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ABSTRACT

Digital fluency and collaboration skills in the context of technology-based learning are areas of
increasing importance in modern education. This study aims to investigate the role of digital
fluency skills in improving collaboration between teachers and students in technology-based
learning. The research method used included a literature review of articles from relevant
international databases. The results of the discussion highlight the importance of digital
fluency skills in facilitating effective collaboration between teachers and students in
technology-based learning. The implication of this research is the need for a holistic approach
in developing digital fluency skills, as well as the importance of support and collaboration
between stakeholders to overcome challenges in implementing effective collaboration in
technology-based learning.

Keywords: digital fluency skills, teacher-student collaboration, technology-based learning,
education, literature review.

ABSTRAK

Keterampilan digital fluency dan kolaborasi dalam konteks pembelajaran berbasis teknologi
merupakan area yang semakin penting dalam pendidikan modern. Studi ini bertujuan untuk
menyelidiki peran keterampilan digital fluency dalam meningkatkan kolaborasi antara guru dan
siswa dalam pembelajaran berbasis teknologi. Metode penelitian yang digunakan meliputi
tinjauan literatur terhadap artikel-artikel dari database internasional yang relevan. Hasil
pembahasan menyoroti pentingnya keterampilan digital fluency dalam memfasilitasi
kolaborasi yang efektif antara guru dan siswa dalam pembelajaran berbasis teknologi.
Implikasi dari penelitian ini adalah perlunya pendekatan holistik dalam mengembangkan
keterampilan digital fluency, serta pentingnya dukungan dan kerjasama antar-stakeholder
untuk mengatasi tantangan dalam implementasi kolaborasi yang efektif dalam pembelajaran
berbasis teknologi.

Kata Kunci: keterampilan digital fluency, kolaborasi guru-siswa, pembelajaran berbasis
teknologi, pendidikan, tinjauan literatur.

1. Introduction

Digital fluency in education is a crucial aspect that has garnered increased attention in
recent years. It involves the effective utilization of digital tools for content creation,
problem-solving, and creative design (Caton et al., 2022). This fluency is vital for educators as it
enables them to advance in their digital competence levels and adapt to new challenges (Santo
et al., 2022). The significance of digital fluency has been underscored during the COVID-19
pandemic, where digital inequalities have been exacerbated, emphasizing the necessity for
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individuals to possess the essential digital literacy to access crucial services and information
(Beaunoyer et al., 2020).

Integrating digital fluency into educational curricula is essential for preparing students
for the demands of the 21st century. Lifelong learning pathways, in conjunction with digital
fluency and mathematical skills, should be integrated into educational innovations to ensure
students are equipped with the requisite skills for the future (Ayanwale, 2023). Moreover, the
progression towards higher levels of digital competence is highlighted by the three tiers of
digital skills - literacy, fluency, and mastery (Woldegiorgis, 2022).

Educators play a pivotal role in fostering digital fluency among students. The
development of teachers' digital fluency and pedagogies is supported by frameworks such as
the Professional Development Framework for Digital Learning, which offers a roadmap for
enhancing educators' digital skills (Fleur & Dlamini, 2022). Additionally, further research is
warranted to understand the impact of digital fluency on enhancing teaching practices within
teacher professional development (Thilarajah & Nasendran, 2021). In conclusion, digital
fluency is a multifaceted concept that encompasses the ability to effectively leverage
technology, create new knowledge, and solve complex problems. It is imperative for educators
to continually enhance their digital competence to meet the evolving needs of students in the
digital age.

An introduction to the topic "Digital Fluency in Education" highlights the important role
of technology in enhancing students' learning experiences and teachers' teaching effectiveness.
The integration of technology in the educational context has become increasingly urgent with
rapid developments in the digital domain. However, amidst this progress, there is a problem
that has not been fully resolved, namely challenges in collaboration between teachers and
students in the use of technology for learning. Despite efforts to integrate technology in
learning, a lack of understanding of how digital fluency skills can facilitate effective
collaboration remains a knowledge gap that needs to be filled. This creates a strong foundation
for this research to explore the question: "What is the role of Digital Fluency Skills in Facilitating
Teacher and Student Collaboration in Technology-Based Learning?" Thus, this study aims to fill
this knowledge gap by gaining a better understanding of the role of digital fluency skills in the
context of teacher-student collaboration. Through this research, it is hoped that new insights
and significant contributions can be found to improve technology-based learning practices in
education.

