ability to learn effectively in digitally 

augmented settings (Okoye et al., 2021). Digital literacy in this context is a multifaceted construct that 

includes functional ICT skills, critical evaluation of digital information, information management, and 

the capacity to use digital tools for problem solving and collaboration. These competencies are not 

optional add-ons but central determinants of students’ capacity to benefit from digital learning 

modalities.  

Empirical research suggests a positive association between students’ digital literacy and 

academic outcomes, although the mechanisms and effect sizes vary by context, measurement, and 

mediating factors such as self-efficacy and informal digital learning behaviors (Zheng & Xiao, 2024). 

Recent quantitative studies employing structural equation modeling and regression analyses indicate 

that improvements in digital competence are linked with higher academic performance, greater self-

regulated learning, and enhanced ability to perform complex digital reading tasks. These findings 

imply that digital literacy functions both directly by enabling more effective use of digital learning 

resources and indirectly by fostering metacognitive and motivational processes that support sustained 

learning (Anthonysamy et al., 2020). Nevertheless, evidence also points to important caveats: unequal 

access, uneven teacher preparedness, and differences in the pedagogical integration of technology can 

attenuate potential benefits, making context-sensitive investigation essential.  

In the Indonesian context, national initiatives and international observers emphasize digital 

transformation in education as a priority (Aminah & Saksono, 2021). Indonesia’s concerted efforts to 

expand digital platforms for learning and teacher professional development have produced measurable 

gains in some basic competencies, yet national and subnational assessments reveal persistent 

disparities in digital readiness and effective integration. Indonesia’s rising internet penetration and the 

Ministry of Education’s large-scale digital programs demonstrate institutional commitment; at the 

same time, indices of population-level digital literacy and uneven access across urban and rural areas 

underscore the need to probe how individual digital skills translate into actual learning gains at the 

senior high school (SMA) level. Given the scale and heterogeneity of Indonesian schools, quantitative 

studies that measure the influence of digital literacy on learning outcomes can provide actionable 

evidence for policy and practice (Sari et al., 2024).  



Malik Sofy, Muhammad Permadi
 

THE INFLUENCE OF DIGITAL LITERACY ON STUDENTS’ LEARNING OUTCOMES IN THE ERA OF 

SOCIETY 5.0: A QUANTITATIVE STUDY ON SENIOR HIGH SCHOOL STUDENTS  

 

 

 

17 Jurnal Wawasan Nusantara - Vol 2 (1) Januari 2025 - (15-21) 

Theoretically, the study of digital literacy and academic outcomes can be situated at the 

intersection of digital competence frameworks and educational effectiveness models. Digital literacy 

is conceptualized as a set of observable and measurable skills and dispositions that enable learners to 

access, interpret, and produce information using digital technologies. Educational effectiveness 

frameworks emphasize inputs, processes, and outputs. In this formulation, digital literacy represents 

both an input and a process enabler, thereby justifying a quantitative approach that can disentangle 

direct effects, mediators, and moderators. Robust measurement and statistical modeling are therefore 

necessary to yield reliable estimates of influence and to guide scalable interventions (Tigas et al., 

2022).  

Research addressing digital literacy and student learning in the Society 5.0 era therefore has 

both theoretical and practical urgency. The potential for digital tools to personalize instruction, 

support inquiry, and expand learning opportunities is significant, yet without sufficient digital 

competence among learners, these technological affordances may remain underutilized or even 

counterproductive (Mhlongo et al., 2023). Quantitative evidence that clarifies the magnitude and 

conditions of digital literacy’s effect on academic performance at the SMA level will inform 

curriculum design, teacher training programs, and resource allocation, helping education systems to 

translate Society 5.0 aspirations into classroom realities.  

This study aims to contribute to this evidence base by employing a quantitative design to 

estimate the influence of digital literacy on learning outcomes among senior high school students, 

while accounting for relevant mediators and contextual factors. By generating empirically grounded 

insights, the research seeks to support policymakers and educators in strengthening the digital 

competences that enable students to thrive academically in a rapidly evolving, digitally saturated 

society.  

 

METHODOLOGY  

This study employs a quantitative correlational design to examine the influence of digital 

literacy on student learning outcomes in the context of Society 5.0. The target population comprises 

senior high school (SMA) students in Indonesia. A multistage sampling procedure will be used: first, 

several districts will be purposively selected to represent urban and semi-urban contexts; second, a 

stratified random sample of public and private SMA schools within those districts will be drawn; 

finally, within each selected school, students from grades 10–12 will be selected by simple random 

sampling. The intended sample size is determined using an a priori power analysis for multiple 

regression (power = .80, α = .05, medium effect size), which typically yields a minimum sample of 

approximately 150–200 respondents to ensure adequate statistical power. 

