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EXTENDED ABSTRACT

Digital art education has emerged over the past two decades as a highly
dynamic, interdisciplinary, and rapidly evolving field, situated at the intersection of
technology, pedagogy, and creative practice. This evolution reflects not only the
integration of digital tools into traditional art instruction but also a fundamental
rethinking of how art can be created, experienced, and shared within digital and
hybrid environments. The emergence of transformative technologies, including
generative artificial intelligence (Al), immersive virtual reality (VR), and augmented
reality (AR), has profoundly reshaped pedagogical approaches, enabling interactive,
personalized, and collaborative learning experiences that extend well beyond
conventional classroom boundaries. These advancements have facilitated new modes
of artistic expression, critical engagement, and participatory learning, while
simultaneously raising complex questions regarding ethics, accessibility, inclusivity,
and the social-emotional dimensions of student learning. Despite the rapid expansion
and increasing conceptual complexity of the field, there remains a scarcity of
systematic analyses that trace longitudinal trends, map thematic clusters, and identify
persistent research gaps from 1999 to 2025. To address this critical gap, the present
study provides a comprehensive scientific mapping of digital art education research.
By examining the evolution of conceptual frameworks, practical applications, and
intellectual structures, the study offers a strategic and evidence-based roadmap to
support researchers, educators, and policy-makers in understanding historical
developments, identifying emerging priorities, and guiding future inquiry in this
rapidly transforming and increasingly human-centered domain.

This study adopts a systematic bibliometric review methodology
to comprehensively explore the evolution and current state of digital art education
research. Data were meticulously retrieved from the Web of Science database and
analyzed using advanced analytical software, including Bibliometrix, VOSviewer,
and SciMAT, to ensure robust and reproducible results. Multiple complementary
analytical techniques were applied, such as performance analysis, keyword co-
occurrence analysis, co-citation analysis of sources, and thematic evolution mapping.
These approaches enabled the identification of major thematic clusters, their
interconnections, temporal development patterns, leading countries, influential
institutions, and highly cited publications. The methodology also provides insights
into emerging research trends, intellectual structure, and collaboration networks,
offering a multi-level understanding of both quantitative outputs and qualitative
patterns in the field. This approach establishes a strong foundation for guiding future
research, policy-making, and pedagogical strategies in digital art education.
mpThe analysis revealed two major evolutionary waves in digital art
education research. The first wave (1999-2018) centered on technology and
pedagogy in digital environments, emphasizing the feasibility and integration of tools
such as Second Life and Web 1.0 platforms, as well as the redefinition of art’s role in
virtual and online contexts. During this period, the dominant focus was on the
application of digital tools to enhance art instruction, with theoretical debates
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surrounding art post-digitality, wikis, and visual literacy emerging as supplementary
but increasingly relevant concerns. This era laid the foundational structures for
understanding the interaction between technology, pedagogy, and visual culture. The
second wave (2019-2025) shifted toward human-centered experiences in digital
visual art, integrating advanced technologies such as generative Al, gamification,
immersive VR, and augmented reality (AR) into pedagogical frameworks. Key focal
points included ethical considerations, psychological and social well-being, learner-
centered assessment, and educational equity. Thematic clusters in this phase were
identified as "Digital and Virtual Art Education,” "Post-Human Art," "Game-Based
Art Education,” and "Marginal and Critical Topics." The findings illustrate a
transition from a primarily tool-oriented approach to a multidimensional, experiential,
and ethically informed model, where technology is harnessed to enhance creative
engagement, collaboration, and cognitive-emotional processing.Country-level
analysis indicated that the United States and the United Kingdom led in citation
impact, reflecting significant influence on the global research agenda. China
demonstrated the highest volume of publications, suggesting a model focused on
output quantity rather than citation-driven impact, although emerging efforts indicate
a gradual shift toward prioritizing quality and influence.

