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& Abstract

This work presents an educational experience based on the
STEAM-H approach, through the project Catrinas interacti-
vas, a collaborative initiative where college students from Di-
gital Design undergraduate program developed experiences of
Mixed Reality using Apple Vision Pro. Students, through active
methodologies, such as Project-Based Learning (PBL) and the
SCRUM framework, not only strengthened technical skills in 3D
modeling, programming and interaction design, but they also
deepened their transversal skills such as a collaborative work,
assertive communication, and creativity. The "H" component
of this integrative approach was manifested in the critical and
sensitive exploration of the Dia de Muertos tradition, promoting
the cultural appreciation, the historical awareness and the reflec-
tive thinking. Students researched the symbolic imaginary of the
catrinas, linking their designs to aspects of identity and Mexi-
can cultural heritage. To evaluate the formative impact of the
project, a self-assessment rubric to the participants was applied,
whose results reflect significant advances in creative thinking,
technological integration and cultural value. This experience
proves how emergent technologies can be catalysts for meanin-
gful learning and talent development in the university setting,
with a humanist, inclusive and interdisciplinary approach.
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& Resumen

Este trabajo presenta una experiencia educativa basada en el enfo-
que STEAM-H, a través del proyecto Catrinas interactivas, una inicia-
tiva colaborativa en la que estudiantes universitarios de Disefio Di-
gital desarrollaron experiencias de Realidad Mixta utilizando Apple
Vision Pro. A través de metodologias activas, como el Aprendizaje
Basado en Proyectos (ABP) y SCRUM, los estudiantes no sélo fortale-
cieron habilidades técnicas en modelado 3D, programacién y diseno
de interaccién, sino que también profundizaron en competencias
transversales como el trabajo colaborativo, la comunicacion asertiva
y la creatividad. El componente “H” de este enfoque integrador se
manifesté en la exploracion critica y sensible de la tradicion del Dia
de Muertos, fomentando la apreciacién cultural, la conciencia histo-
rica y el pensamiento reflexivo. Los estudiantes investigaron el ima-
ginario simbélico de las catrinas, conectando su disefio con aspectos
de identidad y patrimonio cultural mexicano. Para evaluar el impac-
to formativo del proyecto, se aplicé una ribrica de autoevaluacion a
los participantes, cuyos resultados reflejan avances significativos en
pensamiento creativo, integracion tecnoldgica y valoracién cultural.
Esta experiencia evidencia como las tecnologias emergentes pueden
ser catalizadores del aprendizaje significativo y del desarrollo de ta-
lento en el dmbito universitario, con un enfoque humanista, inclusi-
vo e interdisciplinario.

Palabras clave: Educacion sTEAM-H, Realidad Mixta en edu-
cacion superior, patrimonio cultural, Aprendizaje Basado en
Proyectos (ABP), competencias humanisticas, patrimonio cul-
tural, innovacion educativa con tecnologias emergentes
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& Introduction )“ n the context of the Fourth Industrial Revolution, society de-

)ﬂ mands that Higher education students gain experience in the
2N development of technological interdisciplinary projects. The
convergence of technologies such as artificial intelligence (Al), macro-
data, robotics, internet of things and other emerging technologies is
transforming the way human beings work and live (Leavy et al., 2023).
Hence, preparing students for these challenges is not a futurist goal,
but a current necessity.

This training should be focused, not only on technical skills, but also
on the capacity to innovate and collaborate to address the needs of a
society that constantly evolves. Education with an approach to Science,
Technology, Engineering, Arts and Mathematics, developed within the
disciplinary context of the Humanities (STEAM-H) is a way of learning
where students acquire cognitive, communicative and collaborative
skills. Sanchez and Martinez (2024) describe the STEAM-H context
as a powerful educational strategy capable of strengthen the critical,
reflexive, creative and innovative thought. This research aims to docu-
ment the process through which the STEAM-H approach is integrated
into a collaborative project, where students from Digital Design for Inte-
ractive Media program participate both in the design and development
for the visionOS platform. To carry out the project, it was necessary to
recruit students with soft skills such as teamwork, problem-solving and
communication for the development of the project.

