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ABSTRACT

This study examined the relationship between digital literacy competencies and learning outcomes through
the implementation of blended learning models in Indonesian higher education institutions during the post-
pandemic period. Employing a qualitative research methodology, this investigation utilized semi-structured
interviews were conducted with 25 university students and 15 faculty members across five Indonesian
universities, complemented by a document analysis of institutional policies and learning management system
data. Through thematic analysis, following Braun and Clarke's six-phase approach, four primary themes
emerged: (1) Digital Competency Development, (2) Pedagogical Transformation, (3) Learning Engagement
Adaptation, and (4) Institutional Infrastructure Challenges. The findings revealed that students with higher
digital literacy levels demonstrated enhanced learning outcomes in blended environments, characterized by
improved critical thinking skills, increased collaborative engagement, and greater autonomous learning
capabilities. However, significant disparities exist in digital access and competency levels, creating
educational inequities that require institutional interventions. The study concludes that successful blended
learning implementation necessitates comprehensive digital literacy development programs, robust
technological infrastructure, and adaptive pedagogical strategies that bridge the digital divide, while
enhancing educational quality in post-pandemic higher education contexts.
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I.  INTRODUCTION

The unprecedented global disruption caused by the COVID-19 pandemic fundamentally transformed
educational paradigms worldwide, forcing institutions to transition rapidly from traditional face-to-face
instruction to digital learning modalities. In Indonesia, this transformation has exposed critical gaps in digital
infrastructure and digital literacy competencies across higher education institutions, highlighting the urgent
need for a comprehensive understanding of how digital literacy impacts learning outcomes in blended learning
environments.

Digital literacy, defined as the ability to find, evaluate, utilize, share, and create content using digital
technologies and the Internet, has emerged as a critical 21st-century skill that is essential for academic success
and professional development. The post-pandemic educational landscape has positioned digital literacy not
merely as a complementary skill, but as a fundamental competency that directly influences learning outcomes
and academic performance (Affendy Lee et al., 2025).

Blended learning, which combines face-to-face instruction with online digital media, has been identified as a
sustainable solution in post-pandemic higher education. This pedagogical approach offers flexibility,
accessibility, and personalized learning experiences, while maintaining the essential human interaction
components of traditional classroom settings. However, the effectiveness of blended learning models depends
significantly on the digital literacy competencies of students' and educators.” Recent studies have demonstrated
that blended learning environments can enhance student engagement, improve learning outcomes, and develop
21st-century skills when implemented effectively. Research indicates that students in hybrid learning models
show improved academic performance, higher course completion rates, and enhanced self-directed learning
capabilities compared to those in purely online or traditional classroom settings. Furthermore, blended learning
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has been found to foster critical thinking, problem-solving abilities, and collaborative skills that are essential
for contemporary workforce preparation (Lima et al., 2025).

Despite these promising findings, significant challenges persist in the implementation of blended learning in
higher-education contexts. Digital divide issues, inadequate technological infrastructure, insufficient faculty
training, and varying levels of student digital literacy create barriers to their effective implementation. In the
Indonesian context, these challenges are particularly pronounced owing to geographical diversity,
socioeconomic disparities, and varying levels of technological access across different regions (Mastam, 2024).
The relationship between digital literacy and learning outcomes in blended learning environments remains
underexplored in the Indonesian higher education context. While quantitative studies have examined academic
performance metrics, there is limited qualitative research investigating nuanced experiences, perceptions, and
adaptive strategies employed by students and faculty in navigating digital learning environments.
Understanding these qualitative dimensions is crucial for developing effective policies and practices to
enhance educational quality and equity in post-pandemic higher education.

Il. METHODS

This study employed a qualitative research methodology using a multiple case study design to investigate the
relationship between digital literacy and learning outcomes in blended learning environments within
Indonesian higher education institutions. The case study approach was selected as it enables in-depth
exploration of complex educational phenomena within real-world contexts, allowing for a comprehensive
understanding of participant experiences and institutional dynamics.

Following Yin's case study framework, this research utilized an instrumental multiple-case design, examining
five distinct university contexts to identify patterns and variations in digital literacy implementation and
learning outcomes. The multiple-case approach enhances the transferability and credibility of findings while
providing a comprehensive understanding of diverse institutional contexts.

Research Setting and Participants

This study was conducted across five Indonesian universities representing diverse geographic locations,
institutional types, and student populations. The selected institutions included two public universities under
the Ministry of Education (Universitas Indonesia Jakarta and Universitas Brawijaya Malang) and three Islamic
universities under the Ministry of Religious Affairs (UIN Sunan Kalijaga Yogyakarta, UIN Alauddin
Makassar, and UIN Raden Fatah Palembang).

