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Abstract

This article presents a teaching innovation experience developed within the Bachelor’s Degree in Primary Education at the University of
Zaragoza as part of a transdisciplinary project involving the fields of Arts Education and Science Education. The experience incorporates Generative
Artificial Intelligence image-generation tools as support resources during the initial stages of ideation and design of STEAM-based proposals. The
article describes the activities carried out, students’ interactions with digital tools, and several representative examples of the outcomes obtained.
Based on an analysis of student portfolios, different forms of GAI use are identified, including its role as a source of visual inspiration, conceptual
support, and assistance in decision-making processes. The experience highlights the potential of these tools to enrich collaborative work processes
and create new opportunities for critical reflection on the integration of Artificial Intelligence in teacher education.

Introduction

The rapid expansion of Generative Artificial Intelligence
(hereafter GAI) has become one of the most significant
technological developments in contemporary education (Mendiola
& Degante [1]). Tools capable of generating text, images, audio, and
other multimedia content are increasingly present in educational
and social contexts, opening new possibilities for teaching and
learning processes (Lopez-Meneses, Fernandez-Marquez, Piris,
& Cisneros [2]). These technologies are transforming the ways in
which information is accessed, content is produced, and knowledge
is constructed, creating opportunities as well as important ethical,
pedagogical, and social challenges (Gil-Ruiz & Dominguez-Lloria,
2024; Molinet-Medina [3]).

In this context, initial teacher education cannot remain
detached from the transformations brought about by artificial

@ @ This work is licensed under Creative Commons Attribution 4.0 License | OJAIR.MS.ID.000509.

intelligence (Numa-Sanjudn, Diaz-Guecha & Pefialoza-Tarazona
[4]). Future teachers will carry out their professional practice in
educational environments where these tools will be increasingly
integrated into students’ everyday lives. Consequently, it is essential
to promote learning experiences that enable prospective teachers
to understand the possibilities, limitations, and risks associated
with these technologies, while developing competencies related to
their critical, ethical, and pedagogical use (Gil-Ruiz & Dominguez-
Lloria [3]; Molinet-Medina [5]).

The integration of GAl into education should be understood not
only as a technological issue but also as an opportunity to reflect
on emerging forms of digital and media literacy (Ramoén-Verdg,
Villalba-Gémez & Castejon-Ibafiez [6]). Preparing future teachers
to use these tools responsibly is essential, particularly in relation

Page 1 of 11


https://irispublishers.com/index.php
https://irispublishers.com/ijm
https://irispublishers.com/iairj/

Iris Art Int Res journal Volume 1-Issue 1

to phenomena such as misinformation, synthetic content, and so-
called deepfakes, whose growing presence in digital environments
poses significant educational and social challenges (Murillo-
Ligorred & Ramos-VallecillO [7]).

This paper describes a teaching innovation experience
developed within the Bachelor’s Degree in Primary Education at
the University of Zaragoza as part of a transdisciplinary project
involving the areas of Arts Education and Science Education. The
project, entitled Art/Science in Teacher Education, is grounded
in STEAM approaches focused on fostering the integration of
knowledge, methodologies, and ways of thinking from different
disciplines (Yakman [8] Liao, [9]). Through the exploration
of concepts such as light, color, and sound, students develop
educational proposals inspired by contemporary art references and
oriented towards real school contexts (Ramos-Vallecillo et al., [10]).

Transdisciplinary approaches have gained increasing relevance
in recent years due to their capacity to address complex problems
from complementary perspectives and to promote more integrated
and contextualized forms of learning (Nicolescu [11]; Sanz & De la
Torre [12]). In the educational field, these approaches have found
particularly meaningful expression in STEAM models, where the
arts contribute to enriching processes of research, design, and
creation associated with science and technology (Liao [9]; Yakman
& Lee [13]). The STEAM framework promotes the integration of
disciplines that have traditionally been spaced, encouraging a
holistic understanding of knowledge. From a transdisciplinary
perspective, there is a need to create educational experiences that
connect art, science, and technology, enabling students to develop
creative, critical, and collaborative competencies (Eger [14];
Ramos-Vallecillo et al., [15]).

