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Abstract


Digital literacy is central to collaborative teaching in technology-mediated environments, particularly open and distributed learning. Guided by the Community of Inquiry and TPACK (Technological Pedagogical Content Knowledge) frameworks, this systematic review examines how digital literacy enables educators to codesign instruction, sustain interaction, and support reflective practice while addressing structural and contextual barriers. Following PRISMA 2020, comprehensive searches in Scopus and the Web of Science identified 32 peer-reviewed articles published in 2024. Thematic synthesis produced three strands: (a) integration of digital literacy in education, highlighting links to teaching presence, professional development, and instructional design; (b) digital literacy in response to educational challenges, demonstrating its role in resilience, equity, and socio-emotional support across remote and hybrid contexts; and (c) advancing learning through digital competencies, detailing gains in collaboration, critical inquiry, and innovative use of augmented reality, virtual reality, data analytics, and emerging AI tools alongside ethical considerations. Evidence indicates that digital literacy functions as a pedagogical capacity rather than solely a technical skill and yields the strongest outcomes when aligned with institutional culture, curriculum design, and continuous professional learning. Policy recommendations include sustained investment in equitable infrastructure, structured capacity building aligned with UNESCO’s Digital Literacy Global Framework and ICT (Information and Communication Technology) Competency Framework for Teachers, and explicit attention to ethics and inclusion. Future research should adopt longitudinal and comparative designs to trace the impact on educator identity, collaboration, and learner outcomes.
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Introduction


Rapid advancements in digital technology have profoundly reshaped the educational landscape, particularly in collaborative teaching practices (Rahimi & Oh, 2024). In contemporary higher education, digital tools and platforms have become essential for promoting communication, innovation, and active participation among educators and learners (Zorko, 2024; Zou et al., 2025). Collaborative teaching, which involves educators working together to design, implement, and assess instructional activities, increasingly depends on digital environments that enable co-construction of knowledge and continuous professional development (Ramos et al., 2022).

 
Despite the widespread adoption of technology, many educators continue to face challenges in effectively integrating digital literacy into collaborative teaching. Insufficient digital competence, unequal access to technological infrastructure, and limited institutional support hinder educators from maximizing the pedagogical potential of digital platforms (Irwandi, 2023; Jony & Sultana, 2023). In addition, variations in digital proficiency across educational levels and geographic regions contribute to inconsistent implementation of technology-mediated teaching (Nuhu et al., 2021; Oliiar & Fomin, 2022). Existing professional development programs often focus on technical skills rather than the pedagogical, ethical, and reflective aspects of digital engagement, which are essential for collaborative and innovative instruction (Çetinkaya, 2024; Kwiatkowska & Wiśniewska-Nogaj, 2022).

 
The COVID-19 pandemic intensified the demand for digital competence as institutions rapidly transitioned to remote and hybrid learning models (Alqahtani, 2024). This shift exposed disparities in technological readiness and pedagogical adaptability, emphasizing digital literacy as a key determinant of educational resilience, equity, and continuity (Blau et al., 2020; Perifanou et al., 2021). While prior studies have highlighted the importance of digital literacy in facilitating collaborative learning and reflective practice, few studies have systematically synthesized how established digital competence frameworks can inform effective collaborative teaching within open and distributed learning environments (Haryaka et al., 2025; Huachara-Martinez et al., 2023).

 
This study addresses this gap by examining how digital literacy functions in both a pedagogical and a collaborative capacity that empowers educators to design inclusive, interactive, and sustainable learning environments. Drawing on the Community of Inquiry and TPACK (Technological Pedagogical and Content Knowledge) frameworks, this review explores how digital literacy enhances collaboration, communication, and reflective practice in technology-enhanced education. The findings aim to contribute to theory and practice by guiding educators, policymakers, and researchers to strengthen professional collaboration in digital contexts.


Theoretical Framework


The Community of Inquiry (CoI) framework proposed by Garrison et al. (2001) explains that meaningful learning in online and blended environments results from the interaction of three interdependent elements: cognitive, social, and teaching presence. Digital literacy supports this presence by allowing educators to design and manage interactive environments (teaching presence), engage learners in inquiry and reflection (cognitive presence), and foster authentic communication and collaboration (social presence). Empirical research confirms the applicability of CoI across disciplines and learning contexts, demonstrating that its presence is essential for developing engagement and achieving higher-order learning outcomes (Cleveland-Innes, 2019; Micsky & Foels, 2019; Swan, 2019). In particular, teaching presence has been linked to student satisfaction and instructional quality in remote and emergency online learning (Patwardhan et al., 2020). More recent developments have introduced the concept of learning presence, which incorporates self-regulation and digital competence as critical elements that influence cognitive engagement (Wertz, 2022). Together, these findings suggest that digital literacy strengthens educators’ ability to create learning communities characterized by critical thinking, collaboration, and shared knowledge construction (Purwandari et al., 2022).

