Management of Education: Manajemen Pendidikan Islam
Vol. 12, No. 1, 2026

Available online at https://jurnal.uin-antasari.ac.id/index.php/moe

MANAGEMENT OF
EDUCATION

Email: moejournal@uin-antasari.ac.id

p-ISSN: 2442-4048 | e-ISSN: 2808-408X

Diffusion of Technological Innovation in Non-Formal Education: The
Mediating Role of Digital Social Interaction

*Ali Muchasan', Dwi Marlina Lusianti?, Salim Ashar’, Dhuhaa Rohmawan®,
Nurhuda®

"*’Institut Agama Islam Hasanuddin Pare, Indonesia. “UIN Syeh Wasil Kediri, Indonesia. *TAT Bani
Fattah Jombang, Indonesia
Correspondence Author: ali@jaih.ac.id

Keywords:
Technological
Innovation; Diffusion
of Innovation; Non-

Formal Education;
Digital Social
Interaction;

Community-Based
Learning

Received: 2026-01-28
Revised: 2026-03-09

Accepted: 2026-03-15
Published: 2026-03-17

Abstract:

This study examines the strategic diffusion of technological innovation in a
non-formal language course institution through the lens of Diffusion of
Innovation theory. While digital transformation has significantly influenced
educational practices, empirical research on how technological innovation
is diffused and sustained within community-based non-formal institutions
remains limited. Using a qualitative case study design, data were collected
through semi-structured interviews, observations, and document analysis
involving 18 participants, consisting of 8 tutors and 10 learners actively
engaged in technology-supported learning in Kampung Inggris, Pare. The
findings reveal that innovation adoption was primarily influenced by
perceived instructional relevance, ease of use, and compatibility with
learning needs. Diffusion occurred through hybrid communication
networks that combined interpersonal interaction with digitally mediated
platforms, where early adopters served as internal change agents who
modeled and legitimized technology use. Institutional support, including
digital training and infrastructure, facilitated sustainability, though
disparities in digital literacy hindered uniform integration. The study
highlights the mediating role of digital social interaction in structuring
innovation diffusion within non-formal education. By situating diffusion
processes within relational and networked learning ecosystems, this
research refines the contextual application of Diffusion of Innovation
theory. It provides practical insights for sustaining inclusive technological
transformation beyond formal educational systems.
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Introduction

Digital transformation has fundamentally reshaped educational landscapes over the past
decade. The integration of technologies such as mobile learning applications, learning
management systems, artificial intelligence, and synchronous communication platforms is no
longer perceived merely as instructional support tools but as structural components
redefining educational ecosystems (Badawi & Adiyono, 2026; Nurjanah et al., 2025; Sari et
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al., 2025; Wang et al., 2024). Systematic reviews indicate that digital transformation
significantly influences instructional design, access flexibility, learner engagement, and
institutional development strategies across educational contexts (Bond et al., 2024; Mabotha
& Ngcamu, 2025; Zawacki-Richter et al., 2019). In this regard, technological innovation has
become central to educational sustainability and institutional competitiveness in the digital
era.

However, technology integration does not occur linearly or uniformly. Empirical
studies emphasize that successful educational innovation depends not only on technological
availability but also on organizational readiness, professional competence, and social
dynamics within institutions (Al-Emran & Teo, 2020; Selwyn, 2022). Technology adoption,
therefore, represents a socially constructed process shaped by interaction patterns,
institutional culture, and collective sense-making. Understanding technological innovation in
education requires moving beyond instrumental perspectives toward examining diffusion
processes embedded within specific social systems.

Existing research on educational technology adoption has predominantly focused on
formal education institutions such as schools and universities. These studies typically
examine policy frameworks, leadership roles, infrastructure readiness, and teacher
competencies within hierarchical organizational structures (OECD, 2021). In contrast, non-
formal educational institutions, often characterized by community-based learning
environments and flexible organizational structures, remain underexplored within innovation
research despite their growing relevance in contemporary education systems.

