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This paper explores the integration of digital tools in art
education to foster creativity among students. As modern
educational systems increasingly recognize the significance of
creativity, it becomes essential for educators to cultivate their
creative skills to inspire their students effectively. The study
emphasizes that creativity is not only a desirable outcome but
also a vital pedagogical strategy that enhances innovative
thinking and encourages the expression of imaginative ideas.
Furthermore, the paper discusses the role of international
frameworks, such as OECD Education 2030 and UN 2030, in
highlighting the necessity of preparing learners for creative
thinking in a rapidly changing world. Through an analysis of
current practices and challenges in integrating digital tools into
art education, this research underscores the transformative
potential of technology in enhancing creative expression. It also
addresses the barriers to equitable access to digital resources
and emphasizes the importance of effective teacher preparation
in fostering a supportive learning environment. This paper
advocates for a multifaceted approach to creativity in education,
leveraging digital tools to empower students and prepare them
for future challenges.
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Ushbu magqola talabalar ijodini rivojlantirish uchun san’at
ta'limida raqamli vositalarni integratsiyalashni tadqiq qiladi.
Zamonaviy ta'lim tizimlari ijodkorlikning ahamiyatini tobora
ko‘proq e’tirof etar ekan, o‘qituvchilar 0z o‘quvchilarini samarali
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ilhomlantirish uchun ijodiy qobiliyatlarini rivojlantirishlari
kerak. Tadqgiqot shuni ta’kidlaydiki, ijodkorlik nafaqgat
kutilayotgan natija, balki innovatsion fikrlashni kuchaytiruvchi
va ijodiy g‘oyalarni ifodalashga undaydigan hayotiy pedagogik
strategiyadir. Bundan tashqari, maqolada OECD Ta’lim 2030 va
BMT 2030 kabi xalgaro tuzilmalarning o‘quvchilarni tez
o‘zgaruvchan dunyoda ijodiy fikrlashga tayyorlash zarurligini
ta’kidlashdagi rolini muhokama qiladi. Ragamli vositalarni san’at
ta’limiga integratsiyalash bo‘yicha mavjud amaliyot va
muammolarni tahlil qilish orqali ushbu tadgiqot ijodiy ifodani
kuchaytirishda texnologiyaning transformatsion salohiyatini
ta'’kidlaydi. Shuningdek, u raqamli resurslardan samarali
foydalanish yo‘lidagi to‘siglarni ko‘rib chiqadi va qo‘llab-
quvvatlovchi o‘quv muhitini yaratishda o‘gituvchilarni samarali
tayyorlash muhimligini ta’kidlaydi. Ushbu maqola ta’limda
ijjodkorlikka ko‘p qirrali yondashuvni, talabalarni kuchaytirish
va ularni kelajakka tayyorlash uchun raqamli vositalardan
foydalanishni ta’kidlaydi.

Pa3BuTHE TBOpYECTBA B Xy/0KECTBEHHOM 06pa30BaHMUMU C
MOMOILbI0 HUPPOBLIX HHCTPYMEHTOB

AHHOTAIUA

Karuessle cao8a:
KpPEeaTHUBHOCTh,
1u$pPOBbIE UHCTPYMEHTHI,
XyJ0°KECTBEHHOE
o0pa3oBaHHUe,

uudpoBOe TBOPUECTBO.