The current challenge for Higher education Institutions is to effective-
ly integrate arts and humanities into study programs where Science,
Technology, Engineering and Maths (STEM) prevail. This implies not
only to demonstrate to future scientists and engineers the relevance of
these disciplines, but also to highlight how they influence their profes-
sional training and human development. At emphasizing the importance
of creativity, critical thought and ethics, their role on the development of
a comprehensive perspective is notable, which is fundamental to face the
challenges of the twenty-first century (Spyropoulou & Kameas, 2024).
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Some authors raise the need to transform the STEM approach to in-
tegrate arts and humanities, leading to the STEAM-H model. Sanchez
and Martinez (2024) examine the impact of this integration on the
significant learning. Findings show that students benefit when they
strengthen the understanding of natural and technological phenome-
na, in addition to developing autonomy and improving key skills. The
incorporation of digital tools in interdisciplinary projects stimulates
creativity and critical thought.

Lewis (2008) states that the STEAM focus on liberal arts environments
uniquely integrate research from a humanist perspective with STEM,
because arts and humanities are positioned as connectors of the tech-
nological knowledge, as well as they prepare students for creative pro-
blem-solving, encouraging them to work collaboratively and promote
computational thinking, all of which is associated with the digital litera-
cy of the XXI century.

There is an evident need to develop and investigate projects framed
within STEAM-H due to the poor adoption of this focus on the edu-
cational field. On this way, Dominguez Saldivar and Vazquez Castelan
(2025, p. 2) point out that "they are only a small number of students
that participated in this type of actions and a small number of teachers
and administrators who have been trained on STEAM education in edu-
cational institutions", which is why it becomes an opportunity. This lack
of experience and training shows the urgency of implementing projects
that promote the complement of humanities on scientific and techno-
logical education. Although STEAM projects with cultural components
exist, only a few explore Mixed Reality technologies. Chrysanthakopou-
lou et al. (2025) recognize the educational value of Mixed Reality sys-
tems and their potential to develop simultaneously technical abilities
and sensitivity towards the cultural heritage.

The original STEM approach has seen a notable evolution in recent
years, insomuch that nowadays it is understood as a much broader term
that could contain multiple disciplines, including arts and humanities.
According to Santillan-Aguirre et al. (2020), the incorporation of arts
on the traditional focus of STEM helps to extend the set of skills that
students can develop, besides stimulating creativity, innovation and pro-
blem-solving capacity in a contextualized way. On his work, authors point
out that when it is implemented as an active methodology, STEAM is fa-
vorable to the connection between theory and practice, something that is
vital so students could participate in projects that require the integration
of technical knowledge with artistic, cultural and social expressions.

In the literature review by Perignat and Katz-Buonincontro (2019), it
can be seen how the concept of STEAM is defined and led by different
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scholars, highlighting how Arts are addressed. In the study it is noted
that the most successful experiences are those that promote as central
axis both interdisciplinary collaboration and creativity. However, this con-
trasts with the lack of a true measurement of creativity and, in general,
from the creative process. Authors point out that, even though there is
a consensus about the benefits of focusing, challenges continue, such
as the lack of specific teacher training, resistance to modifying rigid cur-
ricular structures and the necessity of finding ways of evaluating the
results of learning in a more systematic way.

Furthermore, Z(figa-Tinizaray and Marin (2024) conducted a review that
includes 36 indexed publications, in the article it is pointed out that these
practices strengthen the cognitive, socio-emotional abilities, the team-
work, communication, and adaptability. Also, it is shown that, for suc-
cessful STEAM implementation, a flexible curricular design and teacher
training that allows for the coherent integration the different disciplines
are needed.

Prada-NUfez et al. (2024) work provides a quantitative perspective
about the scientific production referring to STEAM in Higher education.
Results show a sustained growth in the number of publications, with the
United States and Spain as leading countries on research. This analy-
sis corroborates an emergent interest in STEAM, which increasingly
shapes educational innovation for its capacity of addressing complex
problems in an interdisciplinary way and due to the necessity of deve-
loping critical and creative skills in students.

Thus, the transition toward a STEAM-H model extends even more the
horizon when integrating in an explicit way humanities and social respon-
sibility in academic training. The United Nations Educational, Scientific
and Cultural Organization (UNESCO, 2019, 2021) and the Organisa-
tion for Economic Co-operation and Development (OECD, 2023) have
called for reconsidering the educational systems with a humanist ap-
proach capable of balancing technical innovation with critical thinking,
ethics and cultural awareness. Montés et al. (2024) suggest the STEAM
vH notion (steam for All Humanities). while for Zhang et al. (2024) the
incorporation of humanities encourages cultural belonging, inter-cul-
tural communication and creativity in Higher education projects.