Non-formal institutions, particulatly community-based language course centers,
operate within socially intensive ecosystems where peer interaction, informal mentoring, and
collaborative communication constitute the core of learning processes. Such environments
enable innovation to diffuse through horizontal networks rather than formal bureaucratic
channels. Research on collaborative learning networks suggests that horizontal interaction
structures can accelerate knowledge exchange and practice adoption more effectively than
centralized systems (Greenhow & Askari, 2017; Prenger et al., 2021).

The Diffusion of Innovation theory provides a foundational framework for analyzing
how innovations are adopted and disseminated within social systems (Rogers, 1962, 2003).
The theory identifies innovation characteristics, communication channels, time dimensions,
and social structures as determinants of adoption decisions. Nevertheless, contemporary
digitally mediated learning environments characterized by hybrid online and offline
communication networks suggest the need to revisit diffusion mechanisms beyond
traditional linear models (Blyth & Thoms, 2021; Veletsianos, 2020).

In language learning contexts, technological innovation manifests through artificial
intelligence-based speaking tools, mobile learning applications, learning management
systems, and video conferencing platforms that facilitate authentic communicative practice.
Empirical evidence demonstrates that artificial intelligence-driven feedback systems and
mobile-assisted language learning enhance personalization, learner autonomy, and
motivation (Burudi et al., 2024; Heinimiki et al., 2021; Lai & Bower, 2019). However, the
long-term sustainability of such innovations depends on how effectively they are diffused
and institutionalized within learning communities.

Recent scholarship highlights the growing role of digital communication platforms
and social networking spaces in shaping professional norms, fostering collaborative
reflection, and accelerating the adoption of innovation among educators (Carpenter &
Krutka, 2014; Trust et al., 2022). Digital interaction spaces function not merely as
information channels but as arenas for social validation and collective negotiation of
innovation practices. This dimension remains insufficiently theorized within diffusion
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studies conducted in non-formal educational settings.

Despite the growing body of literature on educational technology integration, most
studies emphasize pedagogical outcomes rather than strategic diffusion mechanisms within
institutional ecosystems. Empirical research examining how innovation diffusion strategies
operate within community-based non-formal institutions remains limited. Given their
distinctive social dynamics and flexible structures, non-formal institutions provide a critical
context for re-examining diffusion processes in digitally networked learning environments.

Addressing this gap, the present study introduces the concept of digital social
interaction as a mediating dimension within the Diffusion of Innovation framework in non-
formal education. Unlike prior studies that treat communication as a supportive variable, this
research conceptualizes digital interaction networks as strategic accelerators that structure
and legitimize innovation diffusion processes. By doing so, this study extends the theoretical
applicability of diffusion models to community-based educational ecosystems characterized
by interconnected communication networks.

This study aims to analyze the strategic diffusion of technological innovation in a
non-formal language course institution through the lens of Diffusion of Innovation theory.
By examining adopter categories, communication networks, and institutional capacity-
building mechanisms, this research contributes theoretically to the development of a
community-based diffusion model and practically to strategic innovation management in
non-formal educational institutions operating in digitally connected environments.

Method

This study employed a qualitative case study design to examine the strategic diffusion
of technological innovation within a non-formal language course institution. The study used
a qualitative approach to capture the social processes, interaction patterns, and contextual
dynamics that shape innovation diffusion within a community-based educational ecosystem.
The case study design enabled the researchers to examine in depth how the institution
adopted, communicated, and institutionalized technological innovation within a bounded
setting characterized by intensive social interaction and hybrid digital communication
networks (Tisdell et al., 2025; Yin, 2018).

The research took place in a community-based language course institution located in
an intensive learning environment widely recognized for its immersive language practices.
The researchers selected this institutional context because it represents a non-formal
educational ecosystem where peer interaction, informal mentoring, and digital
communication networks play central roles in daily learning activities. These characteristics
provided a relevant context for examining innovation diffusion processes beyond hierarchical
formal structures.