 
The TPACK framework developed by Mishra and Koehler (2006) complements CoI by emphasizing the integration of technological, pedagogical, and content knowledge for effective digital instruction. Digital literacy serves as the foundation for this integration, enabling educators to align digital tools with pedagogical strategies and curricular goals. Teachers with higher digital literacy competencies are better equipped to select and adapt digital technologies to enhance their instructional quality and collaboration (Barjestesh et al., 2025). This process is closely related to the teaching presence and instructional design principles derived from the CoI model (Richardson et al., 2012).

 
Together, CoI and TPACK provide a robust theoretical foundation for understanding digital literacy as both a pedagogical and an ethical construct that promotes collaboration in distributed learning environments. These frameworks have been successfully applied in teacher education programs to encourage reflective practices, professional discourse, and collaboration in technology-rich settings (Papanikolaou et al., 2014). TPACK also guides curriculum development that integrates digital literacy into teaching, fostering critical thinking, creativity, communication, and collaboration between educators and students (Jordan et al., 2025). Both models align with global initiatives such as UNESCO’s Digital Literacy Global Framework (DLGF) and the ICT (Information and Communication Technology) Competency Framework for Teachers (ICT-CFT), which emphasize inclusivity, accessibility, and responsible technology use in education (Asagar, 2025; Choudhary, 2024). The integration of these theoretical and policy perspectives underscores the ethical dimension of digital literacy as a driver of digital citizenship, equity, and empowerment in education (Raza & Akhter, 2024).


Literature Review


According to Law et al. (2018), digital literacy is the ability to access, manage, understand, integrate, communicate, evaluate, and create information safely and appropriately using digital technologies for employment, decent work, and entrepreneurship. This definition captures its multidimensional character, encompassing the technical, cognitive, and socio-emotional competencies required for effective participation in digital environments (Tinmaz et al., 2023). Ng (2012) expanded on this by identifying three interrelated dimensions—technical, cognitive, and socio-emotional—that enable individuals to use and create digital content meaningfully and ethically. These competencies are not limited to operational skills but extend to reflective practice, collaboration, and ethical engagement with digital tools (Rodríguez-García et al., 2022).

 
Zhao et al. (2021) contextualized digital literacy and digital competence within the transformation from industrial and information-based economies to knowledge societies. They argue that digital competence distinguishes the knowledge society by emphasizing the application of digital tools for generating and using knowledge, rather than for merely accessing information. The COVID-19 pandemic further accelerated this shift, making digital competence essential for sustaining teaching and learning across educational levels. Within this framework, digital competence is defined as the confident, critical, and responsible use of digital technologies in communication, learning, and work (Sánchez-Canut et al., 2023).

 
Although digital literacy and competence are conceptually related, they differ in their focus. Digital literacy emphasizes understanding and interpreting digital information, whereas digital competence extends to critical awareness, lifelong learning, and practical applications. These concepts are operationalized in the European Digital Competence Framework and Spain’s Common Digital Competence Framework for Teachers, which identifies 21 specific competencies and proficiency levels for assessment and training (Mattar et al., 2022). UNESCO’s global digital literacy framework complements these efforts by establishing internationally recognized benchmarks that align digital competencies with broader educational and socioeconomic goals (Gabriel et al., 2022; Jung et al., 2024).

 
Empirical research has consistently demonstrated that digital competence contributes to effective collaboration, critical thinking, and innovation in higher education (Männistö et al., 2020; Ohle-Peters et al., 2024). Studies integrating cooperative learning and flipped classroom models report significant improvements in preservice teachers’ digital literacy, pedagogical competence, and 21st-century skills (Aslan, 2022). Similarly, structured environments such as Future Classroom Labs promote digital competence through guided collaboration, provided sustained teacher support is available (Lazareva & Tømte, 2024).

 
Digital literacy also underpins open and distributed learning systems by enhancing equity, learner autonomy, and reflective engagement (Huachara-Martinez et al., 2023). Within these contexts, digital literacy acts as both an enabler of collaboration and a determinant of instructional quality. However, these challenges persist. Variations in digital proficiency, inadequate access to technology, and limited institutional investment continue to restrict educators’ ability to effectively integrate digital literacy (Irwandi, 2023; Jony & Sultana, 2023). Furthermore, ongoing technological evolution requires educators to continually update their competencies to maintain relevance and pedagogical quality (Nuhu et al., 2021; Oliiar & Fomin, 2022).

