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ABSTRACT

In the 21st century, technology has emerged as a powerful enabler of creativity across various domains,
particularly within science education. This paper explores how digital tools foster creative thinking,
collaborative innovation, and problem-solving among learners. Drawing on insights from 27 publications,
the study identifies three primary roles technology plays in supporting creativity: as a tfufor, guiding
learners through structured prompts and scripts; as a fool, empowering individuals to think creatively
through problem-solving and modeling; and as a medium, facilitating social collaboration and co-creation.
From 8D modeling and robotics to Al, virtual reality, and social media, various technologies have
transformed the learning environment into a dynamic and participatory space for innovation. The paper
also examines historical and theoretical perspectives, challenges in implementation, and case studies
demonstrating how digital platforms reshape the boundaries of creative expression. Ultimately, it
advocates for the intentional integration of technology into educational and cultural systems to nurture
creativity and enhance learner agency in a digitally connected world.

Keywords: Creativity, Educational Technology, Digital Tools, Social Creativity, Science Education,
Artificial Intelligence, Virtual Reality.

INTRODUCTION

Knowledge in the twenty-first century is highly shaped by the development and affordances of
technology. This essay analyzes how technology is used to promote social creativity in science classes,
presenting 27 publications. The findings show that technology contributes to increasing opportunities to
facilitate creative processes in science. A specific technology imposes certain constraints and opens up
opportunities available to a group of learners. Learners, especially teachers, in turn, shape how
technology is used in the educational context; how it is scripted, orchestrated, and evaluated. The
qualitative analysis identified three different roles of technology in fostering students’ social creativity in
science education: technology as a tutor, technology as a tool, and technology as a medium for
collaborative and creative thinking. These three roles are not mutually exclusive. Technology as a tutor
of creative thinking facilitates key creative processes in science by providing specific guidance through
scripts or prompts. This tutoring of creative reasoning can either be done explicitly by providing scripts
with questions to scaffold the creative thinking processes, composing scripts available in the
programming environment, or implicitly through the design of 8D modeling. It is considered important
in this regard that, in addition to using prompts, students should have the last word in the creative
process. On the other hand, technology as a tutor of science content knowledge can also facilitate the
creative reasoning processes regarding scientific knowledge, as it facilitates collective smelting and holds
students accountable. The relationship between technology and learning is that technologies possess
inherent qualities and are capable of having a particular impact on learners if used correctly in a science
classroom. According to socio-political theory, the relationship is the opposite: to think, individuals need
to learn to think with the help of cultural tools, namely technology. Technology as a tool for thinking
creatively is supported. Socio-cultural theory, which has found application in education for learning
broadly, argues that individuals do not think but rather learn to think through internalizing cultural
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tools, such as technology. In this conceptualization, technology cannot be reduced to an independent
entity, but rather can be seen as an instrument, a complex unity composed of both the technical artifact
and the human agent. Instrumentalization processes, where tools such as robotics and programming
environments are used, help students solve problems creatively. It is also argued that traditional
educational media are not suitable for modeling according to design specifications, yet present-day digital
technologies are obscuring this competence gap. Digital technologies offer many possibilities to support
the performance and orchestration of creative processes [1, 27].
The Intersection of Technology and Creativity
Creativity in the digital age, and in particular in the digital creative industry, has become a hot topic in
both research and practice. It is widely acknowledged that the digital creative industry is one of the most
rapidly developing industries, especially in developing countries. Computer graphics, drawing tools, 3D
modeling tools, computer-aided design, computer-aided manufacturing tools, visual programming tools,
digital games, multimedia, animated graphics, and social networks are now seen as vehicles for creative
expression and participation, enabling ways to foster students’ social creativity by engaging them in
various social and collaborative creation or digital making activities, such as scenario-based learning and
co-design. Humans have tool-making and tool-using abilities; the shape, complexity, and material of the
tools have varied depending on the different stages of cultural or industrial development. It is also
acknowledged that, as a means, a specific tool or technology restrains a certain creativity agenda to
accomplish a task, but as a medium, it offers wider possible avenues for creativity to emerge. A specific
technology imposes certain constraints and opens up a range of opportunities available to learners,
teachers, students, and the community. Creativity is deeply shaped and impacted by tools and tools, and
cultural tools mediate human thinking and creativity, due to the affordances and constraints provided by
the culture and the tools. Theoretically, it is a problem of the relationship between creativity and tools.
The qualitative analysis identified three different roles of technology in fostering students’ social
