
International Journal of Applied and Scientific Research (IJASR) 
Vol. 4 No. 10, 2026: 713-728 
 
 
 
 

`713 
( 

DOI: https://doi.org/10.59890/ijasr.v4i10.3  
E-ISSN: 3025-7670 
https://journalijasr.my.id/index.php/ijasr  
 
 

Digital Literacy among University Students in Indonesia: A 
Systematic Review of Measurement, Academic Applications, and 
Evidence on Learning Outcomes 
 
Abriadi Muhara1*, Hasmawaty2, Syakhruni3, Andi Adam4, Aliem Bahri5 
1,2,3Makassar State University 
4,5Muhammadiyah University of Makassar 

Corresponding Author: Abriadi Muhara abriadi@unm.ac.id 

A R T I C L E I N F O A B S T R A C T 

Keywords: Digital Literacy, 
University Students, 
Indonesian Higher Education, 
Measurement, Learning, 
Systematic Review 
 
Received : 27, July 
Revised  : 28, August  
Accepted: 30, September 

 
©2026 Muhara, Hasmawaty, 
Syakhruni, Adam, Bahri: This is an 
open-access article distributed under 
the terms of the Creative Commons 
Atribusi 4.0 Internasional. 

 

Digital literacy supports students’ academic activities, 
but research varies in its definitions, instruments, and 
outcome indicators. This review synthesises 
definitions and measurement approaches, academic 
applications and their enablers and barriers, and 
associations with learning processes and outcomes 
among university students in Indonesia. Reporting 
follows PRISMA 2020. A Scopus search identified 208 
records, reduced to 129 after restriction to 2016–2025. 
Filters for article document type, English language, 
journal source type, and All Open Access yielded 72 
records. Applying inclusion and exclusion criteria 
resulted in 35 articles for extraction and synthesis. The 
review used ten extraction components and a 
structured synthesis addressing three research 
questions, distinguishing constructs, assessment 
methods, psychometric evidence, research designs, 
and outcomes. Findings reveal conceptual variation 
across digital literacy, digital competence, digital 
skills, and digital readiness, with self-report as the 
predominant measurement approach. Academic 
applications include information management, 
writing, collaboration, content creation, independent 
learning, and evaluation of artificial intelligence 
outputs. Lecturer and peer support, instructional 
design, and resource availability accompany barriers 
involving connectivity, devices, time, and information 
credibility. Digital literacy shows positive associations 
with several learning processes and outcomes, 
although relationships are not consistently direct or 
uniform. The predominance of cross-sectional designs 
and self-report measures, limited comparison groups, 
and inconsistent reporting constrain causal inference. 
The review highlights the need for multidimensional 
measurement, performance assessment, and complete 
methodological reporting. 
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INTRODUCTION 
Students’ academic activities increasingly depend on digital resources, 

devices, and spaces for interaction. Students use digital technologies to search 
the literature, access materials, write, communicate with lecturers, collaborate 
with peers, and produce various outputs (Limba et al., 2026; Yumiarty, 2026). 
Academic requirements therefore extend beyond device operation to evaluating 
information credibility, integrating sources, communicating knowledge, and 
considering security and ethics. The studies reviewed in this article show that 
these requirements arise across fields, including teacher education, English 
language education, accounting, engineering, entrepreneurship, and 
environmental learning (Ng et al., 2023; Tsani & Sufirmansyah, 2025). 

Nevertheless, existing research does not define digital literacy consistently. 
Some studies use digital literacy, while others refer to digital competence, digital 
skills, or digital readiness. These terms overlap but emphasise different aspects 
(Campos & Scherer, 2023; Simanjuntak, 2022). Competence may encompass 
knowledge, skills, and attitudes; skills may refer more specifically to technology-
use practices; and readiness may combine capabilities with access, comfort, and 
willingness to adapt. These differences affect indicator selection and the scope of 
research conclusions. Treating the terms as equivalent without examining 
instrument content therefore risks inappropriate comparisons (Johnson & Jensen, 
2024; Otto et al., 2021). 