 
Institutions that integrate digital literacy into professional development frameworks have reported stronger collaboration and improved educational outcomes (Lora et al., 2021; Perifanou et al., 2021). Structured training programs not only enhance educators’ technical capabilities but also cultivate ethical awareness and reflective practice. In the post-pandemic context, digital literacy is increasingly recognized as a pedagogical capacity rather than merely a technical skill. This enables educators to design inclusive learning environments that emphasize engagement, creativity, and communication (Azzahro et al., 2023; Darmaji et al., 2023; Ervianti et al., 2023). Nevertheless, disparities in professional training and access to it remain significant, especially in vocational and secondary education settings (Adeleye et al., 2024; Qiu et al., 2024). Addressing these inequities requires targeted interventions that integrate both technical and collaborative competencies to build inclusive participatory learning ecosystems (Karroum & Elshaiekh, 2023).


Scope and Relevance


This systematic review synthesizes recent studies that examine the intersection of digital literacy and collaborative teaching across secondary, vocational, and higher education contexts. Anchored in the CoI and TPACK frameworks, digital literacy is conceptualized as both a pedagogical and technological foundation for effective collaboration, communication, and reflective teaching within open and distributed learning (ODL) environments.

 
The CoI framework provides analytical perspectives on how cognitive, social, and teaching presence are strengthened through digital literacy. These presences serve as lenses for examining how educators codesign learning activities, sustain engagement, and facilitate dialogue in distributed contexts. The TPACK framework complements this approach by demonstrating how technological, pedagogical, and content knowledge interact to shape effective digital instruction. Together, these frameworks explain how digital literacy enables educators to align technology with pedagogical goals, thereby enhancing collaboration and instruction quality.

 
This review includes studies published in recent years that address digital literacy in post-pandemic educational contexts. The pandemic has accelerated digital adoption and highlighted the urgent need for inclusive, resilient, and sustainable teaching practices. Therefore, this review focuses on evidence illustrating how digital literacy enhances adaptability, innovation, and collaboration among educators operating in technology-mediated environments.

 
The findings are expected to inform educators, policymakers, and researchers by providing evidence-based strategies to strengthen digital literacy training and collaborative teaching practices consistent with the CoI and TPACK principles. The review advances the theoretical and practical understanding of how digital literacy underpins professional growth, collaborative engagement, and pedagogical innovation in contemporary education. It also contributes to global conversations on teacher readiness and equity in technology-enhanced learning, reinforcing the importance of digital competence as a foundation for lifelong learning and educational transformation.


Material and Methods

Identification


This study followed the PRISMA 2020 guidelines for systematic reviews to ensure methodological transparency and reproducibility (Figure 1). In the identification phase, comprehensive search strings derived from key concepts related to digital literacy and collaborative teaching were developed. Keywords and their synonyms were expanded through the use of dictionaries, thesauri, and prior literature on technology-enhanced learning and ODL.

 
Two major databases, Scopus and Web of Science (WoS), were selected because of their wide coverage of peer-reviewed educational research. Finalized search strings (Table 1) were applied to both databases in January 2025. To capture the most current post-pandemic developments, the review included studies published from 2024 onward, a period marked by significant transitions to online and hybrid teaching. Pre-2024 literature was excluded because earlier works predated the rapid technological and pedagogical transformations catalyzed by the COVID-19 pandemic. The initial search yielded 987 publications relevant to digital literacy and collaborative teaching.


 Figure 1

Flow Diagram of the Proposed Search Study
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Note. WoS = Web of Science.


 Table 1

Search Strings Used for Scopus and Web of Science (WoS)

  	 Database
 	 Search string
 

	Scopus
 	 TITLE-ABS-KEY ((“Digital Literacy” OR “Computer Proficiency”) AND (“online teach*” OR (collab* AND teach*)))
 

	WoS
 	 (“Digital Literacy” OR “Computer Proficiency”) AND (“online teach*” OR (collab* AND teach*))
 





Screening


The screening stage aimed to refine the dataset to include only those studies that aligned with the research objectives. During this phase, duplicate records were removed, and the titles, abstracts, and keywords of the remaining articles were carefully assessed for their relevance to digital literacy and collaborative teaching. Of the 987 initially retrieved records, 908 were excluded because they did not meet the predefined inclusion criteria. Studies were retained if they satisfied the following conditions: written in English, published from 2024 onward, categorized as peer-reviewed journal articles, and available in their final published versions. Non-journal sources, including books, book chapters, reviews, meta-analyses, and conference proceedings, were excluded to ensure the inclusion of empirical and up-to-date evidence. Following the removal of duplicates and ineligible records, 79 studies proceeded to the eligibility stage.