In recent editions of the Art/Science in Teacher Education
project, Generative Artificial Intelligence has been incorporated
as a complementary resource during the initial stages of ideation.
Specifically, students were invited to interact with text- and image-
generation tools in order to explore visual references, make
preliminary proposals, and expand opportunities for reflection and
discussion within their working groups. The intention was not to
replace students’ creative processes butrather to provide additional
resources that could support the exploration of alternatives, idea
development, and decision-making during the early stages of the
project (Ramos-Vallecillo, Murillo-Ligorred & Lozano-Blasco [16]).

The incorporation of these tools also responded to a challenge
identified in previous editions of the project. The teaching team
had observed that many groups experienced difficulties during
the initial stages of conceptualization and idea representation,
particularly when required to transform abstract concepts into
visual or material proposals. For this reason, Al-generated images
were used as visual stimuli to start conversations, explore design
possibilities, and facilitate the subsequent development of student
prototypes created by students.

From this perspective, the purpose of this study is not to
determine causal relationships between Al-generated images and
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the final products developed by students, but rather to describe
an educational experience involving the integration of GAI within
a STEAM project for initial teacher training. Furthermore, the study
seeks to analyse the different ways in which students employed
these tools during ideation and design processes, while reflecting
on their possibilities and limitations as educational resources
within this specific context.

Objectives of the Experience

The aim of this experience was to explore the potential of
Generative Artificial Intelligence (GAI) in the development of
STEAM projects within initial teacher training. To achieve this goal,
the following objectives were established:

i. To analyse and reinterpret contemporary artistic references,
using them as a foundation for the creation of original
proposals.

ii. To explore the use of Generative Artificial Intelligence tools as
support in processes of ideation, experimentation, and visual
development.

iii. To foster creativity, critical thinking, and ethical reflection
by promoting an active and informed attitude towards Al-
generated outputs.

iv. To encourage collaborative work and communication,
supporting the collective construction of knowledge and the

justification of both processes and outcomes.

v. To design and present artistic prototypes that integrate
technological resources and visual languages within STEAM-
based proposals.

Context of the Experience

The experience was carried out at the Faculty of Education of
the University of Zaragoza within the interdisciplinary project Art/
Sciencein Teacher Education, a teaching innovation initiative that has
been implemented since the 2016-2017 academic year. The project
brings together the areas of Art Education and Science Education
with the aim of promoting integrated and interdisciplinary learning
experiences in initial Primary Education teacher training. It is
grounded in STEAM approaches that encourage the integration of
artistic, scientific, and technological knowledge through problem-
solving, product creation, and reflection on complex phenomena
from complementary perspectives.

The proposal involved 180 second-year students enrolled
in the Bachelor’s Degree in Primary Education during the first
semester of the academic year. Participants were distributed across
three teaching groups and had an average age of approximately
20 years. The experience was coordinated between the courses
Visual Education and Science Education, taking advantage of the
complementarity of their contents, methodologies, and educational
objectives of both subjects.

The project is structured around a transdisciplinary conception
of teaching that seeks to overcome fragmented approaches to
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knowledge (Murillo-Ligorred & Ramos-Vallecillo [15]). Within
this framework, contemporary artworks serve as catalysts for the
exploration of scientific phenomenaand for the design of educational
proposals aimed at authentic Primary Education contexts. The goal
is not merely the acquisition of discipline-specific knowledge, but
rather the promotion of knowledge integration, collaborative work,
and the construction of meaningful learning through creative and
experimental experiences.

In the edition examined in this study, projects were organized
around three common thematic axes: light, color, and sound. These
elements enabled connections between the scientific content
addressed in the Science Education course and the expressive
and communicative possibilities of contemporary art. Based on
a selection of artistic works, each student group researched the
assigned references, analyzed their aesthetic and conceptual
characteristics, and developed original educational proposals
inspired by those references.