B craTtbe paccmaTpuBaeTcss  HMHTerpanusi  IUQPOBBIX
VHCTPYMEHTOB B XYy/I0>)KECTBEHHOE 00pa30BaHMe KaK CpPeCTBO
NOOLpeHUs TBOPYECKOr0 NOTeHMaa yyaluxcs. CoBpeMeHHbIe
ob6pa3oBaTe/ibHble CUCTEMbl BCE 0O0Jibllle MPU3HAIOT BAXKHOCTh
pa3BUTHUSl KPEaTUBHOCTH, MO3TOMY IeJaroraM Heob6X0JAuMO
COBEpPIIIEHCTBOBATb COOCTBEHHbIE TBOPYECKHE HABbIKH, UTOODI
30 deKTHBHO BJOXHOBJISITh Y4EHUKOB. UccnepoBanue
NOAYEPKUBAET, YTO TBOPYECTBO — 3TO HE TOJIBKO >KeJaeMbIU
pe3y/sibTaT 00y4YeHMs], HO U BaKHas IeJaroruyeckasi CTpaTerus,
CMOCOOCTBYIOLAS PA3BUTUI0 WHHOBALMOHHOTO MBbIILJIEHUS U
CTUMYyJIMpYyIOLasi BbIpaXKeHHE OpHUrMHaJbHBIX HJeil. Ocoboe
BHUMaHUE Y/IeJIIETCA POJIM MEXAYHAPOAHBIX UHUIIMATUB, TaKUX
kak nporpamma 0O3CP «O6pasoBanue 2030» u neau OOH Ha
nepuoy, 10 2030 roja, KOTopble NOAYEPKUBAOT HEOOXOJUMOCTh
NOATOTOBKH y4all[UXCSl K KPeaTUBHOMY MBILIJIEHUIO B YCIOBHUAX
CTPEMUTEbHO MEHSIOIErocsi MUpa. AHA/IM3 TEKYIIUX PAKTUK U
CYLIECTBYIOLUX  MpoGJeM B HWHTerpanuu M PPOBBIX
VHCTPYMEHTOB B XY/0)KECTBEHHOe 00Opa3oBaHHe I03BOJISIET
BbISIBUTD NPe06pa3youiMi NOTeHLMA] TEXHOJOTUH B Pa3BUTUH
TBOPYECKOT0 CaMOBBIPAXKEHMUSI. B CTaTbe TaKXe
paccMaTpUBAIOTCA MPENATCTBUS HA NMYTU K PaBHOMY JIOCTYIy K
IUPPOBBIM pecypcaM U aKIEHTUPYETCS BaXKHOCTb KayeCTBEHHOM
NOATOTOBKK  MEJAroroB  JJjis  CO3J@aHUsl  6GJIAaronpUsSTHON
obpa3oBaTesibHOM cpefibl. TakuM 06pa3oM, aBTOPbI OTCTAUBAKOT
MHOTOTPaHHbIN MOAX0/ K pa3BUTHUIO TBOPYECTBA B 00pa30BaHUH,
noA4EépKUBast 3HAYUMOCTb HCII0JIb30BaHUS M PPOBBIX
MHCTPYMEHTOB /[JIsl pacUIMPeHUs] BO3MOXXHOCTEH ydalllUXCs M
NOATOTOBKH UX K BbI30BaM OyAyIIETO.
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INTRODUCTION

Modern education systems realize the importance of utilizing digital tools in
education. Integrating digital technologies into education necessitates a systems-level
strategy to cultivate capable teachers and educational leaders proficiently (Fayzullayev,
1998; Isakov, 2023). In this regard, appropriate training in digital competencies is
necessary to ensure that teachers adopt and implement digital policies in their classrooms
(Gabriel et al., 2022). This process also includes arts education (Isakov, 2023). Today,
teachers and students recognize the value of digital tools when combined with traditional
media, as it gives art students greater flexibility in applying techniques and concepts.

Art education is not an exception to this process (Szostak & Sutkowski, 2024).
Technology integration has become a revolutionary and modern teaching innovation in
the ever-changing field of fine arts and design education (Tong, 2024). Digital technology
has had a significant impact on the creation of visual art due to the many possibilities it
offers (Weng & Lee, 2024).

This phenomenon has sparked interest in online art activities as a novel avenue for
psychological healing, particularly for Generation Z. (Xia et al., 2024). Visual arts teachers
must also integrate digital art elements into their classrooms to keep up with the times
(Nichols, 2023). If digital tools could be used instead of traditional tools to learn and apply
the elements of art in traditional visual arts, the tide of learning could change completely,
as digital tools are much easier to acquire on limited budgets and use for a long time. In
contrast, in traditional art, students often cannot afford expensive paints, paper, and other
physical learning materials (Nichols, 2023).

Many art and design teachers, even if they have previously partially mastered the
use of digital tools, note that the pedagogical use of digital technologies in visual arts
lessons is somewhat more difficult (Tusiime et al., 2022).

Defining creativity

Creativity is a fundamental human capacity that drives innovation and problem-
solving (Graessler & Taplick, 2019). It involves a dynamic process encompassing diverse
phases, from initial problem identification to the evaluation of generated solutions
(Graessler & Taplick, 2019). This process can be understood on two levels: the macro-level,
characterized by the broader stages artists typically traverse, and the micro-level,
emphasizing the specific cognitive mechanisms underlying creative thinking (Nichols,
2023, based on Botella et al., 2018).

