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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.

The 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
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virtual and online contexts. During this period, the dominant focus was on the
application of digital tools to enhance art instruction, with theoretical debates
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.

IR (o] R1ale M@felp (o [VEITe]gH 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 8. Thematic Map Visualization Using the Porter Derivative Algorithm (Source: Output from Bibliometrix, Author)
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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)

i slag,gld ol 4o aS canl ool hows Vo g odusn A5 o A €ip (b9l Adgs YO B Y1 )90 0
sl 605800y 3 Sl i Sijael 45 wwo oo lid J525 ol ilonts w0y plejen ssbar ngi 551y 5 Sledl 4
(S (eman e (e alrejex bl oS (g € par oy il 005 08 o btk Gl g j9meds 2 Ceons @

S| 00)95 J.\}u Gula.«.uw] =9 clé) ‘Lg).;)lS ol ‘6)LAL5)L\

(00,5 wnem (sl Sl (29,5 iaie) Jlzms slakaze 15 (55551 5 (5)gld (V2 VAT V0) 9o (egd9e zoo 50 kol adgs g0 Julow Ve S0
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