The experience was structured into five successive phases:
investigation of the reference artwork; exploration of concepts
related to light, color, or sound; idea generation; prototype design
and development; and public presentation of results. These phases
are described in detail in Section 4. During the initial stages of
ideation, Generative Artificial Intelligence tools were incorporated
as complementary resources to support and expand the visual and
conceptual exploration of proposals. These tools were presented
to students as instruments that could assist creative and reflective
processes, integrated into a broader educational experience
focused on interdisciplinary learning and the critical preparation
of future teachers.

The incorporation of Generative Artificial Intelligence
responded to a need identified by the teaching team in previous
editions of the Art/Science in Teacher Education project. In many
cases, students reported difficulties when initiating processes of
conceptualization and visual representation, particularly during the
early design stages. As we well know, the beginning of any project-
regardless of its nature-constitues such a challenge, because it
requires the conception of a foundational idea capable of guiding
subsequent development. Defining this initial concept is a critical
moment in the process: targeting, materials, and level of precision
depend largely on decisions made at this stage.

For this reason, the potential of GAI tools was explored as an
initial stimulus to facilitate alternatives, peer discussion, and the
progressive construction of contextualized educational proposals.
From this perspective, GAI was conceived as a complementary
resource within the learning process, intended to support the
exploration of possibilities and the development of professional
teaching competencies in emerging educational contexts.

It is important to note that the experience described here does
notconstituteanisolated intervention butrather forms partofawell-
established line of teaching innovation developed at the University
of Zaragoza since the 2016-2017 academic year. Throughout this
period, the Art/Science in Teacher Education project has undergone
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successive revisions, evaluations, and academic publications that
have progressively refined its pedagogical and methodological
foundations. The project has explored the integration of the arts,
sciences, and technology from transdisciplinary perspectives aimed
at initial teacher education, demonstrating the potential of such
approaches to foster meaningful learning, creativity, collaborative
work, and connections between disciplines that have traditionally
been treated separately.

In this regard, the incorporation of Generative Artificial
Intelligence tools should be understood as a natural evolution
within an already consolidated pedagogical trajectory rather than
as the central element of the project. The initiative continues to
be grounded in the educational principles of the STEAM approach
and in the dynamic interaction between art, science, and education
(Ramos-Vallecillo et al., [17]; Ramos-Vallecillo & Murillo-Ligorred

[18]).
Design of the Experience

The educational proposal is organized into five sequential
phases thatintegrate artistic analysis, the use of Generative Artificial
Intelligence, and creative production, following a progression from
research to final presentation (see Figure 1).

Phase 1. Investigation of the Assigned Artwork

In this initial phase, students conduct an in-depth analysis of
a reference artwork drawn from the history of contemporary art.
Aspects such as historical context, materials, conceptual founda-
tions, artistic intentions, and formal elements (light, color, sound,
composition, etc.) are examined. This investigation serves as the
conceptual starting point, establishing the basis upon which the
subsequent creative project is developed.

Phase 2. Exploration of Text- and Image-Based GAI Tools

Students explore various Generative Artificial Intelligence
tools for both text and image generation, including conversational
assistants and visual generation systems. During this phase, they
become familiar with the operation, possibilities, and limitations of
these technologies, understanding their role as support resources
in creative processes. A critical attitude towards generated outputs
is encouraged, with GAI being considered as a collaborative partner
in ideation. The GAI assistant used in this experience was Microsoft
Copilot, an Al-powered productivity tool developed by Microsoft in
collaboration with OpenAl.

Phase 3. Prompt-Based Ideation

Building on the investigated artwork, students an experimental
process through the creation of prompts. These prompts are used to
generate images, texts, and ideas that reinterpret and reformulate
the original reference. At this stage, a direct relationship is
established between the reference artwork and the outputs
generated by GAI, fostering creative divergence, the exploration of
alternatives, and conceptual decision-making.
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Phase 4. Prototype Development

During this phase, students materialize their ideas into an ar-
tistic prototype, such as installations, devices, audiovisual pieces,
or video art projects. A clear connection is established between
the reference artwork, the Al-generated outputs, and the final out-
come. Depending on the category addressed, prototypes integrate
elements such as light, sound, or color, showing a process of trans-
formation from the digital domain to tangible, material, and expe-
riential forms.