Key components of creativity include fluency (generating numerous ideas),
flexibility (exploring diverse approaches), and originality (producing novel and unique
solutions) (Torrance, 1963; Maor et al., 2024). Furthermore, creativity can manifest at
different levels: Little-c, encompassing everyday creative expressions in personal and
social contexts, and Mini-c, emphasizing the creativity inherent in the learning process
itself (Kaufman & Beghetto, 2009; Niclos et al.,, 2024). These distinctions highlight the
importance of fostering creativity within educational settings.

In the contemporary context, digital technologies offer powerful tools for exploring
and expressing creative ideas (Van Rensburg et al., 2021). Digital creativity involves
utilizing these tools to generate new forms of expression, research, and work (University
of York, 2019).
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Benefits of Creativity in Education

Research has demonstrated that creativity has several benefits for students,
including increased motivation, promotion of professional activities, enhancement of
higher-order thinking and judgment skills, fostering of creative cooperation, and managing
cognitive load (Zhang et al.,, 2024)

The ongoing discussion regarding the significance of creativity in education has
gained considerable momentum recently (Niclos et al., 2024). Educators must develop
their creative skills to effectively motivate and inspire their students' creativity (Niclos et
al., 2024). Creativity serves as a pedagogical strategy that enhances students' innovative
thinking and behavior by promoting the articulation of imaginative ideas (Tong, 2024;
Tajiboyeva, 2023).

Furthermore, creativity is a desirable outcome of education and a valuable
pedagogical approach. Tong (2024) argues that by integrating creative activities into the
learning process, educators can effectively strengthen students' innovative thinking and
encourage them to express their ideas in novel and imaginative ways.

The significance of preparing learners for the challenges of the 21st century,
including the ability to think creatively, is further emphasized by international frameworks
such as OECD Education 2030 and UN 2030 (Maor et al., 2024). These frameworks
highlight the need to cultivate skills such as critical thinking, problem-solving, and
creativity, which are essential for navigating a complex and rapidly changing world.

To nurture creativity within educational settings, it is vital to create an environment
that encourages exploration and supports innovative thinking. This includes:

« Encouraging Curiosity: Students should be motivated to ask questions and
pursue their interests.

e Diverse Learning Experiences: Integrating arts into various subjects can
significantly enhance creative expression.

o Collaboration: Creative teamwork should be promoted as it is essential for real-
world problem-solving.

By prioritizing creativity in education, we empower individuals to thrive prepare
them to navigate the complexities of the modern world effectively (Mahmudjanovna,
2023).

Fostering creativity in education requires a multifaceted approach, beginning with
a clear understanding of creativity itself. Niclos et al. (2024) emphasize the importance of
providing educators with a robust conceptualization of creativity, including an
understanding of different levels such as mini-c and little-c. This foundational knowledge
will empower educators to recognize and nurture creative expressions in diverse contexts.

Furthermore, effective teacher preparation is crucial for cultivating a creative
learning environment. Maor et al. (2024) advocate for teacher preparation programs that
equip future educators with the knowledge and skills necessary for creative teaching. This
includes not only providing initial training but also ensuring ongoing professional
development opportunities that allow teachers to refine their understanding and
implementation of creative teaching practices (Fayzullayev, 2024).

While the importance of creativity in education is widely recognized, the research
on the most effective approaches to fostering student creativity remains ongoing. Tong
(2024) highlights the current uncertainty regarding the impact of different teaching
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methods on student creativity, emphasizing the need for further research to identify and
refine evidence-based practices that effectively nurture creative development in learners.

The role of digital tools in fostering creativity

The digital age has profoundly transformed the creative landscape. Digital
information collection tools have revolutionized access to a vast array of cultural resources
and artistic works, enabling creators to incorporate diverse perspectives and innovative
elements into their creations (Weng & Lee, 2024). This expanded access to information has
not only enriched the creative process but also facilitated new forms of artistic expression.

Furthermore, the digital environment itself plays a crucial role in fostering
creativity. As Wang & Li (2024) point out, the digital environment, as a social component
of creativity, provides a valuable technical infrastructure for analyzing data related to
creative processes and collaborative efforts. This data-driven approach can enhance our
understanding of creativity, identify emerging trends, and inform the development of more
effective creative learning experiences.