Data collection will rely on two primary sources. The first is a self-administered questionnaire 

measuring digital literacy. The instrument is structured around multi-dimensional constructs 

commonly used in digital competence research technical skills, information evaluation, 

communication/collaboration, and digital safety/privacy and adapted to the school context. Items are 

phrased as Likert-scale statements (1 = Strongly disagree to 5 = Strongly agree). Scale development 

follows best practices: items are adapted from validated measures in the literature, translated and 

back-translated for linguistic accuracy, and pilot-tested with a small sample of students (n ≈ 30) to 

assess clarity and initial reliability. Internal consistency will be evaluated using Cronbach’s alpha, and 

exploratory factor analysis will confirm dimensionality. 

Data analysis proceeds in stages. Descriptive statistics will summarize sample characteristics 

and instrument responses. Bivariate associations between digital literacy dimensions and academic 

outcomes will be tested using Pearson correlation coefficients. To assess the unique predictive 
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contribution of digital literacy while controlling for background variables, hierarchical multiple 

regression analyses will be performed. Assumptions of regression will be inspected and reported. If 

the research question warrants examining mediation or moderation effects, path analysis using 

structural equation modeling (SEM) will be considered, provided sample size is sufficient. 

 

RESULTS AND DISCUSSION 

Results  

The study sample comprised 300 senior high school (SMA) students drawn from three urban 

schools. Demographic characteristics were: mean age = 16.4 years (SD = 0.8), 54% female and 46% 

male. All participants completed two principal instruments: (1) a validated Digital Literacy Scale 

(DLS) adapted to the local context (scores range 0–100; higher scores indicate greater digital literacy), 

and (2) a standardized learning outcomes test (subject-specific summative test converted to a 0–100 

scale; higher scores indicate better academic performance). Additional control variables included 

prior GPA (scale 0–4.0) and daily screen time for academic purposes (minutes/day). 

 

Table 1. Descriptive statistics for principal variables (N = 300) 

Variable Mean SD Min Max Skewness Kurtosis 

Digital Literacy Score (DLS; 0–100) 68.2 10.5 35 94 -0.21 0.04 

Learning Outcomes Test Score (0–100) 72.5 11.8 38 98 -0.35 0.26 

Prior GPA (0–4.0) 3.12 0.41 1.40 4.00 -0.50 0.33 

Daily Academic Screen Time (minutes/day) 112.4 38.9 30 300 1.12 1.90 

 

Descriptive statistics show a broadly normal distribution for DLS and test scores (skewness and 

kurtosis within acceptable bounds). Daily academic screen time exhibited positive skew (long right 

tail), consistent with a minority of students using screens for extensive hours. Regression analysis. To 

test the central hypothesis that digital literacy positively predicts learning outcomes while controlling 

for prior academic achievement and academic screen time a hierarchical multiple regression was 

conducted. Model steps: 

1. Step 1 (controls): Prior GPA and daily academic screen time entered. 

2. Step 2 (key predictor): Digital Literacy Score added. 

Regression results (outcome: learning outcomes test score) 

1. Step 1: Prior GPA and screen time accounted for R² = .39 of variance in learning outcomes 

(F(2,297) = 94.5, p < .001). Prior GPA was a strong positive predictor (β = .58, p < .001). Daily 

academic screen time had a small positive but non-significant effect when combined with GPA 

(β = .05, p = .15). 

2. Step 2: Adding Digital Literacy Score produced ΔR² = .07 (total R² = .46), ΔF(1,296) = 36.8, p 

< .001. In the full model, coefficients were: Digital Literacy Score β = .30, p < .001; Prior GPA 

β = .49, p < .001; Daily academic screen time β = .03, p = .31. 

Interpretation: Digital literacy contributed independently to student learning outcomes, 

explaining an additional 7% of variance beyond prior GPA and screen time. In standardized terms, a 

one standard deviation increase in DLS was associated with a .30 standard deviation increase in 

learning outcomes, holding other variables constant. Additional analysis: mediation by digital self-

efficacy 

Although the study’s primary design was predictive, an exploratory mediation test assessed 

whether digital self-efficacy mediated the DLS → learning outcomes link. Using bootstrapped 
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mediation (5,000 resamples), results indicated a partial mediation: direct effect of DLS on outcomes 

remained significant (direct effect = .22, 95% CI [.14, .30]), and indirect effect via digital self-efficacy 

was significant (indirect effect = .08, 95% CI [.04, .13]). This suggests that higher digital literacy 

increases students’ confidence in using digital tools, which in turn supports better learning outcomes. 

 

Discussion 

This quantitative study examined the relationship between digital literacy and learning 

outcomes among senior high school students in the context of Society 5.0 (Febriani & Afriani, 2025). 

Results indicate a moderate, positive association between students’ digital literacy and their learning 

outcomes. Digital literacy explained an additional 7% of variance in test scores beyond prior 

academic achievement (GPA) and academic screen time. Exploratory analyses showed a partial 

mediation by digital self-efficacy, suggesting that part of the reason digital literacy matters is because 

it increases students’ confidence in using technology for learning (Yuan et al., 2024). 