A key aspect in this framework is the use of active methodologies. PBL, in
David Jonassen's (1999) perspective, conceives the knowledge as some-
thing that students actively build when resolving authentic and complex
problems, within contexts that imitate professional practice. This ap-
proach is aligned with the STEAM-H model, given that it not only re-
quires technical knowledge application, but also critical thought and
collaborative work. On its behalf, Scrum has become consolidated as
an agile framework that organizes interdisciplinary teamwork, favo-
ring autonomy, joint responsibility and continuous improvement. The
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combination of STEAM-H, PBL, and Scrum allows students to work
in large-scale projects with defined roles, work interactions and joint
reviews, incorporating both technical and humanistic dimensions of
the training.

In this educational setting, evaluation also plays a key role. The self-as-
sessment rubrics constitute an ideal resource to promote critical re-
flection about their own performance. Andrade (2005) points out that
this type of instrument promotes autonomy and self-regulation, while
Panadero and Jonsson (2013) highlight their capacity to strengthen the
meta-cognition and motivation, when transforming the student into
the main character of their learning process. In the case of the project
Catrinas interactivas, the organization of STEAM-H with PBL, Scrum
and self-assessment in the same formative process aim to generate
meaningful learnings with a cultural and professional impact.

Digitalization and re-interpretations of cultural heritage constitute a
strategic axis for its preservation and spreading in contemporary so-
ciety. The digitalization of the cultural heritage implies more than just
scanning documents or taking photographs, it requires a systematic fo-
cus that covers multiple techniques and technologies to grant the au-
thenticity and durability of the digital objects.

Digitalization of analog heritage: Refers to the transformation of phy-
sical objects (like manuscripts, art treasures or historical buildings) to
digital formats.

< High-resolution cameras and scanners: For detailed documenta-
tion of photographs, two-dimensional objects and documents.

< Digital photogrammetry and 3D scanning: They create three-di-
mensional models of monuments, archaeological sites and objects,
allowing complete virtual exploration and precise documentation.

The digital preservation is a crucial aspect of the digitalization of the
cultural heritage. Using 3D scanning techniques, photogrammetry with
the use of drones and other digital tools, experts can create precise
digital replicas of objects, buildings and historical places. These digital
models not only capture the physical appearance of movable and im-
movable property, but also can include detailed information about ma-
terials, manufacturing techniques and history (Pabén, 2017).

The Catrinas interactivas project is complemented using Mixed Reality

(MR) which combines elements of Augmented Reality (AR) and Virtual
Reality (VR), allowing virtual and physical elements to interact in real
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time. This creates immersive experiences that increase the comprehen-
sion of cultural heritage without changing physical objects, facilitating
their preservation. Digital technologies preserve and revitalize the heri-
tage, creating immersive and educational experiences for a broader public.

What is the cultural and conceptual background that underpins the
representation of the Catrinas?

The Dia de Muertos was inscribed in 2008 on UNESCO's List of Intan-
gible Cultural Heritage of Humanity, as it is one of Mexico's most em-
blematic celebrations, where pre-Hispanic and Catholic roots converge
in a complex system of rituals, beliefs, and artistic expressions. Within
this tradition, the Catrina has been established as a cultural icon. Ori-
ginally created by José Guadalupe Posada at the nineteenth century as
La Calavera Garbancera, a satirical critique to the Europeanizing aspi-
rations of some social sectors, it was later revisited and popularized
by Diego Rivera on his mural Suenio de una tarde dominical en la Ala-
meda Central (1947), where it acquired the identity of "Catrina" (Ades,
1989). Since then, the figure has transcended its satirical character to
become a symbol of cultural resistance, creativity, and social appropria-
tion in the face of death.

Therefore, in terms of educational fields, the imaginary of the catrinas
opens a fertile space to link history, art and popular culture with digital
technologies. Recent research shows that immersive environments, when
incorporating cultural heritage, allow students to become producers of
digital narratives, which promotes active and meaningful learning (Paul
et al., 2025). These experiences not only reinforce historical and aes-
thetic comprehension but also contribute to strengthening identity and
cultural appropriation. In this way, the figure of the Catrina in digital
environments is redefined as a pedagogical resource and is consolidated
as a cultural and humanistic axis of learning in Higher education. With
the Catrinas interactivas, the intangible heritage is integrated through
emergent technologies, generating a formative model where digital in-
novation becomes a vehicle for the preservation and reinterpretation of
Mexican cultural identity.