Phase 5. Public Presentation of Outcomes

Eventually, projects are presented in a public exhibition set-
ting where students share both the final product and the process
followed. Presentations include explanations of the reference
artwork, the prompts applied, the GAI-generated images, and the
development of the prototype. Critical reflection, dialogue, and col-
lective evaluation of the projects is promoted, thus consolidating
learning outcomes and artistic experience.

( )
Student Portfolio
with Development and Intervention Phases
PHASE 1 PHASE 2 PHASE 3 (t_FHASE 4 ; PHASE 5
Research and Analysis Consultation of Ideation Through Prototype . .
: : Public Presentation
of the Assigned Textual and Visual Prompts Development
Artistic Work Al Tools
\ ’
+ 2 :
Q -
T PROMPT
Explore and analyze the assigned Research and select useful Generate ideas, concepts, and Create and develop product Present and share the project
contemporary artwork, including artificial intelligence tools compositions using prompts prototypes using selected and prototypes with the
its context, author, techniques, (textual and visual) to support to explore creative tools and resources. audience.
intention, and meaning. the project. possibilities.
O/ Overall Objective: To foster research, creativity, and the ethical use of artificial intelligence
in the development of innovative artistic projects.
Figure 1: Phases of the student project development process.
Source: Authors’ own elaboration with the assistance of Generative Artificial Intelligence (GAl).
- J

Evaluation focused on both the process and the use of GAI
as a support tool rather than as a generator of final outputs,

emphasizing students’ ability to reinterpret information, engage in
critical reflection, and develop their own proposals (see Figure 2).
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_Q THE ARTISTIC Shdeigaging 0‘ with adequate with imited or disconnected
REFERENCE thegfeiche il connection to . from the
clear integration ) connection.
r the project. proposal.
in the proposal.
Varied, critical, and Appropriate use o :
L
@:’129 USE OF strategic use of Al with some Im;tedtor Very basu? 4
E AITOOLS across the different diversity of e e
phases. applications. e i
ai I Somewhat
“~.  IDEATION O,"gm.al ;?roposa Creative proposal develobad Little creativity
o - with significant ok Veiope L
AND ; v with original s | or direct
reinterpretation I s Propesa )
CREATIVITY Fibn st elements. that depends reproduction.
on Al
Well-documented Clear process
WORK . : 5 Poorly systematic Lack of clarity
PROCESS process, reflective, with some 3
and coherent. reflection. RFecess. Ll s
:‘; sk :ii:lz::: i::’;tic’”' cGoT;ioration Siged I:rt::fd;:\:::ali::; 4
MRk joint construction. with interaction. SpAabraen: work.
Complete prototype,
PROTOTYPE coherent, well- Appropriate Basic or partially Incomplete or
DEVELOPMENT executed, and prototype with developed incoherent
conceptually minor flaws. prototype. prototype.
sound.
CRITICAL USE Deep reflection on Adequate § A
BEN the ethical and reflection with Superf-h:lal / Cnt.!ca
creative implications.  analysis. reflection. reflection.
Clear, well- ’ ]
FINAL ARt o Cl-ear presentation Poorly .Confusrng or
PRESENTATION  well-argued with adequate structured incomplete
e structure. presentation. presentation.
/TTL\\‘ OBSERVATION: Evaluation focuses on the process and the use of Al as a support tool, 5 : ”
\\ . notas a generator of final results. ' o oo
Figure 2: Evaluation rubric for the educational experience.
Source: Authors’owns elaboration with the assistance of GAI.
N\ J
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Examples of Al Use

The following section presents four selected cases that serve as
illustrative examples of how Generative Artificial Intelligence (GAI)
was employed within the creative processes developed by students.
In every case, GAI was integrated as a support tool at different
stages of the project, particularly during ideation and visual
experimentation. It is important to emphasize that no direct causal
relationship is established between the reference artwork and the
final outcome; rather, the focus is on describing how Al worked as a

Figure 3: Example 1. 2025.

mediating element throughout the creative process.