The researchers selected participants through purposive sampling to ensure alignment
with the research objectives. The study involved 18 participants, consisting of eight tutors
and ten learners who actively engaged in technology-supported learning practices in
Kampung Inggris Pare. The researchers recruited tutors based on their involvement in
integrating mobile learning applications, learning management systems, artificial intelligence
tools, and video conferencing platforms into instructional practices. The researchers
subsequently applied snowball sampling to identify additional participants who played
significant roles in the institution's technology adoption processes.

The researchers collected data through in-depth semi-structured interviews, non-
participant observations, and document analysis. The interviews explored participants'
experiences, perceptions, and decision-making processes related to technology adoption.
Observations examined real-time instructional practices and digital interaction patterns in
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classroom and online learning environments. The researchers also analyzed institutional
documents, digital learning materials, and communication records to triangulate the findings
and enhance data credibility (Yin, 2018).

The researchers analyzed the data using an interactive thematic analysis model
consisting of data condensation, data display, and conclusion drawing (Miles et al., 2014). The
analysis began with open coding to identify initial concepts emerging from interview
transcripts and observation notes. The researchers then organized these codes through axial
coding to establish relationships among categories related to innovation characteristics,
communication channels, adopter categories, and institutional support mechanisms.
Subsequently, selective coding integrated these categories into broader themes representing
strategic diffusion mechanisms within the institution. The researchers conducted the analysis
iteratively to maintain theoretical coherence and ensure alignment with the Diffusion of
Innovation framework.

To enhance trustworthiness, the researchers implemented several validation
strategies. They conducted triangulation across multiple data sources and methods to ensure
the consistency of findings. The researchers also performed member checking by sharing
preliminary interpretations with selected participants to confirm the accuracy of the
representations. In addition, peer debriefing with academic colleagues helped refine thematic
interpretation and minimize researcher bias. The study provided detailed contextual
descriptions to support the transferability of findings to similar non-formal educational
contexts.

The researchers carefully observed ethical considerations throughout the study. They
informed participants of the research's purpose and obtained voluntary consent prior to data
collection. The researchers maintained anonymity and confidentiality by assigning
pseudonyms and removing identifying information from interview transcripts and
institutional records. They stored all research data securely and used it exclusively for
academic research purposes.

Through this methodological design, the study generated a comprehensive
understanding of how a community-based non-formal educational institution strategically
diffuses technological innovation and how digital social interaction functions as a mediating
dimension within the diffusion process.

Result and Discussion

1. Result
a. Characteristics of Technological Innovation in Learning Practices

The findings indicate that perceived instructional relevance primarily drove
technological innovation within the institution. Participants adopted digital tools not merely
because they were available, but because the tools directly supported communicative
language practice. As a result, participants closely aligned the selection of technological tools
with practical classroom needs and learner engagement objectives.

Interview data show that participants most frequently used mobile learning
applications and artificial intelligence—based speaking tools. Participants valued these
technologies because they enabled independent practice, provided immediate feedback, and
offered flexible access beyond scheduled classroom sessions. Participants mainly used video
conferencing platforms to simulate interactive discussions, while they used learning
management systems to organize learning materials and monitor assignments. As
summarized in Table 1, the number of participants adopting each technology varied with the
perceived pedagogical benefits of that technology.
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Table 1. Interview Findings on Innovation Characteristics

Innovation Instructional Number of Representative Interview Excerpt
Type Function Participants

(n=18)
Mobile Independent 16 “Mobile applications are very helpful becanse students
Learning vocabulary and can practice vocabulary and speaking outside classroom
Applications speaking practice hours. They feel more flexible and are not limited by time

or place. Many learners use the apps daily 1o strengthen
their pronunciation and expand vocabulary.”