Extended Reality (XR) technologies, that encompass Augmented
Reality, Virtual Reality and Mixed Reality, have become established as
pedagogical resources with the capacity to transform educational expe-
riences by converting abstract concepts into concrete and multisensory
experiences (Barteit et al., 2021; Maas & Hughes, 2020). MR or Mixed
Reality merges the physical and the digital worlds, which facilitates its
integration into various academic projects, stimulates active participa-
tion, and fosters meaningful learning by the interaction with objects and
immersive scenarios. Besides the cognitive benefits, these technologies
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promote fundamental transversal competences for the XXI century, like
collaboration and critical thinking and interdisciplinary communication
(Birchfield y Megowan-Romanowicz, 2009).

In the last years, devices such as Apple Vision Pro have opened up new
possibilities for using MR in higher education. Its arrival has been re-
ceived with enthusiasm for its capacity to offer immersive experiences
of high fidelity and for the advancement it represents in the field of
spatial computing. Garcia et al. (2025) highlight its potential to trans-
form the interaction with data, cultural contexts and collaborative con-
texts, while Apple (2023) promotes it as a platform to redefine digital
learning. Nonetheless, this optimism requires nuance: as Wang et al
(2024) warn, the access to this technology continues to be uneven, par-
ticularly in universities of peripheral contexts, where the cost and lack
of educational specialized software restrict its implementation. That is
why, rather than a tool for mass adoption, the Apple Vision Pro acquires
relevance on pilot projects. where it can function as a catalyst for the
development of transversal competencies such as creativity, collabora-
tion and critical thought. In this way, it exemplifies a common paradox
on educational innovation: it is presented as disruptive technology, but
its true contribution lies in bounded spaces of academic experimen-
tation rather than in immediate structural transformations. Thus, the
relevance of integrating these innovations is not only measured by the
domain of technical abilities such as 3D modeling, programming or in-
teraction design, but also by the opportunity to link them with creativi-
ty, cultural sensitivity and the humanist dimension when working with
intangible heritage.

This study was developed under a mixed research design of a qualita-
tive-descriptive type with quantitative elements, framed in the case
study style. According to Yin (2018), the case study allows for the
analysis of contemporary phenomena within its real context, which is
pertinent to understand the implementation of an interdisciplinary edu-
cational project like the Catrinas interactivas. In addition, a transversal
design was used, since the data collection was carried out at a single
point in time, to describe and analyze the impact of the project in the
defined dimensions (Ato et al., 2013).

The sample consisted of nine higher education students of the Univer-
sidad Autonoma de Ciudad Juarez (UAC)), enrolled in the Digital Design
for Interactive Media program and the Fashion Design and Manage-
ment program. The selection was intentional, considering their direct
participation in the development of the project. According to Hernan-
dez-Sampieri y Mendoza (2018), this type of non-probabilistic sam-
pling is appropriate for case studies or exploratory research, where the
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goal is to gain a deeper understanding of specific experiences rather
than to disseminate results.

The data collection tool was a self-assessment rubric, designed to assess
competencies developed under the framework of the project. Such tool
considered five dimensions: technological integration, interdisciplinary
collaborative work, creativity and innovation, cultural and historical
consciousness and, personal and professional development. The assess-
ment was completed at the end of the project, which allowed for the
collection of quantitative data (Likert scale from 1 to 5) and qualitative
data through open-ended questions that gathered participants’ percep-
tions and learning experiences. Andrade (2005) and Panadero & Jons-
son (2013) point out that the self-assessment rubrics not only facilitate
performance evaluation, but also foster metacognition and self-regula-
tion, fundamental aspects in the transversal-abilities development.

The data analysis was conducted in two phases. First, the quantitative
results were processed using descriptive statistics (averages and gene-
ral tendencies). Second, a qualitative analysis of the open questions was
made, following a thematic categorization procedure that allowed to
identify patterns of meaning and emerging learnings (Saldafa, 2021).
The integration of both perspectives allowed a broader comprehension
of the impact of the project, coherent with the mixed approach of the
research (Creswell y Plano Clark, 2018).