Purposive sampling was employed to select participants based on their experiences with blended learning
during the post-pandemic period. The study involved 25 university students representing various academic
disciplines and educational levels and 15 faculty members with experience in blended learning
implementation. The student participants included undergraduate and graduate students from diverse
socioeconomic backgrounds and geographic origins, ensuring the representation of varied digital literacy
levels and learning experiences.

Faculty participants were selected based on their active involvement in blended learning implementation,
representing different academic disciplines, and varying levels of technological competency. All participants
provided informed consent and were assured confidentiality throughout the research process.

Data Collection Methods

Data collection employed multiple sources to ensure triangulation and enhance credibility. The primary data
collection methods were as follows:

Semi-structured Interviews: In-depth interviews were conducted with all participants using interview guides
developed based on literature review and pilot testing. Student interviews explored students’ experiences with
digital learning, perceived challenges and benefits, learning strategies, and outcomes. Faculty interviews
examined pedagogical adaptations, technology integration experiences, and student-learning patterns.
Document Analysis: Institutional documents, including blended learning policies, curriculum guidelines,
learning management system data, and student performance records, were analyzed to provide a contextual
understanding of implementation approaches and outcomes.

Field Observations: Limited classroom observations were conducted in hybrid learning sessions to understand
the interaction patterns, technology usage, and learning dynamics in blended environments.

Data Analysis
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The data analysis followed Braun and Clarke's six-phase thematic analysis approach, whisch is recognized as
a robust method for identifying patterns and themes in qualitative data. The analysis process included the
following steps.

Phase 1: Data Familiarization: All interview transcripts were transcribed verbatim and read multiple times to
achieve a deep familiarity with the data. The initial notes and impressions were recorded.

Phase 2: Initial Coding: Systematic coding of transcripts was conducted using inductive and deductive
approaches. Codes were developed to capture relevant data segments related to digital literacy, learning
experience, and outcomes.

Phase 3: Theme Development: Codes were analyzed for patterns and relationships, with potential themes
identified through iterative analysis and discussion among research team members.

Phase 4: Theme Review: Themes were critically evaluated for internal coherence and distinctiveness, with
refinement conducted through multiple analysis cycles.

Phase 5: Theme Definition: Final themes were clearly defined and named, with comprehensive descriptions
developed for each theme and sub-theme.

Phase 6: Report Production: Findings were synthesized with supporting evidence from participant quotes and
document analysis.

Research Rigor and Trustworthiness

Multiple strategies have been employed to ensure rigor and trustworthiness. Credibility was established
through triangulation of data sources, member checking with participants, and prolonged engagement with the
research context. Transferability was enhanced through a thick description of the research context and
participant experiences. Dependability was ensured through detailed documentation of research processes and
decision-making trials. Confirmability was achieved through reflexive and peer-debriefing sessions.

I11. RESULTS AND DISCUSSION

A. Digital Competency Development
Digital literacy has emerged as the cornerstone for effective learning in blended environments. Variations in
competency profoundly affect students' confidence, engagement, and academic performance.
Foundational Digital Skills: Students possessing basic competencies in navigating learning management
systems, using communication apps, and managing digital assignments encountered fewer barriers and
experienced smoother learning transitions. One participant stated:
"l didn't feel overwhelmed because | was already comfortable using devices and apps essential for
learning. Those who needed to learn the basics struggled, which sometimes made them fall behind"
(Student A, Public University).
Advanced Technological Integration: Some students demonstrated sophisticated integration of multiple digital
tools, enhancing their efficiency and collaboration. One graduate student explained the following:
"I combine apps for note-taking, data analysis, and communication. This integration helps me stay
organized and collaborate effectively with my peers" (Graduate Student, Islamic University).
Continuous Learning Adaptation: The pandemic has forced continuous learning and adaptation to emerging
technologies. Participants who embraced this mindset adjusted better to evolve their blended learning
demands.

Pedagogical Transformation
Blended learning catalyzed significant pedagogical shifts essential for maximizing learning outcomes.
Instructor Adaptation: Faculty repositioned their roles from lecturers to facilitators by employing interactive
methods. One faculty member commented:
"Shifting from long lectures to interactive, shorter video segments combined with face-to-face discussions
enhanced student participation and critical thinking" (Faculty Member, Public University).
Curriculum Redesign: Aligning learning objectives with appropriate delivery methods is crucial. Institutions
with deliberate instructional design showed superior engagement and outcomes.
Assessment Evolution: Traditional examinations are inadequate. The faculty adopted continuous assessment,
peer reviews, and digital portfolios to better capture student progress holistically.

Learning Engagement Adaptation
Student engagement evolved, shaped by digital platforms and hybrid modalities.
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Participation Patterns: Many students found online discussions less intimidating and more conducive to
thoughtful responses, although some struggled with distractions in remote settings.