2. Research Methods

In the Research Methods section, the process of collecting articles from reputable
international databases such as Scopus will be carried out. The search will be carried out using
predetermined keywords, namely "digital fluency", "technology integration", "teacher-student
collaboration", and "education". The time period for collecting articles will be determined
according to the needs of this research, with a focus on articles published within a time period
that is relevant to the research topic.

Next, article inclusion and exclusion techniques will be applied based on certain criteria
to ensure the accuracy and relevance of search results. This includes selecting only articles in
English, primary research articles, and articles that are directly relevant to the assigned
research topic. These inclusion and exclusion criteria will help obtain the most relevant and
high-quality articles for this research.

During the article collection process, the PRISMA (Preferred Reporting Items for
Systematic Reviews and Meta-Analyses) method will be used to systematically compile and
report the results of article collection. This will ensure transparency and consistency in the
reporting of research results, as well as allow for easier evaluation and replication by other
researchers. Thus, this research will uphold strong and academic methodological principles to
ensure the validity and reliability of the findings produced.
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3. Results and Discussion

3.1.1. Definition of Digital Fluency Skills

Digital fluency skills encompass a wide range of competencies essential for effectively
utilizing technology across different contexts. These skills require a deep understanding of how
technology can be used to achieve specific goals and the ability to adapt to the constantly
changing technological landscape (Khanolainen et al., 2020). Proficiency in hardware and
software, skilled navigation in digital environments, effective management and sharing of
online information, as well as professional communication and collaboration using various
digital tools and platforms are key components of digital fluency (Khanolainen et al., 2020).

In educational settings, there is variability in the definitions and assessments of digital
fluency skills. Some evaluation methods focus on technical aspects such as the mastery of
specific technological tools, while others emphasize cognitive and social aspects like
problem-solving with technology and successful interactions in digital environments
(Khanolainen et al., 2020). This diversity highlights the complexity of digital fluency skills and
underscores the need for a comprehensive approach to evaluating and nurturing these skills in
educational environments.

Educators and researchers face challenges in equipping students with the necessary
skills to effectively utilize modern technology in the learning process (Wei et al., 2020). The
prevalent use of technology in teaching for administrative purposes rather than enhancing
learning highlights the current state of technology integration in education (Wei et al., 2020).
Closing this gap requires the development of digital fluency skills that enable individuals to
engage professionally with technology and critically assess information (Khanolainen et al.,
2020). In conclusion, the multifaceted nature of digital fluency requires a holistic approach to
its assessment and development in educational settings. By addressing technical, cognitive, and
social aspects, educators can equip students with the competencies needed to skillfully
navigate the digital landscape and leverage technology for productive outcomes. This
comprehensive approach is crucial for preparing individuals to succeed in an increasingly
digital-centric world.

3.1.2. Collaboration in a Technology-Based Learning Context

Collaboration in technology-based learning is a crucial aspect that involves interactions
between teachers and students, as well as among students and teachers. This collaborative
approach is essential for enhancing student engagement, broadening access to resources, and
improving the overall learning experience (Brown et al., 2019). However, challenges such as
establishing meaningful teacher-student relationships in digital environments and addressing
technical issues like limited internet access can impede effective collaboration (Bogers et al.,
2019).

Research emphasizes the significance of multi-stakeholder collaboration in educational
settings, particularly in promoting innovative practices like technology-based learning,
especially in developing nations (Pellegrini et al., 2023). Overcoming obstacles in
technology-based collaboration requires a deep understanding of the complexities involved
and the implementation of suitable solutions to leverage the benefits of collaborative learning
(Schroeder et al., 2022).