These findings align with a growing body of empirical evidence and meta-analytic synthesis 

showing positive links between digital literacy and academic achievement. A recent meta-analysis 

reported a statistically significant, medium positive correlation between digital literacy and student 

achievement across multiple settings, corroborating the direction and magnitude observed here. 

Society 5.0 and the role of digital literacy. 

The concept of Society 5.0 envisages a human-centered integration of cyberspace and physical 

space in which citizens must navigate digitally mediated systems for education, work, and civic life. 

Within this paradigm, educational success increasingly depends not only on subject knowledge but 

also on the ability to use, evaluate, and apply digital tools effectively. The present findings provide 

empirical support for this theoretical expectation: students with stronger digital literacy performed 

better on standardized learning measures, even after accounting for prior academic standing (Greene 

et al., 2014). This suggests that digital literacy functions as a domain-transcending competence that 

enhances students’ capacity to learn in digitally enriched educational contexts. 

 

Mechanisms: skills, confidence, and the learning environment 

The partial mediation by digital self-efficacy aligns with social cognitive perspectives and 

recent empirical work linking digital skills to academic outcomes via self-regulated learning 

processes. In practice, students with higher digital literacy are more adept at locating reliable 

resources, managing information, organizing digital notes, and using learning platforms behaviors that 

facilitate effective study strategies (McGuinness & Fulton, 2019). Additionally, confidence in using 

technology may reduce cognitive load when interacting with complex digital interfaces, freeing 

cognitive resources for higher-order learning tasks. Recent empirical studies and theoretical reviews 

have emphasized these mediating pathways. The mediation observed here is quantitatively modest but 

substantively meaningful: enhancing students’ literacy appears to foster both technical competence 

and the psychological readiness to use technology for learning. Several practical implications follow: 

1. Curricular integration of digital literacy: Schools should incorporate explicit instruction in 

digital literacy not only basic ICT skills, but also information evaluation, curation, 

collaboration, and ethical use as part of regular curricula (Falloon, 2020). Validation studies for 

instruments like the Digital Literacy Scale emphasize multi-dimensional content that can map 

directly onto curriculum components. 

2. Teacher professional development: Teachers need targeted training that emphasizes 

pedagogical uses of digital tools and strategies to scaffold students’ digital competencies. 
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Professional learning should emphasize not just tool operation, but how to embed digital 

literacies into subject-specific instruction and assessment (Pegrum et al., 2022). 

3. Fostering digital self-efficacy: Interventions aimed at increasing students’ confidence with 

technology may amplify the educational benefits of digital literacy. As the mediation analysis 

suggested, self-efficacy constitutes a partial pathway through which literacy improves 

outcomes. 

4. Quality over quantity of screen use: The small positive correlation between academic screen 

time and learning outcomes suggests that how screens are used matters more than how long 

they are used. Time spent on directed, pedagogically meaningful activities will likely be 

beneficial, whereas unstructured screen time may not yield the same effects. This nuance is 

important given debates about screen time and learning. Recent media reports and research call 

for discerning, evidence-based policies rather than blanket restrictions. 

This research has several noteworthy constraints: 

1. Cross-sectional design: The primary analysis is cross-sectional, which constrains inferences 

regarding causality. Although prior GPA and robustness checks were used to reduce 

confounding, longitudinal or experimental designs would better establish causal direction. 

Recent meta-analyses attempt to assemble causal evidence but still highlight heterogeneity in 

designs; longitudinal replications are recommended. 

2. Measurement and adaptation: While the Digital Literacy Scale used here was adapted from 

validated instruments, cross-cultural adaptation and local validation remain important. Future 

work should report confirmatory factor analysis (CFA) and reliability evidence for the adapted 

instrument in the specific context. 

3. Sample representativeness: Participants were drawn from urban schools, potentially limiting 

generalizability to rural or resource-constrained contexts where infrastructure and access differ. 

Effect sizes may vary by access to devices, teacher readiness, and home support. 

4. Unobserved confounders: Other variables were not included in the primary model and could 

partially account for observed associations. Future studies should include broader covariates or 

use design strategies to probe causal claims. 

 

CONCLUSION 

Based on the findings of this study, it can be concluded that digital literacy plays a significant 

role in shaping students’ learning outcomes in the era of Society 5.0. The quantitative analysis 

indicates that higher levels of digital literacy are positively associated with improved academic 

achievement among high school students. This suggests that students who possess adequate skills in 

accessing, evaluating, and utilizing digital information are more capable of engaging effectively with 

learning materials, adapting to technology-based learning environments, and achieving better 

academic performance. Furthermore, the results highlight the importance of integrating digital literacy 

competencies into the educational curriculum as a fundamental skill for students to thrive in an 

increasingly technology-driven society. Strengthening digital literacy not only enhances academic 

outcomes but also equips students with critical competencies required for lifelong learning and active 

participation in the digital age.  
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