creativity in science education: (1) technology as a tutor; (2) technology as a tool; and (3) technology as a
medium for collaborative and creative thinking. More details about the creative processes can be found in
the literature, but one important point is that the consequences of difterent roles of technology point to a
line of research concerning the impact of technology on creativity [, 4.
Historical Perspectives on Technology and Creativity
The relationship between technology and creativity can be explored through three conceptions of
creativity: (1) recombination of existing ideas and forms, (2) an art reference tied to the aesthetic and
unknowable, and (3) a tense interplay of agencies and tools demanding mutual terms. This narrative
examines creativity and technology, moving from pre-digital phases to the shifts instigated by digital
advancements. It highlights the temporary nature of interactions between creativity, new inquiries, big
data, automation, and implications for creativity's essence. Creativity involves the processes of generating
novelty, contrasting existing elements, and fostering change over time. This focus seeks to understand
how creativity and novelty arise from diverse social fields, cultural domains, and individual experiences.
Much literature aligns with an epistemological approach to creativity, emphasizing existing idea
recombination to achieve innovative solutions. Recent studies have linked creativity to aesthetic, affective,
and cultural aspects of art, exploring its links to organizational and management issues related to cultural
product development. Technology's impact on creative endeavors is a historic yet revisited theme, with
technological advancements seen as transformative for innovation. Conversely, complaints from artists
about mediating technology are also longstanding. With digital technology's rise, the interplay of
symbolic, aesthetic, and affective aspects in cultural product creation has become more critical and
complex. This evolution can be traced to digital technology's early integration into cultural production,
highlighting emerging tensions between programming and creativity [5, 67.
Digital Tools for Creative Expression
Digital technologies offer many possibilities that can be exploited to support creative processes. They
provide new tools, media, and environments for learning to be creative and learning through creativity.
Learners and teachers can use different technologies to design an educational environment that stimulates
and supports specific creative processes, such as developing ideas, making connections, fostering
collaborations, and encouraging imaginative expressions. Digital technologies can facilitate key creative
processes in science, contributing to increasing opportunities for creative processes. Specific guidance is
given by means of scripts or prompts that stimulate the performance of a specific creative process.
Technologies possess inherent qualities and can have a particular impact on learners if used correctly in a
science classroom. A specific technology imposes certain constraints and opens up a range of
opportunities available to a group of learners. The qualitative analysis identified three different roles of
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technology in fostering students’” social creativity in science education: technology as a tutor, technology
as a tool, and technology as a medium for collaborative and creative thinking. An instrument is a
heterogeneous entity, composed of both a technical artifact and a human agent. To achieve something,
adapt to an objective desired by the community, classroom participants use an instrument which evokes
ideas, thoughts, and performances related to goals. Technology can be seen as an instrument used to
shape and develop a creative activity. Tools such as robotics help students to solve problems creatively
and shape the way they think. Moreover, digital technologies offer possibilities to support the
performance and orchestration of creative processes [[7, 8.
The Impact of Social Media on Creative Collaboration
Social media is a platform where individuals can create and share ideas, information, and various other
content. It has made it easier to collaborate in real time and access knowledge and resources anywhere in
the world. The following analyzes how the use of social media fosters cooperation in creative work as a
solo pursuit. Regardless of the medium's form and structure, the awareness of whether it is collaborative
must be established first. To facilitate collaborative practice, the social aspect of the medium must be
introduced. Strengthening the audience's understanding of the differences in the collaborative
construction of the finished creative work can be achieved through the construction aspect with the
slightest impact from the tool. By formulating collective agency, creativity can emerge by nurturing the
mutual role of co-creating with the medium rather than viewing it only as a tool. Social media’s practical
contribution in creative endeavors ranges from information retrieval to text generation and semantic
recommendation. The role of social media in collaborative creative production revolves around the
influences of social media on collective agency and the social aspect of co-agency, where collective agency
is uniquely defined. While understanding the nature of creativity involves differentiating between co-
agency and distributed agency, on the conceptual level, social media's influence on agency lies in the
mechanism of a sharing culture. The nature of social media influences agency in both the construction and
social aspects of the collective pursuit, with a focus on the construction aspect. By moving beyond the
discussions of social media freestanding creative production, the motivations and conditions of the
collaborative production induce societal and temporal awareness in creative tool use while establishing
the need and desire to construct an outcome [9, 107].
Artificial Intelligence and Creativity
Recent developments in artificial intelligence (AI) have raised questions about the very nature of