Methods for the design
As aforementioned, the Catrinas interactivas project was conceived as
a university educational experience guided by three complementary

frameworks: the STEAM-H approach, the methodology of PBL and the
framework of Scrum, which formed the five objectives of the project.
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Articulation of the five levels of objectives of the Catrinas interactivas project

To create an immersive experience that reinterprets the Catrina in various forms,

Product AR and allowing the models to be manipulated through a mixed reality device.
backlog
COVERSATION AND
PROJECT COLLABORATION coGNmveTooLs | INFORMATIONAL RELATED CASES CONTEXTUAL AND
Environment TOOLS RESOURCES SOCIAL SUPPORT
elements Space manipulation, Sacial media for :fechnol?gies for Information shared Investigacion dg' tinos Public exposure of the
PBL representation, and immediate information through Teams to de representacion de oroject for validation
context appliance. communicalion and organization and ensure a comman las Calrinas y maripo- | | oo+ oot ation.
Teams. dissemination. understanding amang | | sa monarca.
all stakeholders.
© Q +
Discioli SCIENCE TECHNOLOGY | ENGINEERING ARTS MATHEMATICS HUMANITIES
iscipline
objectives Reasearch about Use of Apple Vision  |Interaction design, Clothing concapt, Scaling, 2D Reflection on the
STEAM-H cultural heritage and Pro, Xcode, Reality programming, 3D visual design of geometry, rendering Catrina as a cultural
identity. Technologies | Composer Pro, etc. modeling structure, calrinas, textures, optimization, and social symbol.
and digital processes. aesthetic narrative. 3D environments.
gbl;?égtives TRANSPARENCY INSPECTION ADAPTATION
SCRUM Accesible iqformation to ensure shared :?lontlmoust g:]d 'E?mmﬁr:e"ée‘: .IO malntlamt Based on inspection, adapting and optimizing
understanding among all stakeholders. (Seprci:tr;?c rection of the Latrinas projec toimrpove the Catrinas project,
Educational Collaborative Creativity and Personal and Cultural and
objective :eChn°lf s inietdlsclﬂllnary innovative rofessional historical
SELF-ASSESSMENT iz e wor thought evelopment awareness
Technical skills in 3D Communication, coordi- Original proposals in Motivation, leadership, Comprehension of the
modelling, programming | nation, and goal the design of the commitment, deadline symbolism of the
and interaction design. achievemtn skills in catrinas and the achievement, assumng Catrina and ils value
various teams. immersive experience. specific roles. within the Mexican
identity.

Note: Compiled by authors.

Justification of the objectives of the Catrinas interactivas project

1. The main objective of the project: Was presented as a challenge,
which consisted in creating an immersive and interactive expe-
rience for the reinterpretation of the Catrina in various forms
through Mixed Reality.

2. Objectives of the PBL learning environment: This objective was
focused on the design of the learning environment, integrating
the design and development of the Catrinas interactivas platform.

3. The disciplinary objective STEAM-H: The project was aligned to
the disciplinary confluence, through activities that the design
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and development process proposes of the Catrinas interacti-
vas platform.

4. The work objective: The project was supported by three funda-
mental pillars of Scrum: transparency, inspection and adaptabili-
ty, as well as the Scrum guide.

5. Assessment objective: Due to its non-school-based nature and
characteristics, the project is suitable for self-assessment of
competencies and skills.

& Proposal development PBL for the design of the interactive Catrinas learning environment

The project-based learning, suggested by David Jonassen (1999), al-
lowed to place learning around an authentic challenge that is developed
in collaboration (Santillan-Aguirre et al., 2020): to design an immersive
experience of Mixed Reality that reinterprets a symbol of the Mexican
cultural heritage (ZGRiga-Tinizaray & Marin, 2024), which in this case
are the Catrinas. Hence, David Jonassen's (2000, 2011) perspective
turned out to be pertinent: students undertook a project where they
had to integrate different domains of knowledge and a complex pro-
blem that demanded various solutions.

The challenge (which became the main objective of the project) was
to create an immersive experience that reinterprets the Catrina in va-
rious forms and models could be manipulated through a Mixed Reality
device. The project involved the participants on the research of solutions,
whereby they had to organize technical (programming and 3D mode-
ling), artistic (clothing and visual aesthetics), and humanist (identity
and cultural symbolism) knowledge. This activity stimulated critical
thinking and decision-making and collective creativity, which Jonassen
describes as the benefits of working with authentic and open problems.
PBL identifies six essential components to promote deep and transfera-
ble learning. These were structured in the Catrinas interactivas project
as follows:

1. Problem/Project: To design an immersive installation of Ca-
trinas in Mixed Reality for Apple Vision Pro, incorporating art,
culture and technology.

2. Related cases: Intangible heritage references (Dia de Muertos,
origin of the Catrina), as well as previous augmented/mixed
reality projects in Higher education.