Video Speaking 14 “Video  conferencing allows us to simulate real
Conferencing simulation and commmunication even when we cannot meet physically.
Platforms interactive Students  feel that online discussions  still  create
discussion interaction, especially for speaking practice, and tutors
can monitor participation directly.”
Al Based Automatic 11 “AI tools give instant correction for pronunciation and
Learning Tools  pronunciation and grammar mistakes. Students feel more confident becanse
grammar feedback they can practice privately without fear of being judged.
The automatic feedback bhelps them identify specific
weaknesses.”
Learning Material and 12 “The LMS helps organize learning materials and
Management assignment assignments in one place. Tutors can track student
System management progress and ensure that tasks are submitted on time. It
makes  administrative  aspects  of  learning  more
structured.”

Opverall, the findings suggest that the direct instructional applicability of innovations
strongly influenced innovation adoption. Participants more rapidly integrated technologies
that offered visible and immediate learning benefits into instructional practice. In contrast,
they adopted tools perceived as administrative or complex more slowly and required longer
adaptation periods to incorporate them effectively.

b. Communication Channels Supporting Innovation Diffusion

The findings show that communication practices among tutors and learners closely
shaped the diffusion of technological innovation within the institution. Participants usually
became aware of innovations through informal interactions rather than formal institutional
announcements. Every day, professional conversations therefore functioned as important
spaces where participants introduced, discussed, and evaluated new digital tools.

Interview responses further highlight the role of hybrid communication networks
that combine face-to-face interaction with digitally mediated platforms. Tutors frequently
shared their experiences with learning applications during informal meetings, while digital
messaging groups enabled them to disseminate tutorials, links, and practical guidance quickly.
Peer observation also encouraged experimentation, as tutors felt more confident adopting
tools that had already demonstrated effectiveness in their colleagues' instructional practices.

Table 2. Summarizes These Interaction Patterns

Communication Diffusion Number of Representative Interview Excerpt
Channel Mechanism Participants

Informal Tutor Sharing new 13 “Most of the time I learn about new applications
Discussions applications Srom casual discussions with other tutors. When

someone successfully uses a tool in class, they nsually
explain how it works and share their experience.”

Peer Observation Observing 12 “After observing a colleagne using a digital tool
successful effectively in class, I felt encouraged to try it myself.
implementation Seeing practical results reduces besitation.”
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Digital Messaging Sharing  tutorials 14 “Tnn our messaging groups, tutors frequently share
Groups and experiences links, tutorials, and tips about new learning
technologies. We also  discuss  challenges  and
solutions, which belps everyone understand the tools

better.”
Peer Learning Recommending 15 “Students often recommend applications to each
Among Students applications other. If one student finds a useful app, they share it
with friends, and others try it based on that
recommendation.”

These findings demonstrate that socially embedded communication processes largely
shaped the diffusion process. Innovation spread horizontally across professional networks,
supported by interpersonal trust and digital interaction spaces that facilitated rapid
knowledge exchange.

c. Variation in Adopter Categories

Differences in adoption behavior among tutors shaped the pace of technological
integration within the institution. Not all participants responded similarly to emerging
technologies. Some tutors displayed proactive attitudes toward experimentation, while others
adopted tools only after observing demonstrated effectiveness.

The data reveal identifiable patterns consistent with adopter variation. A small group
of tutors actively experimented with new applications and introduced them to colleagues.
Others preferred to observe classroom outcomes before integrating digital tools into their
routines. A minority expressed cautious attitudes and required additional reassurance before
adoption. Learners generally demonstrated greater technological familiarity and often
experimented independently. Table 3 summarizes these adoption patterns.