creativity. They provide an opportunity to study previously inaccessible phenomena, thus opening up a
novel and promising domain for research. It will be explained how important recent advances in Al
methods and in empirical approaches may be used in creative tasks, and how such tasks provide an
excellent opportunity for studying the nature of creativity and the cognitive processes involved. Although
not denying the many happy and career-making marriages between artists and Al engineers, complicitly
building applications capable of automating basic creative tasks, it is important to point out that an
ongoing debate exists about whether Al artwork is “real” art. Attempts based on negative proofs have
been made to demonstrate at least two conditions that need to be satisfied for an observer to have an
artistic experience by viewing a piece of art. From this standpoint, both Al- and human-generated
artworks have failed to satisfy the necessary conditions, albeit for different reasons [11, 127].
Virtual Reality and Immersive Experiences
A growing trend in education is the use of technology to foster creativity in learners. The immersive
virtual and augmented worlds created in computer-generated environments can support edutainment
activities, helping learners remain interested. Entertaining “serious games” can teach mathematics,
toreign languages, science, and social skills while encouraging critical thinking and creativity. Immersive
virtual worlds can foster creativity in both adults and children. In Western society, creativity is prized,
vital to success in a world of constant change. Educational systems focus on rational intelligence, logical
reflection, critical thinking, language skills, interpersonal abilities, and performance on standardized tests,
while frequently overlooking creativity. The increasing attention towards securing a knowledge-
enhanced society, industry innovation, and global competitiveness demands new challenges for education.
One key theme in the 21st century is corporate or personal creativity. Bright ideas were previously only
expected from inventors, designers, and artists. Creativity in science was questioned while children could
play with the unknown, explore, build fictitious and new worlds, but may encounter problems in old age.
The advent of entertainment virtual environments can revive the childhood explorative and creative
spirit. Research through developmental tests and a mobile game as a creativity foster indicates that
creativity can be accessed and amplified with the proper tools. A custom mobile phone augmented reality
tool nurtures a group creativity generation in the fabric craft field, further confirming and demonstrating
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this concept. Research and innovation on immersive technologies may apply to other industry
understanding, encourage creativity, and knowledge capture in tangible objects [13, 147].
The Role of Mobile Technology
Different forms of technology have so far been introduced in studies analyzed, incorporating mobile
technologies. Researchers have made several claims about the importance of mobile technologies as an
educational tool. Mobile technologies are gradually being integrated into education. Also, mobile
technologies” capacity to expand the learning space beyond the classroom has been recognized. Mobile
technologies such as cameras and smart phones can help students better observe the world, record
significant moments, synthesize their ideas, and involve themselves more deeply in science. Other studies
have reported that mobile technologies could promote students’ engagement, broaden their learning
space, and facilitate their participation through interaction and reflection. Implementing a truly creative
inquiry teaching-learning approach requires a broader perspective and careful orchestration, addressing
considerations from the classroom, school, and outside school. From examining the roles of technology, it
was found that technology in the studies did not just serve as tools or media but played more active roles,
cultivating and orchestrating creative experiences. By offering a wide range of technology, teachers can
cultivate specific creative processes, enhancing students’ imaginative experiences. Different forms of
technology have been integrated into a creative inquiry environment: technologies collecting data,
technologies for analysis and reasoning, and technologies for communication. A recent study showed how
these technologies cultivated students’ imaginative expressions: thinking hypothetically, imagining an
alternative way of life, and building up the constellation [15, 167].
Challenges and Limitations of Technology in Creativity
Digital technologies are redefining knowledge and scientific understanding in the twenty-first century.
They influence how science is taught and experienced, shaping both educational constraints and
opportunities. The way technology impacts thinking and interactions establishes preconditions for
learning, although it does not directly determine outcomes. To grasp the effects of peer-assisted learning,
it is essential to explore how collaborative activities unfold in technology-rich environments. A scoping
review highlights the use of technology in fostering social creativity in science education. The affordances
of technology interact with available resources and actions, promoting specific types of learning while
hindering others. In this new landscape, scientists can leverage digital tools to collect, analyze, and model
real data, while the educational implications of these technologies vary according to their use in learning
contexts. Understanding science concepts requires internalization of knowledge through ongoing idea
exchanges among individuals. It is crucial to investigate how collaborative engagement evolves in a
technology-embedded setting, as different educational strategies depend on their implementation within
activity structures. The focus remains on enhancing social creativity in science classes using digital
resources strategically [17, 187].
Case Studies of Technology-Driven Creativity
Creative science education can be fostered through technology-integrated dialogic inquiry and social