3. Informative resources: Academicals texts of cultural heritage,

3D modelling tutorials, Unity and visionOS guides, Mexican po-
pular art documentations.
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4. Cognitive tools: Modeling software (Blender, Maya), game en-
gines (Unity), conceptual maps about the symbolism of the Ca-
trina, narrative flow diagrams.

5. Conversation/Collaboration tools: Scrum reunions, interdiscipli-
nary co design sessions. feedback in Reviews and Retrospectives.

6. Social /contextual support: The presentation of the prototype
at the event focused in the Dia de muertos tradition and its re-
cognition as immaterial heritage by the UNESCO, which gives
cultural legitimacy and motivates the community appropriation.

In this way, the PBL of the Jonassen's model not only organized the lear-
ning process towards the final product, but also, jointly to Scrum, made
possible a learning environment where students became active builders
of knowledge, developing critical, creative and collaborative abilities.

Disciplinary frame STEAM-H

The STEAM-H model (Science, Technology, Engineering, Arts, Math-
ematics + Humanities) was used as the backbone of interdisciplinary
learning, incorporating the humanities and cultural reflection in the
core of the formative process (Montés et al., 2024; Unesco, 2019). In
terms of STEAM-H disciplinary incorporation, the project materialized
each component of the model as follows:

<& Science: Research of the symbolism of the Catrina and its social
role in the Dia de Muertos tradition.

<& Technology: Use of Apple Vision Pro devices, Xcode setting, Rea-
lity Composer Pro and 3D modelling in Blender.

<& Engineering: Design of immersive interactions, optimization
of models and technical workflow problem-solving, iteration,
and quality.

<& Art: Conceptualization and visual creation of clothing for the Ca-
trinas and accessories inspired by the monarch butterfly.

& Mathematics: Application of geometric calculations in scaling
and proportion to optimize the Catrinas models in 3D modeling

and in the interactive prototype environment.

€ Humanities: Critical reflection on identity. cultural memory, and
heritage preservation of a symbol of the Mexican culture.
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The incorporation of Scrum allowed to manage the complexity of the
project by dividing the work into sprints, with clear roles and periodical
review and retrospective meetings. As well as PBL provided the peda-
gogic frame for the knowledge-building from an interdisciplinary chal-
lenge, Scrum facilitated the agile organization of tasks and the collective
decision-making, and structured the collaborative work in sprints corres-
ponding to the development phases, with roles distributed as follows:

< Coordinating professor (scafolding): A full professor oversaw
prioritizing cultural and technical objectives.

< Project management professor (quide) A professor was responsi-
ble for facilitating agile dynamics and tracking the development.

<& Development team: A group of nine students assumed specific
roles as follows:

1) Design and concept: Students from Fashion Design and Ma-
nagement (FDM)

2) 3D Modelling: Students from Digital Interactive Media De-
sign (DIMD)

3) Programming: Graduate student specializing in program-
ming and teachers (scaffolding and guidance)

Review and Retrospective regular meetings (Scrum) allowed to identi-
fy and solve technical problems, adjust design and processes, and take
joint decisions. ensuring a coherent workflow with the agile philosophy,
through iterative phrases and differentiated roles, favoring continuous
feedback and autonomy (Velarde-Camaqui, 2024). This is because this
framework is grounded in empiricism, understanding how the idea
that knowledge emerges from the experience and the decision-making
based on what was observed (Schwaber & Sutherland, 2020). Accor-
ding to their creators, work should be grounded in these three funda-
mental pillars: transparency, inspection and adaptability.

1. Transparency: It assured that the processes and results were vi-
sible for every member of the team.

2. Inspection: It allowed to periodically review both the product
and the advance towards the objectives.

3. Adaptation: It enabled immediate adjustments to be made when
deviations or problems were detected.

As mentioned by Schwaber and Sutherland (2020), these three ele-

ments hold any implementations of Scrum and grant their iterative and
incremental character, optimizing predictability and reducing risks. The
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work process (which had a duration of four weeks) was defined with
the Scrum guide provided by its creators, which was applied as indica-
ted in Table 1 (also see Figures 2, 3 and 4):

Table 1

Work process in Scrum of the Catrinas interactivas

Work process in Scrum of the Catrinas interactivas

Product backlog
{Product list)

It is like a big "menu” of everything

the product could have. The product

owner puts it in order and pricritizes
it, according to the value it brings.