Eligibility


During the eligibility phase, the titles, abstracts, and full texts of the remaining publications were critically reviewed to ensure alignment with the study’s conceptual focus. This evaluation followed the principles of both the CoI and TPACK frameworks, emphasizing research that addressed cognitive, social, and teaching presence, or technological-pedagogical integration within collaborative contexts.

 
Of the 79 studies screened, 32 met the inclusion criteria (Table 2). The excluded articles were out of scope, lacked empirical grounding, or did not provide sufficient detail for the analysis. Several publications were excluded owing to restricted access to the full text, which is essential for reliable synthesis and interpretation.


Table 2

Number and Details of Primary Studies Database

  	 No.
 	 Author(s) (Year)
 	 Title
 	 Journal
 	 Scopus
 	 WoS
 

	1
 	 Sohel et al. (2024)
 	 E-Learning Experience of Indigenous Rural Communities in the Face of COVID-19 Crisis in Chittagong Hills Tracts Region, Bangladesh: A Qualitative Investigation
 	 International Journal of Community Well-Being 
 	✓
 	
 

	2
 	 López-Meri et al. (2024)
 	 Digital Competencies in Verifying Fake News: Assessing the Knowledge and Abilities of Journalism Students
 	 Societies 
 	✓
 	✓
 

	3
 	 Deiniatur et al. (2024)
 	 English Teachers’ Beliefs and Practices in Integrating Digital Literacy in the Language Classroom
 	 International Journal of Evaluation and Research in Education  
 	✓
 	
 

	4
 	 Kee et al. (2024)
 	 An Empirical Study on Immersive Technology in Synchronous Hybrid Learning in Design Education
 	 International Journal of Technology and Design Education 
 	✓
 	
 

	5
 	 Zhang et al. (2024)
 	 Digital Literacy Competence, Digital Literacy Practices and Teacher Identity Among Pre-Service Teachers
 	 Journal of Education for Teaching 
 	✓
 	
 

	6
 	 Nevrelova et al. (2024)
 	 Enhancing Digital Literacy in Primary Education Through Augmented Reality
 	 Frontiers in Education 
 	✓
 	✓
 

	7
 	 Rasdiana et al. (2024)
 	 Mediation of Digital Literacy in Investigating the Effect of School Culture on Teacher Performance: Implication for Educational Policy
 	 Journal of Infrastructure, Policy and Development 
 	✓
 	
 

	8
 	 Deiniatur & Cahyono (2024)
 	 Digital Literacy Practices of Novice English as a Foreign Language Teacher in Writing Research Articles for Publication
 	 Journal of Education and Learning 
 	✓
 	
 

	9
 	 Kurniawan (2024)
 	 Enhancing 21st-Century Writing Skills Through a Reflective Collaborative Learning Model Based on Critical Thinking
 	 Pakistan Journal of Life and Social Sciences 
 	✓
 	
 

	10
 	 Achruh et al. (2024)
 	 Challenges and Opportunities of Artificial Intelligence Adoption in Islamic Education in Indonesian Higher Education Institutions
 	 International Journal of Learning, Teaching and Educational Research 
 	✓
 	
 

	11
 	 Xu & Tan (2024)
 	 Beyond Words: L2 Writing Teachers’ Visual Conceptualizations of ChatGPT in Teaching and Learning
 	 Journal of Second Language Writing 
 	✓
 	✓
 

	12
 	 Tangkish et al. (2024)
 	 Digital Mind and Human Consciousness: Integration of Digital Technology in Shaping Learning Experiences
 	 Perspektivy Nauki i Obrazovania 
 	✓
 	
 

	13
 	 Molina-Torres (2024)
 	 Flipped Classroom to Teach Digital Skills During COVID-19
 	 Journal of Technology and Science Education 
 	✓
 	
 

	14
 	 Nash (2024)
 	 Critical Inquiry in (and About) Media Environments: Examining an Asset-Based Digital Literacy Curriculum
 	 Journal of Literacy Research 
 	✓
 	
 

	15
 	 Folabit & Jita (2024)
 	 Are Academics Adapting to Students’ Technology Learning Preferences? A South African Study of Teaching Identities
 	 Issues in Educational Research 
 	✓
 	✓
 