Conceptual frameworks also contribute to measurement variation 
(Cruchinho et al., 2024; Iliescu et al., 2024). (Siddiq et al., 2023) organise digital 
literacy into information and data, communication and collaboration, content 
creation, safety, and problem-solving. The literature also addresses awareness, 
attitudes, resource management, knowledge construction, and communication 
(Siddiq et al., 2023; Tınmaz et al., 2022). Other studies draw on the International 
ICT Literacy Panel, Hague and Payton, Falloon, or frameworks adapted to 
disciplinary contexts. Even when studies cite the same framework, adaptation 
and item removal can produce instruments with different coverage. Citing a 
framework in the theoretical background does not necessarily establish that 
measurement covers all its dimensions (Johnson & Jensen, 2024; Wang et al., 
2023). 

Differences in assessment methods further limit comparability. Self-report 
questionnaires assess participants’ perceptions of their capabilities or practices, 
whereas knowledge tests assess responses to specified problems (Rohim, 2021; 
Shewchuk et al., 2023). Performance tests, observations, and artefact assessments 
provide evidence of students’ actions or products, while interviews explain their 
experiences and reasoning. Each method has strengths and limitations (Rohim, 
2021). Positive self-perceptions, for example, do not necessarily reflect accurate 
source evaluation. Conversely, successfully producing one digital artefact does 
not represent every dimension of digital literacy. Findings should therefore be 
interpreted according to the type of evidence collected (Nguyen & Habók, 2023; 
Suri et al., 2025). 

Academic applications of technology should also be distinguished from 
platform use alone. E-portfolio studies document information organisation, link 
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embedding, and multimedia content creation (Boholano et al., 2022; Lu, 2021). 
Other examples include video production in microteaching and information-
management practices among postgraduate students. These examples identify 
specific academic practices. By contrast, social media use frequency or acceptance 
of artificial intelligence alone does not demonstrate digital competence. 
Technology use can support learning while also involving distraction, credibility 
concerns, access constraints, and ethical challenges (Rochim, 2024; Setyarini et al., 
2025). 

The relationship between digital literacy and learning also requires careful 
examination. (Manubey et al., 2022) found an association between digital literacy 
and research competence, but not critical thinking. (Rosyid et al., 2024) reported 
an association with online engagement and an indirect association with 
accounting competence. These findings indicate that relationships may vary by 
outcome and analytical pathway. In intervention studies, improvements in 
digital literacy should also be distinguished from changes in other academic 
outcomes. Changes following learning activities do not, by themselves, establish 
causal effects, particularly without a comparison group (Dyantyi-Gwanya et al., 
2025; Wisudojati et al., 2024). 

These issues indicate a need for synthesis that retains the connections 
among concepts, measurement, practices, and outcomes (Martella et al., 2023). 
Reviews that merely summarise literacy levels or count significant findings risk 
overlooking differences in instruments and research designs. This review 
therefore organises the evidence around three interrelated research questions 
(Friedrich et al., 2024; Suri et al., 2025). 
 

Table 1. Research questions and contributions of the synthesis 
Research question Review focus 

Intended 
contribution 

RQ1. How do studies define 
and measure digital literacy? 

Constructs, 
dimensions, 
assessment, validity, 
and reliability 

Clarify 
measurement 
equivalence and 
limitations. 

RQ2. How do students 
apply digital literacy, and 
what enables or hinders its 
use? 

Academic activities, 
practices, tools, and 
contextual factors 

Identify applications 
supported by 
evidence. 

RQ3. How is digital literacy 
associated with learning 
processes and outcomes, 
and how strong is the 
evidence? 

Outcomes, analytical 
role of the construct, 
designs, estimates, and 
appraisal 

Distinguish 
associations, 
changes, and causal 
claims. 

 
These three areas allow the review to explain key patterns while identifying 

variation and uncertainty in the available evidence. Its contributions include 
distinguishing construct terminology, evaluating alignment between claims and 
assessment methods, and integrating quantitative and qualitative findings. This 
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approach aims to help researchers select appropriate measurement methods and 
support educators in designing digital literacy development integrated with 
concrete academic activities. 

 
METHODOLOGY 
Review Design and Research Questions 

This study uses a systematic literature review (SLR) approach, with 
reporting guided by the Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses 2020. The guideline supports transparent reporting of 
identification, screening, eligibility assessment, and inclusion. The review 
addresses three research questions concerning definitions and measurement of 
digital literacy; academic applications and their enablers and barriers; and 
associations with learning processes and outcomes among university students in 
Indonesia. 

Information Sources and Search Strategy 
The literature search used Scopus and initially identified 208 records. 