Table 3. Interview Findings on Adopter Categories

Adopter Characteristics Number of Representative Interview Excerpt
Category Observed Tutors
Innovators Actively  experiment 3 “T usually explore new applications before others try them. 1
with new tools test their features and see whether they can improve student
engagement. If they work well, 1 introduce them to
colleagues.”
Early Model and introduce 5 “After using a new tool successfully, I demonstrate it during
Adopters tools to peers tutor discussions. Other tutors often ask how it works and
how to apply it in their own classes.”
Early Adopt after observing 6 “I prefer to observe first. When I see that a technology really
Majority effectiveness belps students and does not complicate teaching, then I start
using it gradually.”
Late Require strong 2 “T am careful with new technology. I need clear evidence and
Majority evidence before sometimes additional guidance before integrating it into my
adoption teaching routine.”

Variation in adopter readiness influenced the pace of diffusion. Eatly adopters played
a bridging role in reducing uncertainty, while more cautious participants required
observational validation before fully integrating technology into instructional practice.

d. Institutional Support and Challenges in Sustaining Innovation

Institutional conditions shaped the sustainability of innovation beyond individual
adoption decisions. Participants consistently emphasized the importance of infrastructure,
training, and organizational support in facilitating technology integration. They therefore
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viewed innovation not as a purely individual initiative but as part of a broader institutional
environment that enabled or constrained technological adoption.

Interview data show that digital training programs and reliable internet access
strengthened tutors' confidence in using technology for instructional purposes. Institutional
encouragement to experiment with new tools also fostered a supportive climate for
innovation. However, participants identified disparities in tutors' digital literacy as a
continuing challenge. Senior tutors, in particular, sometimes had difficulty adapting to certain
applications, leading to variation in the level of technology integration across classes. Table
4 summarizes these findings.

Table 4. Interview Findings on Institutional Support and Constraints

Institutional Observed Impact Number of Representative Interview Excerpt

Factor Participants

Digital Training Increased tutor 12 “The institution organizes digital training sessions to

Programs confidence belp tutors understand how to use certain applications.
After attending these sessions, I feel more confident
integrating technology info my teaching.”

Internet Facilitated 15 “Stable internet access is essential. Without reliable

Infrastructure technology connectivity, it wonld be difficult to conduct online

integration discussions or use digital platforms effectively.”

Institutional Motivated 10 “The institution enconrages tutors to 1fry new

Encouragement experimentation approaches and technologies. This support makes us
feel safe excperimenting with innovative tools.”

Digital ~ Literacy Slowed  uniform 4 “Some tutors, especially senior ones, find it challenging

Gap adoption to adapt to new digital tools. This sometimes creates

differences in how technology is used across classes.”

In summary, institutional support created a favorable environment for technological
innovation, but uneven digital competence influenced the consistency of implementation.
Sustainable diffusion, therefore, depended on both supportive infrastructure and continuous
capacity building among tutors.

2. Discussion

The findings of this study reaffirm the continuing relevance of Diffusion of
Innovation theory in explaining technological adoption within educational contexts.
Innovation characteristics such as relative advantage, compatibility with instructional needs,
and perceived ease of use significantly influenced adoption decisions. Technologies that
provided immediate pedagogical value, particularly those supporting communicative
language practice, were more rapidly integrated. This confirms earlier research emphasizing
perceived usefulness as a decisive determinant of educational technology adoption (Al
Emran & Teo, 2020; Lai & Bower, 2019). In this context, the visibility of instructional impact
outweighs administrative convenience in shaping early diffusion patterns.

At the same time, the study demonstrates that innovation diffusion in non-formal
institutions is not merely a function of technological features. Rather, diffusion unfolds
through socially embedded processes shaped by daily interaction and shared professional
experience. Unlike hierarchical formal institutions, where technology adoption may follow
strategic planning directives, the observed diffusion pattern was relational and community-
driven. This finding underscores the need to situate diffusion processes within the specific
social ecology of non-formal education.