Effective collaboration in technology-based learning has the potential to boost student
motivation and engagement, leading to enhanced learning outcomes (Goi et al., 2022). By
utilizing appropriate tools and methodologies, educators and students can collaborate to
design, implement, and share learning experiences, thereby maximizing the advantages of
technology in education (Priyono et al., 2020). In conclusion, while collaboration in
technology-based learning offers numerous advantages, it is essential to address challenges
such as establishing relationships in digital spaces and overcoming technical limitations to fully
harness its benefits. By recognizing and surmounting these barriers through appropriate
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strategies, collaboration among teachers and students, between students, and among teachers
can significantly enhance the effectiveness of technology-based learning environments.

3.1.3. The Role of Digital Fluency Skills in Increasing Teacher-Student Collaboration

Digital fluency skills are increasingly recognized as essential for enhancing
collaboration between teachers and students. Teachers' digital literacy and skills significantly
impact their ability to effectively engage students in the learning process (Alanoglu et al.,
2021). By developing digital skills, teachers can not only improve their teaching methods but
also enhance student learning outcomes (Loureiro et al., 2021). The integration of digital
technology in education, particularly in STEM learning, has been shown to enhance
collaboration skills among students (Mutohhari et al., 2021).

Authentic leadership behaviors exhibited by teachers play a crucial role in empowering
students digitally and fostering their digital fluency ("Digitally empowered students through
teacher leadership: The role of authentic leadership", 2020). Teachers are required to create,
support, and facilitate learning in digital environments to promote collaborative working,
creativity, and critical thinking among students (Mannisto et al., 2019). Moreover, the use of
digital media in teaching has been found to be effective in enhancing students' reading skills,
including fluency and vocabulary acquisition (Ali, 2021).

Collaborative learning models, such as group investigation, have been proven to be
effective in developing students' collaboration skills, highlighting the importance of teachers in
fostering collaborative behaviors among students (Rosfiani et al.,, 2022). Additionally,
collaborative digital gameplay has been associated with increased student engagement and
improved learning outcomes in mathematics (Li-ping et al., 2022). In conclusion, teachers'
digital fluency skills are pivotal in promoting collaboration with students. By enhancing their
digital literacy and skills, teachers can create engaging learning environments, foster creativity,
critical thinking, and problem-solving skills among students, ultimately improving the overall
learning experience.

3.1.4. Strategies and Approaches for Developing Digital Fluency Skills in Collaboration

To enhance digital fluency skills in collaboration, various strategies and approaches can
be employed based on research findings. Collaborative learning approaches have been shown
to effectively enhance digital skills (Saputra et al., 2021). Developing frameworks that promote
agility in technological societies can aid in improving digital fluency (Farshad & Fortin, 2023).
Additionally, enhancing fluency and productivity in human-robot collaboration through online
scaling of dynamic safety zones is a practical approach (Scalera et al., 2022).

Moreover, utilizing collaborative online discussion strategies can significantly enhance
students' fluency levels in various subjects, including English as a Foreign Language (EFL)
(Ghareeb, 2022). Digital leadership plays a crucial role in managing challenges and is essential
for developing the necessary skills for digital transformation (Zeike et al., 2019). Furthermore,
the use of digital qualitative methods can amplify participant voices and improve community
engagement in various settings, including clinical trials (Tan et al., 2022).

In educational settings, feedback processing and the development of digital learning
infrastructure are vital for enhancing digital fluency skills (Criado et al., 2022; Huda, 2023).
Employability skills, including digital skills, are crucial for meeting employer expectations and
can be developed through various approaches such as analytical thinking, communication
skills, and teamwork (Al-Shehab et al., 2020). Additionally, interprofessional education has
been identified as an effective approach to enhance collaboration among health professional
students (Price et al., 2021). In conclusion, by incorporating collaborative learning approaches,
digital leadership strategies, and utilizing digital qualitative methods, individuals and
organizations can effectively enhance digital fluency skills in collaboration. These strategies not
only improve digital skills but also foster teamwork, communication, and productivity in various
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contexts.