Restricting publication years to 2016–2025 reduced this number to 129. The 
search strategy, including search fields and Boolean operators, used the 
following expression: ("digital literac*" OR "digital competenc*" OR "digital 
skill*") AND (student* OR undergraduate* OR postgraduate* OR "pre-service 
teacher*" OR "preservice teacher*" OR "teacher candidate*") AND ("higher 
education" OR universit* OR college* OR "tertiary education" OR "teacher 
education") AND Indones* AND NOT ("systematic review" OR "systematic 
literature review" OR "literature review" OR "meta-analysis" OR metaanalysis 
OR bibliometric*). 

Filters were then applied sequentially for document type Article, language 
English, source type Journal, and access status All Open Access. After all filters, 
72 records remained for assessment against the inclusion and exclusion criteria. 
The reductions of 79 records after the year restriction and 57 after the combined 
filters represent differences in search results, rather than full-text exclusions or 
reports that could not be retrieved. 
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Figure 1. Search and Selection Flow Based on the Available Counts 

 
Eligibility Criteria 

Articles were considered relevant if they reported empirical research 
involving university students in Indonesia and provided evidence for at least one 
research question. Pre-service teachers were included in the target population. 
For mixed populations, the contribution of university student data had to be 
identifiable; multinational studies had to specify participation from Indonesia. In 
multinational psychometric research, combined findings were labelled 
separately and were not interpreted as Indonesia-only estimates. Self-report 
studies remained eligible, but interpretation considered the type of evidence 
used. 

Related constructs were considered when their instruments covered 
relevant digital capabilities. Platform use, device ownership, or training 
recommendations alone did not meet the criteria. Non-empirical articles, 
reviews, bibliometric studies, and publications outside the specified types were 
excluded. Career or technology-acceptance outcomes did not automatically 
warrant exclusion if an article also contributed to digital literacy measurement. 
However, these outcomes were separated from academic outcomes in the 
synthesis. Unclear abstract information prompted full-text examination rather 
than immediate exclusion. 
 
Study Selection and Dataset Status 

The 72 articles were assessed against the predefined inclusion and exclusion 
criteria. Assessment considered the university student population in Indonesia, 



Muhara, Hasmawaty, Syakhruni, Adam, Bahri 

718 
 

the empirical nature of the research, the relevance of digital literacy or related 
constructs, and contributions to at least one research question. Technology or 
platform use alone was insufficient without evidence of relevant capabilities, 
practices, or measurement. 

Selection involved title and abstract screening followed by full-text 
examination against the eligibility criteria. The final selection summary indicated 
that 35 articles were included in extraction and synthesis, while 37 of the 72 
records were not included in the final corpus. Counts at each stage, full-text 
availability, and exclusion reasons were recorded. Figure 1 summarises the 
available counts. 
 
Data Extraction 

Data were extracted using ten components: article identification; 
participants and context; design and analysis; definitions, frameworks, and 
dimensions; instruments and assessments; validity and reliability; academic 
applications; enablers and barriers; learning processes and outcomes; and 
methodological appraisal and evidence limitations. Each article should be linked 
to a unique identifier using its title and DOI. The author extracted the data, and 
unreported information was recorded as unavailable. 
 
Appraisal and Synthesis 

Methodological appraisal covered design, sampling, confounding, 
measurement, comparison groups, methodological integration, and reporting 
completeness. The synthesis drew on limitations documented in the extraction. 
Because formal domain-level appraisal was not fully documented, findings were 
not presented as formal evidence-certainty categories. 

For RQ1, analysis involved grouping constructs, comparing definitions, 
mapping dimensions, classifying assessments, and examining psychometric 
evidence. RQ2 used thematic grouping of academic activities and factors at 
student, instructional, institutional, and infrastructure levels. Empirical findings 
were distinguished from recommendations and conceptual accounts. 

For RQ3, learning processes, academic outcomes, digital literacy 
development, and related outcomes were separated. Correlations, regressions, 
SEM estimates, within-group changes, and between-group comparisons were 
analysed separately. Mixed-methods components were not counted as 
independent studies. Narrative sensitivity analysis compared conclusions when 
studies with prominent reporting problems were set aside; it did not involve 
recalculating effects. Meta-analysis was not undertaken because heterogeneity in 
constructs, outcomes, estimation methods, and limited precision information 
prevented defensible pooling. 
 
RESEARCH RESULT 

The Scopus search identified 208 records. Restriction to publication years 
2016–2025 reduced this number to 129, and document, language, source, and 
open-access filters left 72 records. The final selection summary listed 35 articles 
for extraction and synthesis. Each article’s contribution to the research questions 
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was determined by its reported data and analyses; not every article provided 
evidence for all three questions. 