creativity. The constraints and affordances offered by specific technologies, when combined with
instructional shifts, transform lesson enactments into creativity-optimizing scenarios. Advances in
technology, such as information and communication technologies and robotics, are changing teaching and
learning processes. Several authors highlight the important role of educational technology in science
inquiry and argue that the use of computer programming and robotics can foster creativity in science
education. Alongside the gains expected from this combination of fields, such constraints and affordances
offered by technology must be studied in a structured, systematic way. A scoping review was conducted of
studies that analyze the role of technology in fostering social creativity in science education. The
qualitative analysis identified three roles of technology: (1a) technology as a tutor of creative thinking,
(1b) technology as a tool for thinking creatively, and (1c) technology as a medium for collaborative and
creative thinking. Technology is often thought to be used in inquiry science education to foster creativity
in teaching and learning. Empirical research has demonstrated how fast advances in specific technologies
are being incorporated into science education. Digital technologies transport data and materials, display
and process them, and record actions performed with them, among other functions that can be exploited
in science education. For instance, 3D printing and robotic construction can foster the design of new
forms to work and investigate. In canonical schooling practices, different technologies have been used to
promote science learning. Digital technologies, on the one hand, are increasingly integrated into
government-designated curricula and the development of the teaching—learning processes [19, 207.
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Future Trends in Technology and Creativity
Technology is rapidly evolving and shaping the creative landscape in unprecedented ways. Innovations
such as artificial intelligence, virtual reality, augmented reality, and advanced data-driven personalization
are already changing how creativity is expressed and shared. As these technologies grow more prevalent,
they bring both significant opportunities and challenges for creativity. The emergence of novel tools such
as generative Al writing assistants has already started to create discomfort and anxieties for creative
professionals in fields including media and advertising. Understanding the role of technology in fostering
creativity is more challenging than ever. The integration of technology in youth creativity development
has generally shown enhanced creativity outcomes, although it has the potential to hinder creativity as
well. Numerous tools in STEM fields are addressed to enhance youths’ creative abilities, and findings
demonstrate enhancement in at least one creativity measurement dimension, especially in computational
thinking. The training of creativity in elementary school is also explored, showing that highly talented
youth can benefit from efforts taken in training creativity. Gender attention in creative procedural two-
tiered drawings in multimedia is illustrated as well. Efforts are made to support teachers in fostering
students’ creativity across varied subject areas using various technology tools, making specific technology
desirable in chemistry and mathematics. In summary, a more extensive perspective of the role of
technology tools in enhancing youths’ creativity development is provided in this scoping review. This
perspective also brings social justice to education, leveraging the widespread use of mobile devices, varied
technologies that can be used to foster creativity, and creativity-and-technology-oriented curricula. In
addition, a research agenda is proposed, specifying contributors, a three-dimensional framework, and
indicator translation, which bridges theoretical and contextual aspects. Future efforts should remain
addressing creativity development across specific subject areas with detailed principles on technology
application [21, 227].
The Role of Education in Enhancing Creative Skills
Creative thinking and its manifestation in practical and artistic outputs are multidimensional constructs.
Individuals differ in their creative thinking and creative outputs; creativity is a malleable construct that
differs with context, task, domain, and culture; and both creative and non-creative outcomes are products
of cognitive, affective, and personality processes that interact with and are modified by environments.
Creativity has been studied using a broad framework to understand when and how social enculturation
matters concerning children's creativity. Literature indicates that geography has a strong or pervasive
influence on the amount, kind, structure, and shape of creativity. Children will breathe the atmosphere
and culture of the place they learn, so in seeking to enhance children's creativity, it may be the classroom
or school milieu, or wider contexts, events, and institutions that require attention. As digital
communication technologies create new education opportunities, research is needed into their capabilities
and promises for advancing creativity, and understanding the implications of shifting forms of social,
cultural, and economic organization enabled by such technologies. Policy-makers are keen to enhance
creativity in education to support innovation. There is a gap, however, in terms of education and the
creativity-related use of digital communication technologies, including the institutional and technical
implications of using them for education. Researchers can seek to fill this gap by taking a critical and
society-oriented perspective on the place of creativity in education in a digital age. It is important to
scrutinize how ideas of creativity and creativity in education are shaped, and translated into and across
contexts, and thereby come to affect education, society, and people's experience and opportunities [23,
247.
Ethical Considerations in Technology and Creativity