In this case, the work of Camille Normand was used as starting
point for exploring the movement of water from an audiovisual
perspective. The use of GAI tools enabled the generation of images
and visual sequences based on prompts related to the concepts
of fluidity, dynamism, and transformation. These images were
subsequently reinterpreted and served as a basis for the production
of a video art piece, in which GAI functioned as a resource for both
formal and conceptual exploration.

Work stage

Pictures

Reference artwork:

Everything but nothing,
Camille Normen (2023)

GAI Interaccién: Copilot

Final audiovisual product:

Video produced in a valley

of the Aragonese Pyrenees

entitled Matter in Constant
Motion.

Source: Authors’ own elaboration.
Cristina Iglesias —» Artwork Inspired by Wrought Iron
Braid, Cables and Shadow (see Figure 4)

The artistic reference provided by Cristina Iglesias guided the
development of a device centered on light and spatial structure.

Through the use of GAI, students generated variable patterns in-
spired by light filtration and simple geometric forms. These propos-
als served as the basis for the construction of a physical device, in
which GAI facilitated preliminary experimentation and supported
design-related decision-making.
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Figure 4: Example 2. 2025

Work stage Pictures

Reference artwork: Sus-
pended Corridor I and I,
Cristina Iglesias (2006)

GAl interaction: Copilot

Final product: Light-in-
teraction device.

Source: Authors’ own elaboration.
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Andy Warhol - Experimentation with Light, Filters, and

Color (see Figure 5)

Drawing on the visual universe of Andy Warhol, students ex-
plored color, repetition, and lighting effects. GAI was used to gen-
erate images featuring chromatic variations, filters, and repetitive

Figure 5: Example 3. 2025

Volume 1-Issue 1

compositions, enabling the rapid exploration of multiple alterna-
tives. These exploratory outputs contributed to the development of
a proposal focused on visual manipulation, with GAI working as a
tool for experimentation and the generation of aesthetic possibili-
ties.

Work stage

Pictures

Reference artwork: Mao
Series, Andy Warhol
(1967)

IDEAS DE IA:

GAl interaction: Copilot

® MAO
ANDY WARHOL

Final product: Filters,
slides, and light-based
visual experimentation.

Source: Authors’ own elaboration.
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Tim Noble and Sue Webster —» Audiovisual Project on sual compositions that played with appearance, illusion, and per-
Critical Thinking and Advertising (see Figure 6) ceptual deception. These images were subsequently incorporated
into an audiovisual project addressing critical thinking in relation
to advertising messages. In this process, GAl acted as a generator of
suggestive visual content that were later reinterpreted through a

Inspired by the provocative work of Tim Noble and Sue Web-
ster, this case focused on fostering critical reflection on imagery and

advertising. Through the use of specific prompts, GAI generated vi- critical perspective.

Figure 6: Example 4. 2025.

Work stage Pictures

Reference artwork:
Fucking Rats, Tim Noble
y Sue Webster, 2006

MOMENTO IA

WHAT GOES
IN THE OCEAN
GOES IN YOU.

Final product: Audio-
visual project entitled
Don’t Be Fooled.

clidea.com

Source: Authors’ own elaboration.
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Taken together, these cases illustrate how Generative Artificial
Intelligence can be incorporated as an active tool within the cre-
ative process, supporting exploration, idea generation, and the ma-
terialization of artistic proposals without directly determining the
final outcomes.

Findings and Reflections

Following the implementation of the experience described
above, several observations were identified regarding the use of
GAI within students’ creative processes. As previously noted, these
observations do not make causal relationships butrather to describe
dynamics and behaviors identified during the implementation of
the project.