Collaborative Learning: Digital tools enable teamwork across geographic boundaries and foster new
collaborative skills.

Self-Directed Learning: Blended learning requires enhanced autonomy. Students with strong self-regulation
excelled, whereas others needed institutional support.

International Journal of Educational Research Excellence (IJERE)
https://ejournal.ipinternasional.com/index.php/ijere

Institutional Infrastructure Challenges

Infrastructure significantly influenced blended learning implementation and equity.

Technological Infrastructure Deficits: Poor Internet connectivity and limited access to devices, especially for
students in rural or socioeconomically disadvantaged areas, hindered participation and performance.

Faculty Development Needs: Gaps in faculty digital pedagogy training have limited their effectiveness.
Institutions with strong training programs had better outcomes.

Student Support Service Gaps: Technical assistance and digital literacy training are often insufficient, which

affects student retention and success.

Table 1. Digital Competency Development

Theme

Subtheme

Participant Type

Supporting Data (Quotes/Observations)

Digital Competency
Development

Pedagogical
Transformation

Learning Engagement
Adaptation

Institutional Infrastructure

Foundational Digital
Skills

Advanced Tech
Integration

Continuous Learning
Adaptation

Instructor Adaptation

Curriculum Redesign

Assessment Evolution

Participation Patterns

Collaborative Learning

Self-Directed Learning

Tech Infrastructure
Deficits

Faculty Development
Needs

Student Support Service
Gaps

Student A (Public
Univ)

Graduate Student
(Islamic Univ)

Student B (Public
Univ)

Faculty Member
(Public Univ)

Faculty Member
(Islamic Univ)

Faculty Member
(Public Univ)

Student C (Islamic
Univ)

Student D (Public
Univ)

Student E (Islamic
Univ)

Student F (Rural Univ)

Faculty Member
(Public Univ)

Student G (Public
Univ)

"l wasn't worried because | already knew how to use
various applications."

"I use different apps for different purposes — note-
taking, collaboration, analysis."

"I had to learn new platforms quickly and keep up
with updates.”

"l created shorter videos and interactive activities
instead of long lectures."

"We aligned the course objectives carefully to fit
blended delivery."

"Continuous assessments and digital portfolios give
better insights into students' learning."

"Online discussions allowed me to think before
responding, unlike in-class."

"We used virtual rooms to work together despite
different locations."

"Blended learning pushed me to manage my time
and studies independently."

"Sometimes the internet is so poor | miss sessions or
can't submit assignments on time."

"Many colleagues struggled with tech use because
training was limited."

"We needed more help with navigating platforms
and technical problems."

B. Discussion
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Consistent with prior studies, digital literacy has emerged as a critical competence that underpins student
success in blended learning environments. This competency encompasses foundational skills, such as
navigating learning management systems (LMS), effective use of digital communication tools, and higher-
order skills, including information evaluation and digital content creation.

Students with higher levels of digital literacy were better equipped to engage autonomously, manage learning
resources effectively, and collaborate interactively with peers and faculty. This aligns with theories positioning
digital literacy as a key 21st-century skill crucial for academic achievement and lifelong learning (YILMAZ,
2021)(Acma & Ducot, 2025). The findings specifically corroborate recent research from Indonesia, indicating
that blended learning models fostering active technology engagement significantly improve digital literacy
skills, which in turn enhances learning outcomes and academic performance (Agartsupa et al., 2025).
However, digital literacy is not a static trait, but a dynamic and evolving competency shaped by continuous
learning and adaptation. Pandemic-induced shifts in educational delivery highlight the importance of lifelong
digital learning mindsets. Students who actively updated their technical skills and adopted new digital tools
were more successful in coping with the challenges and opportunities of the hybrid education systems. This
insight corresponds to emerging views of digital literacy as fluid and context-dependent, requiring ongoing
pedagogical and supportive interventions to foster adaptability (Nacaroglu et al., 2025).

The successful deployment of blended learning is contingent not only on student digital literacy, but also on
profound transformations in teaching philosophy, curriculum design, and assessment strategies. The study
participants confirmed that faculty members who embraced more interactive, student-centered pedagogies,
such as flipped classrooms, microlearning videos, and formative digital assessments, enabled richer learning
experiences and outcomes (Masrukhin, 2025).

This pedagogical shift demands sophisticated digital competencies from instructors as well as institutional
support for professional development. Research emphasizes that effective blended learning transcends mere
technology adoption and requires redesigning content delivery and engagement methods to harmoniously
integrate synchronous and asynchronous modalities harmoniously (Jayaswal & Sharma, 2025)(Culbreth &
Martin, 2025).