The technology used in education, including computers, tablets, and the internet, must be carefully
analyzed before integration. Educational technology involves teachers using these tools purposefully to
enhance teaching and learning. Emerging technologies are transforming education by changing how
students communicate, seek information, are taught, and assessed. These technologies influence
classroom learning, affecting student motivation and engagement. Current trends in educational
technology aim to complement quality teaching practices, allowing new tools to enhance learning.
Recently, a move toward developing digital environments for exploration has been observed in places like
Arkansas, Qatar, and Nebraska. Online projects equip students with essential skills in inquiry-based
learning, technology, and project management. Global Immersion apps enable students to explore and
create, fostering interactive learning rather than rote memorization. The proper integration of
technology benefits both teachers and students, enhancing engagement and participation. Tools like
projectors, blogs, and digital media raise involvement and learning levels. Technology also aids in
gathering data and assessing student engagement, inspiring deeper learning and comprehension of

91



EEJOURNALS OPEN ACCESS
complex topics. By providing access to current information through social media and other platforms,
technology reflects today’s societal interests. Therefore, effective use of technology in the classroom is
crucial to improving student outcomes and enhancing the educational environment [25, 267.

CONCLUSION
Technology’s evolving role in education and creative industries presents new avenues for fostering
creativity, particularly in science learning. Whether functioning as a tutor, a tool, or a medium,
technology enables learners to engage in more dynamic, collaborative, and reflective creative processes.
However, its effectiveness depends on how it is implemented and integrated into pedagogical practices.
While digital tools offer immense opportunities for nurturing creativity, they also pose challenges related
to access, orchestration, and cultural relevance. To fully harness the creative potential of technology,
educators, developers, and policymakers must adopt holistic strategies that consider not only the
affordances of the technology itself but also the social and cognitive environments in which it is used.
This synthesis underscores the transformative capacity of technology to not only support but amplify
human creativity in meaningful, diverse, and socially embedded ways.

REFERENCES

1. Abdieva A. Methodology Of Developing Creative Abilities Using New Technologies In Biology
Classes. Eurasian Science Review An International peer-reviewed multidisciplinary journal. 2023
Dec 7;1(1):1-0. eurasia-science.org

2. Selfa-Sastre M, Pifarré M, Cujba A, Cutillas L, Falguera E. The role of digital technologies in
promoting collaborative creativity in language education. Frontiers in Psychology. 2022 Feb
9;13:828981. frontiersin.org

3. Weng X, Chiu TK, Tsang CC. Promoting student creativity and entrepreneurship through real-
world problem-based maker education. Thinking Skills and Creativity. 2022 Sep 1;4:5:101046.

4. Kalyani LK. The role of technology in education: Enhancing learning outcomes and 21st century
skills. International journal of scientific research in modern science and technology. 2024 Apr
11;3(4):05-10. ijsrmst.com

5. Panourgias NS, Nandhakumar J, Scarbrough H. Entanglements of creative agency and digital
technology: A sociomaterial study of computer game development. Technological forecasting
and social change. 2014 Mar 1;83:111-26.

6. Aguilar D, Pifarre Turmo M. Promoting social creativity in science education with digital
technology to overcome inequalities: A scoping review. Frontiers in Psychology. 2019 Jul
2;10:1474.

7. Ciarli T, Kenney M, Massini S, Piscitello L. Digital technologies, innovation, and skills:
Emerging trajectories and challenges. Research Policy. 2021 Sep 1;50(7):104289.

8. Rayna T, Striukova L. Involving consumers: The role of digital technologies in promoting
‘prosumption’and user innovation. Journal of the Knowledge Economy. 2021 Mar;12(1):218-37.

9. Infante A, Mardikaningsih R. The Potential of Social Media as a Means of Online Business
Promotion. Journal of Social Science Studies. 2022 Jul 10;2(2):45-9.

10. Hobbs R. Media literacy in action: Questioning the media. Rowman & Littlefield; 2024 Oct 14.

11. Hubert KF, Awa KN, Zabelina DL. The current state of artificial intelligence generative
language models is more creative than humans on divergent thinking tasks. Scientific Reports.
2024 Feb 10;14(1):3440.

12. Jia N, Luo X, Fang Z, Liao C. When and how artificial intelligence augments employee
creativity. Academy of Management Journal. 2024 Feb;67(1):5-32.