The impact of digital technologies is also evident in the growing popularity of
contemporary digital art learning. As online learning has become more mainstream,
factors such as digital mobility, user-friendliness, and affordability have significantly
contributed to the increasing accessibility and popularity of digital art education (Nichols,
2023). This trend has democratized access to art education and provided learners with
new opportunities for creative exploration and self-expression.

Digital education has the potential to significantly impact student creativity. Zhang
et al. (2024) argue that digital learning environments can foster creativity by increasing
access to diverse learning resources, presenting students with challenging learning tasks,
and reducing barriers to access. This is particularly beneficial for students with special
needs, as digitalization can provide them with greater opportunities for creative
expression (Zhang et al., 2024).

The integration of artificial intelligence (AI) into education presents both exciting
possibilities and unique challenges. While research in this area is still emerging,
preliminary studies suggest that Al, particularly generative Al, has the potential to enhance
student creativity (Niclos et al, 2024). Al can encourage students to engage in
metacognitive reflection and explore novel approaches to learning.

However, it is crucial to acknowledge that while students demonstrate the ability to
effectively incorporate Al-generated elements into their work, they also strongly
emphasize the importance of maintaining their original ideas and expressions (Niclos et
al,, 2024).

This highlights the need for a nuanced approach to Al integration in education, one
that leverages the potential of Al to enhance creativity while ensuring that students
maintain ownership and authenticity in their learning experiences.

The field of digital creativity is rapidly evolving at the intersection of creative
practices and digital technologies (Wang & Li, 2024). While digital applications offer young
artists access to a diverse range of tools and mediums, such as digital pencils, markers, and
paint (Manuika, 2018; Ralston, 2018), Nichols (2023) emphasizes the critical importance
of understanding and transferring knowledge across different artistic mediums for
developing well-rounded artistic skills.

Furthermore, the effectiveness of fostering creativity in students is significantly
influenced by the specific teaching methods employed (Tong, 2024). Damanik & Widodo
(2024) emphasize the urgent need for further research into this phenomenon, focusing on
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the interconnectedness of digital literacy, perseverance (grit), the quality of instruction,
and effective approaches to teaching creativity.

The effective integration of technology in the classroom can play a vital role in
cultivating creativity. Damanik & Widodo (2024) argue that technology use can foster the
development of crucial skills such as productivity, collaborative imagination, problem-
solving, and curiosity, all of which are essential for nurturing creative thinking and
expression.

The role of digitalization in collaboration and feedback to improve creativity

A thorough investigation of student experiences in learning, transferring, and
applying art techniques and concepts across physical and digital mediums is crucial for
understanding the full potential and limitations of digital tools in art education (Nichols,
2023). Recognizing the importance of social interaction, Nichols (2023) emphasizes that
effective learning often occurs through social interaction with an instructor who can model
and demonstrate techniques, providing a structured and supportive learning environment.

Furthermore, collaborative learning strategies, such as peer-to-peer learning and
scaffolding, can significantly enhance the learning process, particularly when acquiring
foundational techniques and concepts (Saadat & Alavi, 2020, as cited in Nichols, 2023).
Nichols (2023) observed that students often preferred group projects to individual
projects when working with handheld tools, suggesting a preference for collaborative
learning experiences.

Technology plays a significant role in shaping the modern art education landscape.
Virtual Reality (VR) technology, for example, offers the potential for intuitive collaboration
by immersing learners in a shared virtual environment (Graessler & Taplick, 2019). Group
Creativity Support Systems (GCSS) also provide valuable tools for facilitating divergent
and convergent thinking within collaborative groups (Graessler & Taplick, 2019).

To effectively address the challenges inherent in the learning process, educators
employ a variety of strategies. Tusiime et al. (2022) highlight the importance of
collaborative strategies, such as teamwork and peer-to-peer mentoring, along with the use
of physical visual aids, and a variety of activities for continual practice and learning
through examples and videos.

Self-reflection is also a crucial aspect of the learning process. Xia et al. (2024) found
that observing oneself through video provided students with valuable evidence of areas
for improvement, allowing them to reflect on their performance and make necessary
adjustments to their techniques.

This analysis highlights the multifaceted nature of art education, emphasizing the
importance of integrating social interaction, technology, and effective pedagogical
strategies to foster a dynamic and engaging learning environment.