One of the most significant findings concerns the role of hybrid communication
networks. Diffusion did not occur exclusively through face-to-face interaction or formal
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institutional announcements, but through an integration of interpersonal communication
and digitally mediated exchanges. Messaging platforms, informal tutor discussions, and peer
observation created a dynamic network through which innovation circulated rapidly. This
supports emerging scholarship suggesting that digitally networked professional communities
play a transformative role in shaping innovation uptake (Greenhow & Askari, 2022; Trust et
al., 2022).

Importantly, communication channels in this context functioned not only as conduits
for information but also as arenas for collective validation. Tutors did not adopt technologies
simply because they received information about them; instead, they adopted them after
observing successful implementation and receiving peer endorsement. This pattern indicates
that tutors relied on shared experiences and professional trust when deciding whether to
integrate new technologies into their instructional practices.

These findings further demonstrate that actors within non-formal institutions socially
construct legitimacy through trust-based interaction. In digitally connected educational
ecosystems, communication networks distribute validation processes across peer interactions
rather than concentrating them within institutional leadership. As a result, innovation
diffusion becomes a socially negotiated process shaped by collaborative evaluation and
shared professional judgment.

The variation in adopter categories further illustrates the temporal dynamics of
diffusion. Innovators and early adopters played critical roles in modeling technology
integration and reducing uncertainty for their peers. Their practices created visible examples
that encouraged gradual acceptance among early majority tutors. This dynamic reflects
Rogers' categorization of adopter groups while also emphasizing the relational dimension of
change agents in community-based institutions. Diffusion in this setting emerged through
modeling and demonstration rather than policy enforcement.

Interestingly, learners demonstrated greater digital familiarity than some tutors,
which indirectly influenced diffusion patterns. This reverse influence suggests that diffusion
in non-formal institutions may be multi-directional rather than strictly teacher-driven.
Learner experimentation and peer recommendations contributed to the normalization of
technology, reinforcing the idea that innovation ecosystems in community-based institutions
are interactive rather than hierarchical.

Institutional capacity building emerged as a crucial factor for sustaining diffusion
beyond initial experimentation. While innovation often began informally through peer
interaction, long-term integration required structured support mechanisms such as digital
training and reliable infrastructure. This aligns with the digital transformation literature,
which emphasizes that sustainable technological change depends on organizational readiness
and professional development (Bond et al., 2020; OECD, 2021). Informal diffusion may
trigger innovation, but institutional scaffolding ensures its continuity.

However, the persistence of digital literacy disparities reveals that diffusion processes
remain uneven. Senior tutors who experienced difficulties adapting to digital platforms
occasionally slowed uniform integration across instructional groups. This finding illustrates
that innovation diffusion is neither automatic nor homogeneous. Even within supportive
environments, variations in competence can create asymmetrical adoption patterns that
require targeted intervention.

A central contribution of this study is identifying digital social interaction as a
mediating dimension in the diffusion process. Traditional interpretations of Diffusion of
Innovation theory conceptualize communication channels as mechanisms for transmitting
information across a social system. The present findings suggest that in digitally connected
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non-formal institutions, communication networks actively structure perception, legitimacy,
and risk assessment. Digital interaction not only accelerates awareness but shapes collective
evaluation and normalization of innovation practices.

From a broader perspective, the study contributes to global discussions on
innovation and technology in education by foregrounding the underexplored context of non-
formal institutions. As digital transformation increasingly permeates diverse educational
sectors, understanding the mechanisms of diffusion in flexible, community-based
environments becomes essential. The network-driven diffusion pattern observed in this
study offers insights that may inform similar institutions operating in digitally connected
contexts worldwide. By situating diffusion within relational, hybrid communication
ecosystems, this research expands contemporary understanding of how technological
innovation becomes socially sustained beyond formal educational systems.

Conclusion

This study confirms that social dynamics, rather than the technological characteristics
alone, shape technological innovation in non-formal education. Participants adopted
technologies perceived as directly enhancing communicative learning more rapidly, yet their
sustained integration depended on interaction patterns among tutors and learners. Innovation
diffusion, therefore, emerged through relational processes embedded in everyday
professional communication rather than through centralized institutional mandates.