	16
 	 Kumalasari et al. (2024)
 	 Comparative Analysis of Generation Z’s Digital History Literacy in History Education Majors on Java Island: A Study of History Digital Literacy
 	 Journal of Education and E-Learning Research 
 	✓
 	
 

	17
 	 Zakariya et al. (2024)
 	 Affordances and Constraints of a Blended Learning Course: Experience of Pre-Service Teachers in an African Context
 	 Humanities and Social Sciences Communications 
 	✓
 	✓
 

	18
 	 Bergstrom (2024)
 	 “I Thought It Was an Accident”: Digital Literacy and MLL Use of Collaborative Writing Software in Post-Secondary Composition Classes
 	 Computer-Assisted Language Learning Electronic Journal 
 	✓
 	
 

	19
 	 Fathali et al. (2024)
 	 Digital Literacy and EFL Teachers’ Anxiety with Teaching Online via Virtual Classroom Software
 	 The JALT CALL Journal 
 	✓
 	
 

	20
 	 Hasanah et al. (2024)
 	 Exploring the Correlation of Self-Perception on the Use of Digital Literacy in Learning
 	 International Journal of Evaluation and Research in Education 
 	✓
 	
 

	21
 	 Bruckhaus et al. (2024)
 	 Evaluation of Students’ Digital Literacy Through an Immersive University—High School Collaboration
 	 Frontiers in Education 
 	✓
 	
 

	22
 	 Momdjian et al. (2024)
 	 A Comparison of Perceptions of Digital Competences of Schoolteachers to School Leaders in Lebanon
 	 Social Sciences and Humanities Open 
 	✓
 	
 

	23
 	 Cabaron (2024)
 	 Exploring the Impact of Digital Literacy on the Self-Efficacy of Maritime Education Faculty
 	 International Journal of Advanced and Applied Sciences 
 	✓
 	✓
 

	24
 	 Mhlongo et al. (2024)
 	 Mathematics Teachers’ Experiences of Using Online Teaching Resources for Professional Learning in a Context of Disadvantage
 	 International Journal of Learning, Teaching and Educational Research 
 	✓
 	
 

	25
 	 Li & Zhang (2024)
 	 Embedding Digital Literacies in the Language Teacher Education Curriculum: Pre-Service and In-Service Teachers’ Perspectives
 	 CALICO Journal 
 	✓
 	
 

	26
 	 Alqahtani (2024)
 	 Nurse Educators and Faculty Members Challenges Towards Online Teaching During COVID-19 Pandemic Crisis: A Qualitative Descriptive Study
 	 Nursing Open 
 	✓
 	✓
 

	27
 	 Kiryakova & Kozhuharova (2024)
 	 The Digital Competences Necessary for the Successful Pedagogical Practice of Teachers in the Digital Age
 	 Education Sciences 
 	✓
 	✓
 

	28
 	 Dabengwa et al. (2024)
 	 Exploring Digital Competences in Zimbabwean Secondary Schools Using a Multimodal View: A Hermeneutical Phenomenography Study
 	 Cogent Education 
 	✓
 	✓
 

	29
 	 van Staden & Lotz-Sisitka (2024)
 	 E-Learning as a Mediating Tool to Support Interactive Professional Learning of Teacher Educators
 	 Interactive Learning Environments 
 	✓
 	
 

	30
 	 Kurniawati et al. (2024)
 	 A Case Study of Millennial English Teachers’ Awareness of Digital Media in EFL Classrooms
 	 Studies in Media and Communication 
 	✓
 	
 

	31
 	 Brante et al. (2024)
 	 Eight-Year-Olds Engaging in Guided Information Searches with iPads: Dimensions of Reading Competence 
 	 International Journal of Child—Computer Interaction 
 	✓
 	
 

	32
 	 Dharmayanti et al. (2024)
 	 Digital Literacy Competence for Scientific Writing: Students’ Perceptions and Skills
 	 Journal of Language Teaching and Research 
 	✓
 	
 




Note. WoS = Web of Science.


Data Abstraction and Analysis


The data synthesis phase employed an integrative thematic analysis approach that combined qualitative coding with descriptive synthesis to identify emerging themes and subthemes. Each of the 32 included studies was systematically examined to extract information on the research objectives, methodologies, and findings related to digital literacy, collaborative teaching, and ODL principles. The analysis was guided by the CoI and TPACK frameworks, ensuring that the derived themes captured both the pedagogical and technological dimensions of collaboration.