 
Definitions and Measurement 

The reviewed studies used various construct terms, including digital 
literacy, digital competence, digital skills, digital readiness, and specialised 
constructs. Identified dimensions included information, communication, content 
creation, safety, problem-solving, culture, and pedagogical application. Several 
articles did not provide explicit definitions, and theoretical frameworks did not 
always correspond directly to operational dimensions. 

Self-report questionnaires were the most common measurement approach 
in the extraction table. Other approaches included cognitive tests, observation, 
video tasks, interviews, and e-portfolio analysis. Validation of technology-
acceptance instruments was not treated as digital literacy validation. Reported 
psychometric evidence primarily concerned internal consistency, content 
evaluation, and factor analysis. Test–retest reliability, measurement error, and 
invariance information were not recorded in the extraction. Some entries 
reported Aiken’s V values exceeding one or score categories inconsistent with the 
item counts and scales. These discrepancies require verification against the 
original articles before interpretation. 

 
Academic Applications 

Students used digital capabilities to search for and evaluate sources, write, 
collaborate, create content, and learn independently. E-portfolios and video 
production provided concrete product-based evidence. Interviews described 
literature management and verification of AI outputs. Reported support 
included lecturer guidance, peer collaboration, activity planning, and resource 
access. Identified barriers involved internet connectivity, data allowances, 
devices, time, distraction, and information credibility. However, some entries 
classified as factors were recommendations or methodological issues and were 
therefore not counted as empirical barriers. 

 
Associations with Learning 

The evidence indicated positive associations with several learning 
processes and outcomes, although patterns were not consistent across studies. 
Differences in outcomes and methods limited direct comparisons of estimate 
magnitudes. 
 

Table 2. Summary of evidence on associations and changes 
Study Main finding Interpretive limitation 

Indah et al. 
(2022) 

Research competence: r = 0.566; 
critical thinking: r = 0.011 

Bivariate associations; 
findings differ by outcome. 

Rosyid et al. 
(2025) 

Engagement: β = 0.564; direct 
association with accounting 
competence not significant 
 

An indirect pathway 
through engagement was 
reported as significant. 
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Lukitasari et 
al. (2022) 

Association with learning 
outcomes: r = 0.505; R² = 0.255 

Does not indicate the 
proportion of outcomes 
caused by digital literacy. 

Indriyani et 
al. (2023) 

Writing R² = 0.930 for digital 
literacy and collaboration 
jointly 

The independent 
contribution of digital 
literacy is unavailable. 

Maspiroh et 
al. (2025) 

Digital literacy gains: 20.92 
versus 3.46 points 

A test of between-group 
change is unavailable. 

Yuvita et al. 
(2025) 

Video score: 59.52 to 87.05 No comparison group. 

Elvi Rahmi et 
al. (2025) 

Between-group difference in 
mindset; d = 1.21 

Effect of the instructional 
package, not digital literacy 
alone. 

 
DISCUSSION 

Research on digital literacy in Indonesian higher education operationalises 
the construct in different ways. This variation affects the evidence as a whole, 
from capability profiles to associations with learning. Instruments labelled as 
measures of digital literacy may assess technology-use frequency, perceived 
capability, readiness, or performance. Differences in scores across studies 
therefore do not necessarily indicate differences in students’ capabilities. 
Synthesis should consider the substance of the construct and the meaning of the 
responses measured. 

The predominance of self-report limits interpretation of positive findings. 
Students may view technology use as easy or beneficial without demonstrating 
accurate information evaluation. Measuring predictors and outcomes through 
self-report also creates potential common method bias; however, this synthesis 
did not test whether that bias affected the findings. High internal consistency 
does not, by itself, establish the validity of performance measurement. Task and 
artefact evidence can complement this information, although it is usually 
obtained in more bounded contexts. Multiple methods may help assess 
alignment between perceptions and actual capabilities. 

Academic applications show digital skills in activities with specific 
purposes and products. E-portfolio, microteaching, and writing studies illustrate 
tool use, information management, and content creation. Lecturer and peer 
support were reported during these activities, while internet access, devices, and 
time posed constraints. These findings emphasise the importance of instructional 
design and access conditions. Factors presented only as recommendations, 
however, cannot be treated as empirically demonstrated influences. 