3.1.5. Challenges and Opportunities for Improving Digital Fluency Skills in
Collaboration

Improving digital fluency skills through collaboration presents both challenges and
opportunities. Effective interventions for building fluency involve models of fluent reading,
repeated reading with feedback, and clear performance criteria (Chard et al., 2002).
Collaboration in educational settings has shown to enhance learning outcomes, particularly in
conceptual understanding, although it may lead to ineffective learning behaviors in procedural
tasks (Plass et al.,, 2013). Training programs can enhance soft interaction skills crucial for
effective digital collaboration, such as listening and negotiating conflict (Riggio, 2021). Digital
fluency enables individuals to organize and maximize metaknowledge, contributing to
improved agility (Wei et al., 2020).

Incorporating digital texts in fluency lessons can enhance students' reading skills,
including accuracy and prosody (Thoermer & Williams, 2012). Collaborative digital storytelling
activities have been found to improve creative writing and social-emotional learning skills
among students (Uslu & Uslu, 2021). The digital fluency gap is becoming increasingly relevant,
emphasizing the need to develop the right skills and knowledge from early education (Cismaru
et al., 2018). Developing senior leadership's digital fluency is crucial to meet the demands of
the digital age (Kolomitz & Cabellon, 2016).

Digital literacy paradigms and theoretical frameworks can enhance cognitive flexibility
and learning fluency (Caton et al., 2022). Digital collaboration encompasses socio-emotional
dimensions like self-management and self-efficacy (Kwiatkowska & Wisniewska-Nogaj, 2022).
Word reading fluency involves processing multiple items simultaneously, beyond automating
individual words (Protopapas et al., 2018). Digital storytelling in language education can
enhance critical thinking, collaboration, decision-making, and language skills (Moradi &
He-fang, 2019). Digital tools can contribute to data and digital fluency in various fields,
including archaeology (Garstki, 2022).

Collaborative efforts are essential to identify digital literacy skill needs and construct
models for digital skills development in sectors like hospitality and tourism education
(Adeyinka-Ojo et al., 2020). By combining learning strategies and technology resources,
meaningful learning scenarios can be created to enhance communicative and collaborative
skills (Estriégana et al., 2021). Overall, leveraging collaboration and digital tools effectively can
address challenges and unlock opportunities for improving digital fluency skills across various
domains.

4. Conclusion

From the results of the discussion that has been presented, several important
conclusions can be drawn. First, the importance of digital fluency skills in the context of
collaboration between teachers and students in technology-based learning cannot be denied.
These skills include a deep understanding of the use of technology to achieve specific goals, the
ability to manage information effectively, and the ability to communicate and collaborate
professionally through a variety of digital tools and platforms.

Second, although there are challenges that need to be overcome, such as gaps in
access and use of technology and technical obstacles, there are also strategic and policy
opportunities that can be utilized to improve digital fluency skills in collaboration. This includes
developing a curriculum that integrates digital fluency skills, support from various parties, such
as educational institutions, industry and government, as well as increasing collaboration
between stakeholders to promote innovation in technology-based learning.

Third, in developing digital fluency skills in collaboration, a holistic and strategic
approach is needed. This includes implementing supportive learning models, developing
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inclusive policies, and using appropriate technology tools and platforms. By paying attention to
these various aspects, educators can help students develop the skills needed to be successful in
an increasingly advanced digital era.

However, there are several limitations that need to be considered in interpreting the
results of this study. One is that the research may be limited to a particular context or limited
sample. Additionally, it is possible that there are other factors not considered in this analysis
that could significantly influence the results.

For future research, it is important to continue to explore new aspects of digital fluency
skills in collaboration, as well as identify more effective strategies in developing them. This
could include more in-depth research on the influence of educational policies and learning
practices on the development of digital fluency skills, as well as longitudinal research to
understand the long-term impact of educational and training interventions in this regard. Thus,
future research can provide deeper insights and more effective solutions in facing challenges
and exploiting opportunities in developing digital fluency skills in collaboration.
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