 
The coding process was conducted over several stages. The first stage involved familiarization with each study to identify recurring concepts associated with digital literacy and collaboration. Thematic categorization was carried out, where the data were organized into subthemes aligned with the three presences of the CoI framework—cognitive, social, and teaching—as well as the intersections of technological, pedagogical, and content knowledge emphasized in the TPACK framework. In the refinement and integration stage, overlapping themes were merged and discrepancies were resolved through collective author discussions to achieve conceptual coherence.

 
To ensure transparency and rigor, a reflective audit log was maintained throughout the process to record coding decisions, interpretations, and emerging insights. An expert validation phase was subsequently conducted to strengthen the reliability and domain validity of the thematic analysis. Three academic experts with more than 5 years of experience in educational technology and social sciences independently reviewed the thematic structure and assessed its clarity, consistency, and conceptual alignment. Their feedback informed minor revisions that enhanced the thematic and interpretive depth.

 
This rigorous synthesis process enabled the identification of the central research question guiding the review: How does digital literacy support and enhance collaborative teaching practices in ODL environments? The final themes were interpreted through the lens of the CoI and TPACK frameworks to illustrate how digital literacy facilitates interaction, pedagogical innovation, and reflective collaboration among educators in technology-rich educational settings.


Results and Discussion


A synthesis of 32 studies identified three overarching themes that illustrate how digital literacy supports collaborative teaching and learning within the context of ODL: (a) integration of digital literacy in education, (b) digital literacy in response to educational challenges, and (c) advancing learning through digital competencies. Each theme aligns with the CoI and TPACK frameworks’ theoretical principles. The findings demonstrate that digital literacy enhances communication, collaboration, and pedagogical innovation, but they also reveal the structural and contextual challenges that hinder its full potential.


Integration of Digital Literacy in Education


The integration of digital literacy into educational practices significantly influences teachers’ professional development, instructional design, and collaborative engagement. Consistent with the teaching presence in the CoI framework, teachers with higher digital literacy are more capable of managing and facilitating interactive learning environments. Deiniatur et al. (2024) reported that English as a foreign language (EFL) teachers with strong behavioral and control beliefs regarding technology demonstrated greater creativity, communication, and critical thinking in their instructional practices. Similarly, Zhang et al. (2024) found that preservice teachers with strong digital communication and collaboration competencies exhibited higher professional confidence and pedagogical effectiveness. These results are consistent with the TPACK framework, in which the integration of technological and pedagogical knowledge enhances teachers’ capacity to deliver meaningful and engaging instructions.

 
Despite its benefits, digital literacy integration remains uneven across educational contexts. Mhlongo et al. (2024) and Dabengwa et al. (2024) found that inadequate infrastructure, poor connectivity, and limited technical support continued to impede effective digital adoption in South African and Zimbabwean schools, particularly in rural areas. These challenges highlight the persistence of the digital divide, the need for systemic investment in ICT resources, and ongoing professional training.

 
Simultaneously, digital literacy contributes to social presence in the CoI model by promoting collaboration and shared learning among educators. Li and Zhang (2024) showed that embedding digital tasks in teacher education programs strengthened communication and creativity among preservice teachers. Zakariya et al. (2024) found that blended learning courses encouraged collaborative work and personalized learning through shared digital platforms despite technical constraints. Kurniawati et al. (2024) added that millennial English teachers effectively used digital tools in classroom instruction but required continuous training to sustain innovation. These studies affirm that digital literacy, when supported by institutional resources and policies, fosters innovation and cooperation and improves teaching outcomes.


Digital Literacy in Response to Educational Challenges


The second theme highlights the role of digital literacy as an adaptive mechanism in addressing systemic challenges in education, particularly during the COVID-19 pandemic and the subsequent shift toward remote and hybrid instruction (Alqahtani, 2024). Sohel et al. (2024) examined the experiences of Indigenous students in Bangladesh and reported that limited device ownership, poor Internet connectivity, and low technical literacy severely constrained online participation. These findings reflect broader issues of inequality within ODL environments, highlighting the importance of inclusive strategies that bridge socio-technical divides.

 
Institutional culture also influences the success of digital integration. Rasdiana et al. (2024) found that supportive and collaborative school environments enhanced teacher performance and digital literacy, whereas rigid institutional structures restricted innovation. Similarly, Molina-Torres (2024) observed that flipped learning methodologies, when implemented through digital platforms such as Moodle, improved digital competence and teaching quality. These findings align with the teaching presence dimension of CoI, emphasizing that pedagogical design and institutional support are central to effective online collaboration.