A key contribution of this research is highlighting the mediating role of digital social
interaction in the diffusion process. Hybrid communication networks that combined face-to-
face engagement with digitally mediated platforms functioned as spaces for collective
validation, peer modeling, and uncertainty reduction. Early adopters served as internal change
agents, accelerating normalization, while institutional training programs and infrastructure
supported long-term sustainability. These findings refine the application of the Diffusion of
Innovation framework within digitally connected, community-based educational
environments.

More broadly, this study contributes to global discussions on educational technology
and innovation by foregrounding the underexplored context of non-formal institutions. The
community-driven, network-mediated diffusion pattern identified in this study suggests that
sustainable technological transformation requires strategic alighment among innovation
characteristics, social interaction networks, and institutional capacity-building. Understanding
this interplay is therefore essential for guiding inclusive and context-responsive digital
innovation beyond formal educational systems.

Reference

Al-Emran, M., & Teo, T. (2020). Do knowledge acquisition and knowledge sharing really
affect e-learning adoption? An empirical study. Education and Information Technologies,
25(3), 1983-1998. https://doi.org/10.1007/s10639-019-10062-w

Badawi, H., & Adiyono, A. (2026). Artificial Intelligence in Lebanese Upper Elementary
Science Classrooms: Readiness, Practices, and Pedagogical Impact. Journal of
Elementary Education Research and Practice, 2(1), 46-59.
https://doi.org/10.70376/12ajk953

Blyth, C. S., & Thoms, J. J. (Eds.). (2021). Open Education and Second Langnage 1 earning and
Teaching:  The Rise of a New Knowledge Ecology. Multilingual —Matters.
https://doi.org/10.21832/9781800411005

57


https://doi.org/10.1007/s10639-019-10062-w
https://doi.org/10.70376/r2ajk953
https://doi.org/10.21832/9781800411005

Bond, M., Khosravi, H., De Laat, M., Bergdahl, N., Negrea, V., Oxley, E., Pham, P., Chong,
S. W., & Siemens, G. (2024). A meta systematic review of artificial intelligence in
higher education: A call for increased ethics, collaboration, and rigour. International
Journal  of  Educational  Technology — in  Higher — Education, — 21(1), 4.
https://doi.org/10.1186/s41239-023-00436-2

Burudi, S. W., Mugun, D. J., Karani, G. G. O., Cheptabok, M. C., & Lihanda, M. A. (2024).
Integration of Smartphone as an Instructional Resource in Enhancing Teaching of
English Grammar. O.ALzb, 11(12), 1-15. https://doi.org/10.4236/0alib.1112554

Carpenter, J. P., & Krutka, D. G. (2014). How and Why Educators Use Twitter: A Survey of
the Field. Journal of Research on Technology in Education, 46(4), 414-434.
https://doi.org/10.1080/15391523.2014.925701

Greenhow, C., & Askari, E. (2017). Learning and teaching with social network sites: A decade
of research in K-12 related education. Education and Information Technologies, 22(2), 623—
645. https://doi.org/10.1007/s10639-015-9446-9

Heinimiki, O.-P., Volet, S., Jones, C., Laakkonen, E., & Vauras, M. (2021). Student
participatory role profiles in collaborative science learning: Relation of within-group
configurations of role profiles and achievement. Learning, Culture and Social Interaction,
30, 100539. https://doi.org/10.1016/j.1¢s1.2021.100539

Lai, J. W. M., & Bower, M. (2019). How is the use of technology in education evaluated? A
systematic review. Computers & Eduncation, 133, 27-42.
https://doi.org/10.1016/j.compedu.2019.01.010

Mabotha, P. A. P., & Ngcamu, B. S. (2025). Digital Transformation in the Higher Education
Sector: A Systematic Literature Review. _Administrative Sciences, 16(1), 1.
https://doi.org/10.3390/admsci1 6010001

Miles, M. B., Huberman, A. M., & Saldafia, J. (2014). Qualitative data analysis: A methods
sourcebook (Edition 3). Sage.