In this stage the interdisciplinary
challenges were defined:
Identification of technical needs (ITN)
{software, hardware, modelling and
programming ) and assthetics through
co-creation sessions.

Sprint planning

The team decides which elemants of
the product backlog they can complste
within the next sprint. With that

it forms the sprint backlog.

Lead times wers assignad for each
a-:ﬂ\rlg, pricntizing collaborative
prablem-solving, articulating
fashion design skills
fior the conceptualization of
the Catrinas environment scheduling
in Unity and 30 modelling
of the Catrinas with Blender.

sprint
{Iteration of 1 to 4 waeks)

Here is where the real work takes
place: design, developmant, test,
integration... everything that
is necessary to generate a functional
increase of the product.

Fashion Dasign students deliverad
the Catrinas models. It started with the
3D modelling of the Catrinas, as well
as with tha fast-prototyping tasks:
Daveloping of MVP (Minimum Viable
Product ) on XR using Apple Vision Pro,
with faedback cycles each
24 hours to improwve
the interaction envirenment.

Daily scrus
{Daily reunion)

The taam synchranizes its waork:
what they did the previous day, what
they did today, what they will do teday,
what obstacles exist.

Daily raunions wers carriad out to
review the advance of the 30 models,
and the alrsady done modsls were
intagrated to the prototype
they wera rafined to test tham in a
more afficient way on the prototype.

When finishing Sprint, there should
be a potentially deliverable

The incorporation of the Catrinas in 30
modelling was completed and
the e of reviews to polish the
functionality of the prototype started.

INCREASE product even i it is small At this stage, all the parts are imvolved
(at least viable and usable). in reviewing the design in
an imtegrated manner an
to amend if necessary.
When completing the functional
The teamn presents what they built to prototype, the professors that guidad
(55‘;:?; m:] the thase interested { stakeholders) the project (coach and scafolding)
and receives feadback.

Joinad to provide feedback onthe
functicning protatype.
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The team thinks about how the
Sprint retrospective work and seek improvements

in their process for the next cycle.

At this stage, work has been reduced
to programming. The retrospective is
done to correct functional aspects
with the Apple Vision Pro and improve
thie interac tion with the jical
space and the manipulation
of the Catrinas medeled in 30.

Later, the cycls rapsats: it gats
planned againin a new sprint
based on the backlog and
the idantifiad im provemeants.

ITERATION

Finally, the cycle is repeated to comrect
programming details, which affacts
the manipulation of the Catrinas ¢n

the phiysical space, to improva
intaraction in genaral. This is
made in continuous testing cycles
until achieving tha final product
acceptad by all the work team
induding the coach and scafolding.

The team thinks about how thay
Sprint retrospective work and seak improvemeants
pri in their process for the next cycle.

At this stage, work has been reduced
to programming. The retrospective
is dene to comect functional aspects
with the Apple Vision Pro and
improve the interaction with the
physical space and the manipulation
of the Catrinas modeled in 30.

Tachnical and educaticnal
walidation through usability tests
and focus growps with experts.

Heuristic evaluation

The prototyps was presented at
the Evento Altares v Tumbas of the
Liniversidad Auténoma de Ciudad
Judrez {UAJC) at its 2024 version,
whara a usability test was conducted
by those who attended to interact
with the Catrinas. The audience
consisted of students, profassars
and the event visitors.

SELF-ASSESSMENT Self-assessment of the leamings.

A self-assessment tool to know
which skills and abilitias they acquira
through the STEAM-H project
was implemented.

Note: Compiled by authors.
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Figure 2
Example of the models of the Catrinas made by students of Fashion Design and Man-
agement delivered during the first sprint

Note: Compiled by authors. Eight models were made that were passed in the
shaper team for its reproduction in 3D

Figure 3
3D modeling made by students of Digital Interactive Media Design delivered during the
INCREMENT stage

Note: Compiled by authors. Models were adapted to be presented on a virtual set,
the original models were arranged as gallery on the wall to locate the 3D models.
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Figure 4
The prototype was presented at the Altares y Tumbas event of the UAC] in its 2024
version

Note: Compiled by authors. Visitors could choose which they wanted to see and
when selecting it, it appeared in front of them in life size, so they could get close,
surround it, make it bigger or smaller.

The self-assessment of abilities as a part of the objectives of the
Catrinas interactivas project.

The last objective of the project was self-assessment, for this the three
models were aligned and the skills and abilities that are cultivated
through each one of them were verified, which contributed to the ma-
king of the self-assessment rubric.
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Figure 5
Joint of the STEAM-H with the PBL and Scrum, with focus in skills
and abilities.