 
The socio-emotional dimension of digital literacy has also emerged as a significant factor that influences teaching resilience. Fathali et al. (2024) found that teachers with higher digital literacy experienced lower levels of anxiety in managing online instruction. Teachers who lacked sufficient technical proficiency reported stress and diminished confidence, which reflected the need for targeted professional development. Folabit and Jita (2024) similarly highlighted the evolving nature of teacher identity in digital contexts where educators are required to align their practices with students’ technological expectations.

 
From a broader perspective, digital literacy enhances social and cognitive presence by fostering collaboration and reflective practices. Van Staden and Lotz-Sisitka (2024) found that e-learning tools in teacher education supported transformative collaboration, whereas Momdjian et al. (2024) revealed discrepancies between teachers’ and administrators’ perceptions of digital competence. Teachers demonstrated stronger practical application of digital tools, whereas institutional leaders required further training to promote systemic digital literacy. These results reaffirm the importance of the alignment between institutional vision, teacher capacity, and learner support in sustaining collaborative ODL ecosystems.


Advancing Learning Through Digital Competencies


The final theme illustrates how digital competencies advance pedagogical innovation, critical thinking, and interactive learning (Kiryakova & Kozhuharova, 2024). López-Meri et al. (2024) reported that digital literacy enhanced students’ ability to detect misinformation and develop fact-checking skills, while Dharmayanti et al. (2024) found that students demonstrated proficiency in information evaluation and critical thinking but required improvement in creativity and collaboration. These studies support the cognitive presence dimension of CoI, in which digital competence facilitates inquiry, reflection, and knowledge construction.

 
Emerging technologies have transformed the nature of collaborative and experiential learning (Bruckhaus et al., 2024). Kee et al. (2024) and Nevrelova et al. (2024) showed that augmented and virtual reality (AR/VR) applications increased learner engagement, motivation, and teamwork. These findings align with the TPACK framework, which posits that integrating technological tools with sound pedagogical strategies can enhance authentic learning experiences. Similarly, Kurniawan (2024) demonstrated that collaborative learning models grounded in critical thinking improved students’ writing and digital literacy skills, preparing them for future professional demands. Xu and Tan (2024) further emphasized the emerging potential of artificial intelligence tools, such as ChatGPT, in developing critical digital literacy among teachers of writing, although they noted challenges in integrating these tools effectively into curricula.

 
At the institutional level, Cabaron (2024) observed that digital training initiatives for maritime faculty members improved teaching confidence and instructional effectiveness, while Hasanah et al. (2024) found moderate digital literacy among Indonesian teachers with evident need for data and communication skills. Brante et al. (2024) identified similar competency gaps among younger learners who were adept at navigation but struggled to evaluate digital information sources. These findings underscore the necessity for structured digital literacy programs that address differentiated needs across learner groups and professional levels.

 
The growing use of artificial intelligence in education further illustrates opportunities and ethical concerns. Achruh et al. (2024) reported that while AI can enhance personalization and efficiency in Islamic education, it also raises the issues of digital inequality and data ethics. Bergstrom (2024) added that unfamiliarity with digital writing platforms may hinder effective collaboration and accessibility, reinforcing the importance of digital readiness and inclusive design. These studies highlight that while digital competencies are essential for advancing learning, their effective application requires a balanced approach that considers ethical, cultural, and contextual factors.


Implications and Future Research


The synthesis of findings highlights that advancing digital literacy within ODL requires coherent integration of policy reform, pedagogical innovation, and empirical inquiry. The interaction between the CoI and TPACK frameworks provides a strong theoretical foundation to guide these developments. Both frameworks emphasize that meaningful learning in distributed environments emerges when digital literacy enables educators to create cognitively engaging, socially connected, and pedagogically coherent content (Aslan et al., 2025). The implications derived from this analysis can inform institutional policy, educational practices, and future research on advancing digital literacy.

 
At the policy level, the review stresses the importance of national and institutional strategies that embed digital literacy within broader educational reform agendas. Governments and higher education institutions should ensure sustained investment in ICT infrastructure, particularly in rural and underserved regions, where digital inequities remain the most severe (Welesilassie & Gerencheal, 2025). Equitable access to digital tools and resources must be regarded as a central element of educational justice, ensuring that all teachers and learners can fully participate in ODL ecosystems. Policies should also require continuous professional development in digital literacy guided by UNESCO’s DLGF and ICT-CFT. Additionally, incorporating ethical and socio-emotional competencies into digital education policies is essential to prepare educators for challenges associated with online safety, data privacy, and responsible use of emerging technologies (Jordan et al., 2025).