Nurjanah, L. U., Sutomo, M., Mu’alimin, M., & Ezginci, H. Y. (2025). Enhancing Elementary
Students’ Learning Interest Through AI-Driven Canva Learning Tools: Evidence
from a Pre-Experimental Study. A~Adzka: Jurnal lmiah Pendidikan Gurn Madrasah
Ibtidaiyah, 15(2), 202-211. https://doi.org/10.18592/aladzkapgmi.v15i2.18243

OECD. (2021). OECD Digital Education Outlook 2021: Pushing the Frontiers with Artificial
Intelligence, Blockchain and Robots. OECD Publishing.
https://doi.org/10.1787/589b283f-en

Prenger, R., Poortman, C. L., & Handelzalts, A. (2021). Professional learning networks: From
teacher learning to school improvement? Journal of Edncational Change, 22(1), 13-52.
https://doi.org/10.1007/s10833-020-09383-2

Rogers, E. M. (1962). Diffusion of Innovations (3rd ed.). The Free Press.

Rogers, E. M. (2003). Diffusion of innovations (Fifth edition). Free Press.

Sari, D. A. P, Fajar, I. M., & Uma, N. (2025). The Effect of Self- Efficacy on Student
Confidence in the Use of Artificial Intelligence for Islamic Education Management.
Management  of  Edncation:  Jurnal ~ Manajemen  Pendidikan — Islam, 11(1), 12-23.
https://doi.org/10.18592/moe.v11i1.14688

Selwyn, N. (2022). Education and technology: Key issues and debates (Third edition). Bloomsbury
Academic.

Tisdell, E. J., Merriam, S. B., & Stuckey, H. (2025). Qualitative research: A guide to design and
implementation (Fifth edition). Jossey-Bass, a Wiley brand.

Trust, T., Carpenter, J., & Krutka, D. (2022). Professional Learning Networks. EdTechnica.
https://doi.org/10.59668/371.8846

58


https://doi.org/10.1186/s41239-023-00436-z
https://doi.org/10.4236/oalib.1112554
https://doi.org/10.1080/15391523.2014.925701
https://doi.org/10.1007/s10639-015-9446-9
https://doi.org/10.1016/j.lcsi.2021.100539
https://doi.org/10.1016/j.compedu.2019.01.010
https://doi.org/10.3390/admsci16010001
https://doi.org/10.18592/aladzkapgmi.v15i2.18243
https://doi.org/10.1787/589b283f-en
https://doi.org/10.1007/s10833-020-09383-2
https://doi.org/10.18592/moe.v11i1.14688
https://doi.org/10.59668/371.8846

Veletsianos, G. (with Johns Hopkins University). (2020). Learning online: The student experience
Johns Hopkins University Press.

Wang, C., Chen, X., Yu, T\, Liu, Y., & Jing, Y. (2024). Education reform and change driven
by digital technology: A bibliometric study from a global perspective. Humanities and
Social  Sciences  Communications, 11(1), 256. https://doi.org/10.1057/s41599-024-
02717-y

Yin, R. K. (2018). Case study research and applications: Design and methods (Sixth edition). SAGE.
Zawacki-Richter, O., Marin, V. L., Bond, M., & Gouverneur, F. (2019). Systematic review of
research on artificial intelligence applications in higher education — where are the

educators? International Journal of Educational Technology in Higher Education, 16(1), 39.
https://doi.org/10.1186/s41239-019-0171-0

59


https://doi.org/10.1057/s41599-024-02717-y
https://doi.org/10.1057/s41599-024-02717-y
https://doi.org/10.1186/s41239-019-0171-0