138. Gibson MR, Owens KM. A Focused Exploration About How Technologically Enhanced
Educational Approaches Can Positively Foster Early Childhood to Young Adult Learning and
Creativity. InInternational Conference on Human-Computer Interaction 2023 Jul 9 (pp. 88-97).
Cham: Springer Nature Switzerland. THTML

14. Li Y, Kim M, Palkar J. Using emerging technologies to promote creativity in education: A
systematic review. International Journal of Educational Research Open. 2022 Jan 1;3:100177.

15. Lai Y, Saab N, Admiraal W. University students’ use of mobile technology in self-directed
language learning: Using the integrative model of behavior prediction. Computers & Education.
2022 Apr 1;179:104418.

16. Chen CH, Tsai CC. In-service teachers' conceptions of mobile technology-integrated instruction:
Tendency towards student-centered learning. Computers & Education. 2021 Sep 1;170:104224.

17. Tzachrista M, Gkintoni E, Halkiopoulos C. Neurocognitive profile of creativity in improving
academic performance—A scoping review. Education Sciences. 2023 Nov 12;13(11):1127.

92


https://eurasia-science.org/index.php/pub/article/download/12/3
https://www.frontiersin.org/journals/psychology/articles/10.3389/fpsyg.2022.828981/pdf
https://ijsrmst.com/index.php/ijsrmst/article/download/199/22
https://link.springer.com/chapter/10.1007/978-3-031-35708-4_6

EEJOURNALS OPEN ACCESS

18.

19.

20.

21.

22.

23.

24.

25.

26.

Haddock A, Ward N, Yu R, O’Dea N. Positive effects of digital technology use by adolescents: A
scoping review of the literature. International Journal of Environmental Research and Public
Health. 2022 Oct 27;19(21):14009. mdpi.com

Ayeni OO, Al Hamad NM, Chisom ON, Osawaru B, Adewusi OE. Al in education: A review of
personalized learning and educational technology. GSC Advanced Research and Reviews. 2024
Feb;18(2):261-71. researchgate.net

Hirsh-Pasek K, Zosh JM, Hadani HS, Golinkoff RM, Clark K, Donohue C, Wartella E. A Whole
New World: Education Meets the Metaverse. Policy Brief. Center for Universal Education at
The Brookings Institution. 2022 Feb.

SINGH P. THE ROLE OF TECHNICAL EDUCATION IN FOSTERING CREATIVITY OF
ADOLESCENTS. Naveen International Journal of Multidisciplinary Sciences (NIJMS). 2025 Jan
31;1(8):52-8. nijms.com

Yilmaz A. The effect of technology integration in education on prospective teachers' critical and
creative thinking, multidimensional 21st century skills and academic achievements. Participatory
Educational Research. 2021 Apr 1;8(2):163-99.

Mhlongo S, Mbatha K, Ramatsetse B, Dlamini R. Challenges, opportunities, and prospects of
adopting and using smart digital technologies in learning environments: An iterative review.
Heliyon. 2023 Jun 1;9(6).

Wu Z,Ji D, Yu K, Zeng X, Wu D, Shidujaman M. Al creativity and the human-AlI co-creation
model. InHuman-computer interaction. theory, methods and tools: thematic area, HCI 2021, held
as part of the 23rd HCI international conference, hCII 2021, virtual event, July 24—29, 2021,
proceedings, part 1 28 2021 (pp. 171-190). Springer International Publishing. researchgate.net
Alenezi M, Wardat S, Akour M. The need of integrating digital education in higher education:
Challenges and opportunities. Sustainability. 2023 Mar 8;15(6):4782.

Mohamed Hashim MA, Tlemsani I, Matthews R. Higher education strategy in digital
transformation. Education and Information Technologies. 2022 Apr;27(8):3171-95. springer.com

93


https://www.mdpi.com/1660-4601/19/21/14009
https://www.researchgate.net/profile/Nneamaka-Onyebuchi-4/publication/390163119_AI_in_education_A_review_of_personalized_learning_and_educational_technology/links/67e78c3049e91c0feac451e7/AI-in-education-A-review-of-personalized-learning-and-educational-technology.pdf
https://nijms.com/index.php/nijms/article/download/22/22
https://www.researchgate.net/profile/Mohammad-Shidujaman/publication/352937210_AI_Creativity_and_the_Human-AI_Co-creation_Model/links/60f58d1a9541032c6d5081f6/AI-Creativity-and-the-Human-AI-Co-creation-Model.pdf
https://link.springer.com/content/pdf/10.1007/s10639-021-10739-1.pdf