 
From a practical perspective, educational leaders and practitioners should develop capacity-building programs that strengthen both their technological proficiency and pedagogical adaptability. The TPACK framework can serve as a foundation for modular training programs that connect technical knowledge with effective teaching strategies and subject content (Aslan et al., 2025). Professional learning communities, peer mentoring, and collaborative teaching initiatives can nurture a culture of innovation and shared practice. Institutions should also promote reflective teaching practices that emphasize the cognitive, social, and teaching presence described in the CoI model (Anderson & Dron, 2011). Integrating digital literacy into curriculum design and assessment processes will further equip educators to foster critical thinking, creativity, and collaboration among learners (Niswah & Dewi, 2024; Suriani et al., 2024).

 
Inclusive pedagogical approaches must also account for learners’ varied technological experiences and emotional well-being. Embedding socio-emotional dimensions in digital learning environments can reduce anxiety related to technological adaptation and strengthen learners’ confidence in online collaborations. Such practices ensure that digital literacy development moves beyond functional competence to embrace the human and relational aspects of education (Pramusti et al., 2024).

 
These findings also point to several important directions for future research. Longitudinal studies are needed to examine how digital literacy training shapes teachers’ professional identity, instructional design, and long-term engagement with ODL (Fazilla et al., 2022). Comparative studies across educational systems and cultural contexts can offer valuable insights into how institutional readiness and national policies influence digital literacy outcomes (Welesilassie & Gerencheal, 2025). Further research should explore the integration of AI, data analytics, and immersive technologies within the CoI and TPACK frameworks to understand how these tools transform cognitive and social presence in online learning (Yuliardi et al., 2024). Finally, studies using mixed-method designs that combine bibliometric, qualitative, and experimental approaches can provide stronger evidence of the theoretical connections linking digital literacy, collaboration, and learning effectiveness.


Conclusion


This systematic review has examined how digital literacy supports and enhances collaborative teaching across diverse educational contexts. Guided by the CoI and TPACK frameworks, this study addressed the persistent challenge of effectively integrating digital literacy into collaborative pedagogical practices. Using the PRISMA 2020 protocol, data were systematically retrieved from the Scopus and WoS databases, resulting in 32 peer-reviewed studies that met the inclusion criteria. These studies were analyzed thematically to identify key trends, theoretical intersections, and implications for educational policy and practice.

 
The review revealed three main findings. First, digital literacy strengthens teaching and social and cognitive presence by enabling educators to codesign instructional activities, engage in reflective dialogue, and sustain meaningful interactions in digital environments. Second, it functions as an adaptive mechanism that supports instructional resilience and pedagogical innovation during times of disruption such as the COVID-19 pandemic. However, disparities in access to technology, uneven skill development, and limited institutional support continue to constrain their potential. Third, developing advanced digital competencies, such as information evaluation, data literacy, and the ability to use collaborative tools, enhances innovation, critical thinking, and learner engagement. However, creativity and ethical practices remain areas requiring further attention.

 
This synthesis demonstrates that digital literacy should be viewed as a pedagogical capacity rather than a purely technical skill. Its transformative impact is most evident when technological integration aligns with the institutional culture, professional learning, and curriculum design. However, fragmented implementation and socio-technical inequities continue to impede sustainable progress in collaborative teaching.

 
At the policy level, the findings underscore the importance of sustained investment in equitable infrastructure, accessible digital platforms, and continuous professional development aligned with international frameworks such as UNESCO’s DLGF and ICT-CFT. At institutional and pedagogical levels, digital literacy should be embedded within teacher training programs that emphasize the interrelationship between technological, pedagogical, and content knowledge. Establishing professional learning communities, peer mentoring initiatives, and reflective teaching practices can help to cultivate a collaborative and innovative digital learning culture.

 
Future research should employ longitudinal and comparative designs to examine how digital literacy development influences educators’ professional growth, collaborative engagement, and student outcomes. Further inquiry into the integration of artificial intelligence, data analytics, and immersive technologies within CoI- and TPACK-informed frameworks will deepen our understanding of how these emerging tools shape teaching, social, and cognitive interactions in digital education.

 
In conclusion, digital literacy serves as the foundation for effective and equitable collaborative teaching. When supported by coherent policies, robust professional learning, and accessible technological infrastructure, it enables educators to design innovative, inclusive, and reflective learning environments. Therefore, strengthening digital literacy is both an educational necessity and a strategic pathway toward building sustainable, learner-centered, and future-ready education systems.
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