Furthermore, interactive digital platforms allow instructors to implement diverse and authentic assessment
forms including digital portfolios, peer reviews, and project-based evaluations. These approaches provide more
comprehensive insights into student learning beyond traditional exams, encouraging the critical thinking,
creativity, and self-regulation skills essential for modern higher education.

Blended learning environments reshaped student engagement in distinctive ways, fostering enhanced
participation in online discussions, flexible collaboration, and greater demand for self-directed learning. Many
students reported that digital platforms offered safer spaces for reflection and expression, improving the quality
and quantity of their participation. This echoes the findings from international case studies, highlighting the
potential for blended learning to democratize classroom voice and promote inclusive engagement.

However, digital settings also present challenges. Sustaining motivation and concentration during online
synchronous sessions is difficult for some students, especially when compounded by external distractions and
technological disruptions. Such dynamics underline the crucial role of self-regulation and time management
skills within blended contexts, as noted by global higher education research on the efficacy of hybrid models
(Science Direct, 2024).

The study further noted that collaborative learning evolved into more complex formats, involving virtual
breakout rooms, asynchronous teamwork, and cross-campus partnerships. While these fostered important
teamwork and digital communication skills, some students missed the spontaneous, informal interactions that
are characteristic of face-to-face settings. Effective blended learning design must strive to balance digital
collaboration tools with opportunities for an authentic social presence (Agustina & Suharya, 2021).

A salient finding was the critical influence of institutional and infrastructural factors on the success and equity
of the blended learning implementation. Many students experienced Internet connectivity issues, device
insufficiencies, and unreliable learning platforms, which limited their participation and performance. These
infrastructure challenges disproportionately affect students from rural or lower socioeconomic backgrounds,
thereby exacerbating educational inequities.

Faculty Development has emerged as a pivotal institutional domain. Inadequate training and support for
teaching in blended environments constrain the pedagogical potential of digital tools, negatively affecting
learning outcomes. Universities with structured and continuous professional development initiatives reported
better transitions to hybrid education and more positive student feedback (Mr. Bivash Mandal, 2020).
Student support services require significant adaptation. Traditional on-site academic advice, technical
troubleshooting, and digital literacy training require reconfiguration to address the unique demands of remote
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and hybrid modalities. Institutions demonstrating comprehensive support frameworks—integrating digital
help desks, online orientation modules, and peer mentoring—have achieved higher student retention and
success rates. These institutional insights align with international post-pandemic analyses, underscoring the
necessity of systemic, holistic approaches integrating infrastructure, training, and student services to realize
the promises of blended learning (Zalizniuk & Plaksun, 2025).

While digital literacy can empower learners and enhance educational outcomes, it also risks deepening if
access and support are uneven. The study’s qualitative data vividly illustrated the digital divide problem:
students with limited Internet connectivity or outdated devices faced serious disadvantages that digital learning
models alone could not resolve (Chen, 2025).

This calls for policy-level commitments to digital equity, including investments in broadband infrastructure,
subsidies for devices, and inclusive digital literacy programs tailored to marginalized populations. In the
Indonesian context, where geographic and economic disparities are pronounced, targeted interventions are
urgently needed to prevent hybrid education from becoming a source of exclusion.

Internationally, scholars have argued that blended learning strategies must consciously incorporate equity
frameworks—not only distributional equality, but also considerations of differential needs and capabilities
(Masoumian Hosseini et al., 2025). Educational institutions and governments must collaborate to ensure that
technological advancement does not bypass vulnerable groups, thus fulfilling the inclusive potential for post-
pandemic educational transformation.

IV. CONCLUSIONS

This study highlights the pivotal role of digital literacy in shaping learning outcomes within blended learning
environments in Indonesian higher education in the post-pandemic era. The findings indicated that students
with strong digital competencies exhibited enhanced critical thinking, collaborative engagement, and
autonomous learning, leading to better academic performance. However, disparities in digital access and skills
create significant challenges affecting educational equity. Effective blended learning requires not only learner
competency, but also comprehensive pedagogical transformation, robust technological infrastructure, and
targeted faculty development. Institutional support services must be adapted to address the unique demands of
hybrid learning and foster student autonomy and motivation. To maximize the benefits of blended learning,
higher education institutions should integrate digital literacy across curricula, invest in faculty training, and
prioritize equitable infrastructure expansion. Policymakers play a crucial role in bridging the digital divide and
ensuring inclusive access. This study provides valuable qualitative insights into post-pandemic educational
transformation, emphasizing that digital literacy is a dynamic and essential capability for thriving in evolving
learning landscapes. Future efforts must focus on sustainable strategies that holistically enhance digital
competencies, pedagogical practices, and infrastructural equity to optimize learning outcomes in Indonesia’s
higher education.
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