First, GAI appeared to facilitate the initial raise of ideas,
functioning as a creative activation resource during the early
stages of the project. Its use enabled students to overcome initial
uncertainty and provided a coherent and accessible starting point
from which to begin their work.

Different forms of appropriation of GAI outputs were also
observed. Some groups tended to use the proposals generated by
GAI relatively directly into their developments, making only minor
modifications. In contrast, other groups chose to reinterpret these
outputs, using them as references or stimuli for the development of
original and more defined ideas.

Furthermore, GAI facilitated discussion and the exchange of
ideas within work teams. The d images and texts generated worked
as mediating artifacts that supported dialogue, decision-making,
and the collaborative construction of projects.

Finally, GAI provided with rapid access to a wide range of
visual references, thereby expanding the range of formal and
conceptual possibilities available to students. This immediate
access to multiple alternatives enriched processes of exploration
and experimentation. Overall, these observations highlight the role
of GAI as a support tool within the creative process, particularly in
relation to ideation, exploration, and group interaction.

Implications for Teacher Education

The integration of Generative Artificial Intelligence into
arts-based educational experiences raises several important
implications for teacher education, particularly within the current
context of digital transformation.

First, GAI literacy is becoming increasingly necessary so that
teachers can understand the basic functioning of these tools, as
well as their possibilities and limitations. Such training should not
be limited to technical skills but should also address the impact of
GAI on teaching and learning processes and on the construction of
knowledge itself.

Second, it is essential to encourage a critical approach to the use
of generative technologies. Teachers must be able to guide students
in the interpretation of GAI outputs, fostering reflective attitudes
that prevent the uncritical acceptance of generated images and
texts.

The experience also highlights the potential of Al as a resource
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for visual ideation. Its capacity to generate multiple proposals in a
shortperiod of time makes ita valuable tool for stimulating creativity
during the initial stages of artistic processes. Consequently, teacher
education programs should incorporate strategies that integrate
GAI as a support for the exploration and development of ideas.

Finally, ethical reflection regarding Al-generated imagery
must be also taken into consideration. Issues such as authorship,
originality, the use of references, and the biases embedded within
generative systems should form part of educational debate.
Teachers play a crucial role in mediating these issues promoting
a responsible, conscious, and context-sensitive uses of these
technologies.

Taken together, these implications point to the need for
teacher education programs that combine technical competencies,
critical thinking, and ethical awareness regarding the use of GAI in
educational and artistic contexts.

Conclusion

The experience presented in this study demonstrates that
Generative Artificial Intelligence tools can be meaningfully
integrated into STEAM projects aimed at initial teacher education,
particularly as support resources during ideation and visual
exploration phases. Their incorporation does not replace students’
creative processes; rather, it functions as a mediating element that
expands opportunities for experimentation and facilitates access to
multiple references within reduced time frames.

From a pedagogical perspective, these tools appear to act as
catalysts for discussion, inspiration, and decision-making within
student teams, fostering collaborative dynamics and shared
reflection processes. Their use also diversifies approaches to
artistic creation by integrating digital languages into dialogue with
references drawn from Art History. However, the findings also
highlight the importance of using GAI in a critical and pedagogical
way that avoids unreflective dependence on generated outputs and
encourages students to reinterpret, transform, and develop their
own proposals.

In this regard, the results suggest the value of continuing to
explore these possibilities through more systematic research
designs and larger samples, allowing for a deeper examination
of the educational impact of GAI in teacher education. Such work
opens a promising line of inquiry halfway between art, technology,
and education, with high potential for future development in
teaching and learning contexts. The findings are consistent with
previous research highlighting the potential of GAI as a tool for
supporting creativity, particularly in its role as a catalyst for idea
generation and as a resource for visual exploration. Nevertheless,
the study also underscores the need to promote critical uses of these
technologies that avoid overreliance on generated outputs. The
distinction observed between direct adoption and reinterpretation
or re-elaboration of GAI content suggests different levels of creative
competence development, raising significant challenges and
opportunities for contemporary teacher education.
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