Challenges in integrating digital tools into the educational process

Preparing students to thrive in the digital age presents significant challenges
(Gabriel et al., 2022). As technology becomes increasingly integral to creative practices,
disparities in access to digital resources pose a significant barrier to equitable learning
opportunities. Students with limited access to technology may face significant challenges
in realizing their full creative potential (Tong, 2024). Bridging this digital divide is crucial
to ensure that all learners have equal access to the tools and resources necessary for
success (Tong, 2024).
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Practical examples of these challenges are evident in research. Cassar-Cordina &
Zammit (2024) found that participants in certain projects were unable to participate due
to a lack of access to the internet or digital devices. While digital tools offer many
advantages, they also present unique challenges. Nichols (2023) observed that students
encountered some difficulties with communication and coordination while using online
tools for group projects, challenges that might be less prevalent in a traditional classroom
setting. Furthermore, Nichols (2023) noted that digital tools may not always replicate the
nuances of traditional art mediums, such as the color bleeding effects of watercolor paints.

Copyright infringement is another concern. As Farrell (2016) points out, the ease of
duplication in the digital environment can lead to copyright violations (Nichols, 2023).
Moreover, Nichols (2023) emphasizes that digital tools do not always provide students
with all the necessary resources for educational success.

These challenges are compounded by the significant obstacles educators face in
effectively integrating technology into their teaching practices. Many educators struggle to
translate Information and Communication Technology (ICT) into meaningful and engaging
learning activities (Tusiime et al., 2022).

Several factors contribute to this resistance. Tusiime et al. (2022) highlight that
teachers' traditional ideologies about art and their beliefs about the incompatibility
between technology and art can hinder the adoption of digital tools. Furthermore, Wang
(2002) reported continued reluctance among educators to embrace new technologies
(Tusiime et al., 2022). While some resistance might be attributed to age (Koksal, 2013),
Delacruz (2004) observed that many art educators primarily use basic applications, such
as word processing, rather than leveraging more sophisticated tools designed to support
creativity (Tusiime et al.,, 2022).

Lack of time and inadequate training also pose significant challenges. Tusiime et al.
(2022) note that lack of time is frequently cited as a barrier to technology integration in
the classroom. Moreover, many educators in developing countries lack the necessary
pedagogical training to effectively use digital technologies in their teaching (Tusiime et al.,
2022).

Finally, intrinsic challenges, such as skepticism about the effectiveness of digital
tools in fostering creativity and a lack of technological and pedagogical competence, along
with extrinsic challenges, such as inadequate access to digital resources and insufficient
technical support, further hinder the successful integration of technology in art education
(Tusiime et al., 2022).

Addressing these challenges requires a multi-pronged approach, including
providing educators with adequate training and support, ensuring equitable access to
technology and resources, and fostering a culture of innovation and experimentation in
education.

Implications

These findings have significant implications for the future of art education. Firstly,
striking a balance between traditional artistic principles and innovative approaches using
digital technologies is a delicate yet crucial challenge (Tong, 2024). While technological
advancements present significant opportunities for enhancing art and design education
(Tong, 2024), it is essential to ensure that these innovations are thoughtfully integrated
within a framework of core artistic principles and skills.

Secondly, incorporating game elements into educational activities - a concept
known as gamification - has the potential to significantly enhance student engagement,
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motivation, and skill development (Tong, 2024). Gamified learning experiences can create
more interactive and enjoyable learning environments, making the learning process more
engaging and effective.

Thirdly, creativity researchers argue that creating focused outcomes within the
curriculum is a viable strategy for developing digital creativity (Wang & Li, 2024).
Educational activities designed with specific, measurable learning outcomes in mind can
maximize student engagement and learning effectiveness (Wang & Li, 2024).

Furthermore, preparing young generations to become "future-ready"” should be a
primary aim of education (Gabriel et al., 2022). This necessitates a significant investment
in teacher training on the effective use of digital technologies, emphasizing pedagogical
approaches that leverage technology to enhance student learning (Gabriel et al., 2022).

Equitable access to technology and resources is crucial for ensuring that all students
have the opportunity to benefit from the advancements in digital learning. Bridging the
digital divide and ensuring equitable access to technology and resources for all students is
critical for ensuring equitable educational opportunities (Tong, 2024).

The successful integration of technology in education also depends on its user-
friendliness and its ability to support meaningful learning experiences. While technology
aims to aid learners in critical thinking, its success hinges on how effectively it can be used
and how user-friendly it is (Nichols, 2023). Moreover, previous learning experiences must
be considered to help students effectively engage with and utilize digital materials
(Nichols, 2023).