The study demonstrates that digital art education has
undergone a profound transformation over the past two decades, evolving from a
peripheral, technology-centered practice into a central, human-centered, and ethically
oriented field of research. This evolution reflects a growing recognition of the
complex interplay between technology, creativity, pedagogy, and social-emotional
learning in shaping contemporary art education. Despite these advances, several
critical research gaps remain, including the scarcity of longitudinal studies, the
absence of standardized assessment metrics, and insufficient attention to algorithmic
bias, accessibility, and educational equity. Future research should prioritize the
development of multidimensional evaluation frameworks, the professional
development and retraining of educators, and multinational studies designed to foster
inclusive, equitable, and context-sensitive learning environments. Collectively, these
findings offer a comprehensive roadmap for advancing digital art education, bridging
theory and practice, and integrating technological innovation with humanistic, ethical,
and socially responsive considerations.
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Figure 1. Research Progression Process in the Field of Digital Art Education (Author).
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Figure 4. Scientometric Data Analysis and Conceptual Structure Analysis Using Multiple Correspondence Analysis (Author).
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Figure 7. Three-Field Plot: Linkage Between Three Sets of Key Information—Reference Sources, Authors, and Keywords (Source: Output from
Bibliometrix, Author).
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Figure 8. Thematic Map Visualization Using the Porter Derivative Algorithm (Source: Output from Bibliometrix, Author).
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Olfat (AY) call

sl o el F s

e oh590] sladaliy adigs cnl ol GLSE Y)Y Jae 5 (LSS V) o lal (LSS Y) T OGax slagsl Jols
G5l Caom 4 (K-121%805,50) alisen zohaw )3 yin (sl 45 was oo (Lt 5 WS oo (Brme |y 55l Jlacssl 5 5k 2
sl wile) ijgel adly il glapyd ()] 55505 Ll o)ls Slagan ¥ adgs b alss cnl ool 03,5 <8 > j5maissl
(S (63,8 S & el (o
10 e Edlears ) 4diS

Sl abss cnl el (LSS ) M iz haile; o g (LSS T) M bl e (b5el (LSS V) M Jle cMazs ol
Al aas slasle, sloyia LB ,o g (T G ygo ar o iigel ] 50 AT Wl e plis |, alRails g6l sLad 5 Slawie
ol Sl g s anl B G 4 g 9am cdlad Sl e el oS caiaslis aligs onl Seb e

N golici] g slacil> Slegsgo VA G F slodisss

b (enlons 9 Mgy i p MV elaizl lae OV o iy M i higel 5l N g g o) SzsS slaadgs ol
30 4alipy MMkl in (bgel gl e g il | lmesls JST 50 (g1t oS pe 0n YL (L Y ael) o 1S5 slas 92
bl ol meplao ol aS aas oo Lid (Jooz 10 6,500 4l jo 5l i) YU jlaw sae cpl o) Co S o b elosrl Slae
szl Sl 4 SVlis caled 53 Lol wlad 5 )3 ek 3,90 e Landitens 4z ST aiien K3 sboadiys (bl o Sl
5 ol Fdeghy (e ams ge lid ]y pia Ghigel (solil Ghagh wdgs () ipS oo )l o)lil 0)50 (Sinyh b (NS Lo
5318 o0 €5 (Kb 5 il gzl az 0 5 LS az (T €S2 & aSly W3l o €S 359al 9K 8,0
(F Jg9z) cael pa i5sel 0 Sl g sloi] Sl o solisl sla imgs osdll o, oaumsylis oyl

(0I5 oS el 3l (7955 st Sl y2 (3isel b laiye ISy slay S35 s> ¥ Jguar
Table 3. Clustering and Rank Centrality of Keywords Related to Digital Art Education (Source: Output from Bibliometrix, Author).
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104. Game-Based Arts Education
105. serious games

106. video games

107. model

108. Kindergarten through 12th grade
109. Higher Education

110. higher education

111. online art education

112. new media art

113. Art Education History & Critical Themes
114. visual

115. art education history

116. curriculum

117. social justice

118. visual culture

119. conversations
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120. immersive learning

121. Steam

122. multimedia

123. technology-enhanced learning
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Figure 9. Analysis of Two Main Clusters in the First Thematic Wave (1999-2018): Technology and Pedagogy in Digital Environments (Source:
Output from SciMAT, Author).
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Figure 10. Analysis of Two Main Clusters in the Second Thematic Wave (2019-2025): Technology and Pedagogy in Digital Environments (Source:
Output from SciMAT, Author).
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