Associations with learning outcomes require interpretation specific to each 
outcome. Rosyid’s findings suggest that engagement can serve as an 
intermediate pathway in a statistical model. Indah’s findings indicate that an 
association with research competence does not necessarily extend to critical 
thinking. These findings do not support the assumption that digital literacy offers 
uniform benefits across all outcomes. Differences in dimensions, tasks, contexts, 
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and measurement should be examined as possible explanations rather than 
disregarded through pooling. 

Intervention studies provide more direct evidence of change, but their 
evidential strength varies. The entrepreneurship intervention included a 
comparison group and baseline analysis, whereas the microteaching study 
assessed performance repeatedly without a comparison group. The RADEC 
study showed descriptively different gains, but separate within-group tests did 
not establish a difference in effects. Moreover, improvement in digital literacy is 
an outcome in its own right. Without additional measurement, it cannot justify 
conclusions about higher grades, greater subject mastery, or improved writing 
quality. 

This review is limited by its search coverage and the available evidence. 
Searching only Scopus and restricting inclusion to English-language and open-
access articles may exclude relevant Indonesian-language research, journals 
outside Scopus, and subscription-only articles. The synthesis also depends on 
extraction accuracy; some entries do not clearly distinguish findings, 
recommendations, and conceptual accounts. Domain-level appraisal 
documentation and information on estimate precision remain incomplete. 
Narrative sensitivity analysis does not replace formal risk-of-bias assessment. 
Conclusions are therefore restricted to associations and practices supported by 
the data, rather than certainty about causal effects. 
 
CONCLUSIONS AND RECOMMENDATIONS 

This review shows that studies of digital literacy among university students 
in Indonesia use diverse definitions and measurement approaches. The construct 
encompasses information management, communication, content creation, safety, 
and problem-solving. Instrument coverage, however, does not always align with 
the conceptual framework cited. Self-report is the most widely used approach, 
whereas performance tests, observation, and artefact analysis provide evidence 
more closely tied to the context of capability use. Available psychometric 
evidence primarily supports internal consistency and the structure of particular 
instruments, rather than equivalence across all measures. 

Students apply digital capabilities to source searching, research, writing, 
collaboration, content creation, and independent learning. These applications are 
supported by activity design, lecturer guidance, peer interaction, and resource 
and technology availability. Reported constraints include connectivity, devices, 
data allowances, limited time, distraction, and information quality. Nevertheless, 
not all factors in the extraction originate from empirical testing or participants’ 
experiences. Empirical findings should therefore be distinguished from 
recommendations. 

The relationship between digital literacy and learning depends on the 
outcome examined. Several studies report positive associations with 
engagement, research competence, and learning outcomes, while others find 
indirect associations or non-significant results. Interventions show capability 
development in particular contexts but have not isolated digital literacy’s 
contribution from other pedagogical components. The available evidence is 
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therefore insufficient to establish a causal relationship between digital literacy 
and academic achievement in general. 

Universities should integrate digital literacy development into academic 
tasks with defined objectives. Activities such as literature searching, source 
verification, collaborative writing, material production, and evaluation of AI 
outputs can be designed to produce assessable outcomes. Assessment should 
cover processes and products, including source accuracy, the rationale for 
information selection, content quality, and ethical considerations. Technical 
support should accompany academic guidance. 

Researchers should select instruments aligned with construct definitions 
and research objectives. Reporting should include retained items, scales, scoring 
methods, category thresholds, assessor identities or qualifications, and sources of 
validation evidence. Longitudinal studies and interventions with comparison 
groups can clarify temporal relationships. Analyses should also account for 
baseline capability and confounding and report confidence intervals. Mixed-
methods studies should explain how qualitative findings complement or test 
interpretations of quantitative results. 

Overall, the findings support digital literacy development integrated with 
academic tasks and assessed through appropriate methods. Programme 
implementation should include evaluation of processes, products, and student 
access. Interpretation of benefits must consider outcomes, measurement 
methods, and research designs. Stronger evidence requires transparent 
reporting, validated measurement, comparison groups, and adequate 
observation periods to assess changes in learning. 
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Appendix A 
Article Identification and Record Reconciliation 

Table A1 lists the 35 records in the supplied extraction dataset. IDs A01–
A35 follow the original row order and are appendix identifiers, not the repeated 
S01 identifiers in the source. The reported final corpus of 35 articles. Table A1. 
Identification of the 35 extraction records. 
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future: Integrating IoT and big 
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