Creating engaging and motivating learning environments is crucial for fostering
creativity. Graessler & Taplick (2019) emphasize the importance of fun and explorative
factors in creating effective virtual learning environments.

Finally, developing strong digital literacy skills is paramount for success in the 21st
century. Digital literacy plays a vital role in increasing the effectiveness of the educational
process and preparing students for success in modern society (Damanik & Widodo, 2024).
While technology can enhance student engagement and provide inspiration, it is crucial to
address concerns about potential distractions and ensure that technology is used
effectively and purposefully in the learning process (Tusiime et al., 2022).

Furthermore, motivating students to effectively utilize technology is essential. As
Tusiime et al. (2022) point out, effective technology integration requires student
motivation and engagement. Weng & Chiu (2024) emphasize that student interest in
digital tools often evolves through hands-on experimentation and active engagement with
the technology itself.

These implications highlight the need for a nuanced and thoughtful approach to
integrating technology into art education. By carefully considering the balance between
tradition and innovation, investing in teacher training, addressing equity and access issues,
and creating engaging and motivating learning environments, we can effectively leverage
the power of technology to enhance the learning experiences of all students.
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CONCLUSION

Preparing students for the challenges and opportunities of the 21st century requires
a fundamental shift in educational approaches. The coming generation of citizens and the
emerging workforce will need to be capable and comfortable with a broad range of
technologies to survive and thrive in an increasingly interconnected and digitalized world
(Gabriel et al., 2022).

The integration of technology stands as a potent force, propelling art and design
education into a realm where artificial intelligence, virtual reality, and digital platforms
redefine the boundaries of artistic expression (Tong, 2024). Moreover, cultivating digital
creativity skills is essential for preparing students for the demands of Industry 4.0. Digital
creativity, defined as the ability to improve company productivity using digital technology
(Wang & Li, 2024), is becoming an increasingly important competency in today's dynamic
and fluid workplace (Van Rensburg et al.,, 2021).

Furthermore, recent studies have indicated that teachers’ professional performance
significantly affects students’ academic achievement (Damanik & Widodo, 2024).
Therefore, investing in high-quality teacher training programs that focus on the effective
integration of technology in the classroom is crucial for ensuring student success.

An effective education system must equip students with the knowledge, skills, and
adaptability necessary to navigate a rapidly changing world. Students need to be able to
deal with the rapid development of technologies and continuous access to vast amounts of
new knowledge and information while fostering critical thinking, sensemaking, creativity,
and collaboration skills (Gabriel et al., 2022).

Technology is one of the critical drivers of change in the economy (Gabriel et al,
2022). As a result, it is paramount that education supports a modern workforce with
adequate digital skills. By embracing innovation, investing in teacher training, and
providing equitable access to technology and resources, we can ensure that our education
systems effectively prepare students for the challenges and opportunities of the 21st
century.

The effective integration of digital technologies in education requires a multifaceted
approach. Countries with strong teacher professional development strategies designed to
develop teacher confidence in using digital technologies find that teachers are more likely
to use these technologies in their classes (Gabriel et al., 2022). This highlights the crucial
role of teacher training in fostering successful technology integration.

Furthermore, digital technologies are transforming the landscape of education,
offering new possibilities for creative expression and innovation. The integration of
technology stands as a potent force, propelling art and design education into a realm where
artificial intelligence, virtual reality, and digital platforms redefine the boundaries of
artistic expression (Tong, 2024).

Digital literacy is not only crucial for students but also for teachers. Damanik &
Widodo (2024) emphasize that teachers need to have a high level of digital literacy to
effectively integrate technology into their teaching practices and provide high-quality
instruction. To teach creativity effectively, teachers must possess strong digital literacy
skills that enable them to stay abreast of the rapidly evolving technological landscape
(Damanik & Widodo, 2024).
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Moreover, student engagement is the key to creativity development in STEM education
(Weng & Chiu, 2024). Perceived digital inquiry, emotional engagement, and cognitive
engagement directly impact students’ self-perceived creativity (Weng & Chiu, 2024).

In conclusion, the successful integration of technology in education requires a
multifaceted approach that addresses the needs of both teachers and students. By
investing in teacher training, fostering a supportive learning environment, and providing
equitable access to technology and resources, we can empower educators and students to
harness the transformative potential of digital technologies to enhance learning and foster
creativity in the 21st century.
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