PBL Collaboration and SCRUM

feedback
Active learning,
tools and resources,
contextual and
social support

Autonomy, agile role
management, tasks
and iterative review

Edcuational innovation

& Results

Project
CATRINAS
S INTERACTIVAS S
reflection and and
real projects creativity
STEAM-H

Interdisciplinarity, values,
ethics and culture

Note: Compiled by authors.

A rubric that was applied to participants was designed, with the aim of
assessing the competencies, which were evidenced in three dimensions:

< Technical abilities: To reinforce design abilities, 3D modeling,
programming and interaction design.

<& Transversal abilities: Strengthening collaborative work, assertive
communication and creativity, transfer of learning outcomes.

<> Humanistic abilities: Development of cultural appreciation, cri-
tical thought and historical awareness.

These quantitative results were complemented with a qualitative ques-
tion derived from students’ participation during the public exhibition. The
results of the self-assessment rubric constitute the focus of this research.

The formative impact assessment of the Catrinas interactivas project was
conducted using the application of a self-assessment rubric that included
five aligned to the STEAM-H model: 1) technological integration, 2) col-
laborative interdisciplinary work, 3) creativity and innovative thought,
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4) cultural and historical awareness and 5) personal and professional de-
velopment. Each category was evaluated on a Likert scale from 1 (very
low) to 5 (very high) and was complemented with an open question to
collect qualitative perceptions. The results of the self-assessment rubric
applied to the participants (n = X) demonstrated a positive impact of
the Catrinas interactivas project in the five categories or dimensions
(see Tables 2, 3, 4, 5and 6).

Table 2
Technological integration

INDICATOR

1. Technelogical imtegration

lapplied teThnIcal knowledga
in 30 madeling, prograrmming
and/lar interaction design for £ - ~ s e ~ £ 5 : —
the development of the project.

| understood and propery

used Mixed Reality technology
and its difference 5 4 5 5 4 5 5 5 5 4.78

with AR and VR.

| eould sehve tachinical problams
relatad to the implementation 4 g g g 4 4 L g g 487
of Mixed Reality.

Note: Compiled by authors. In the technological integration category, the achieved
average was 4.70/5, reflecting a high level of mastery of competencies in 3D
modeling, programming and interaction design, as well as the differentiated use of
Mixed Reality compared to Augmented Reality and Virtual Reality.

www.zincografia.cuaad.udg.mx - COMMUNICATION SECTION || 22



YEAR 10  VOLUME 20  OCTOBER 2026 DOI: 10.32870/zcR.v10120.296 ISSN: 2448-8437

Table 3
Interdisciplinary collaborative work

INDICATOR

2. Collaborative
nterdisciplinary work:

| actively participated in
a multidisciplinary team
respecting and valuing 5 3 5 5 4 5 4 5 5 4.56
my partnars' contributions.

| contributed to meaating

the defined group goals g 4 5 g 4 g 3 g 5 456
and deadlines.

| learned how to effectivaly
comrmunicate with peears
frizrn other arsas to achisve
COMMMan targats.

5 4 5 5 4 5 5 4 5 4.67

Note: Compiled by authors. The collaborative interdisciplinary work had an aver-
age of 4.59/5, which indicates that students valued the interaction with partners
of different areas (digital and fashion design) and the ability to coordinate effec-
tively to accomplish objectives and lead times.

Table 4
Creativity and innovative thought

INDICATOR

3. Creativity and
innevative thought

| suggested nlzreatlw and
innovative solutions in the
design or conceptualization z 4 5 5 4 3 5 E 5 4.00
of the Catrinas interactivas.

| participated in the generation
of ideas that transformed
theway cultural traditions 1 4 5 3 4 3 5 1 5 344
are experianced
in digital ervironments.

| succeadad in combining

artistic, cultural and
technological elements z 5 4 4 5 3 5 g g 4,217

in an ongiral way.

Note: Compiled by authors. In the creativity and innovation category, the average
was 3.92/5, which suggests that, even though original proposals were generated,
this was the most challenging area. Students pointed out on the open questions
that time and technical limitations made it difficult to further experiment with
innovative proposals.
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Table 5
Cultural and historical consciousness

INDICATOR

4. Cultural and historical
AWAreness

I res:earcll'ﬁed the m=aning and
symbalism of the Catrinas

as elements of bMexican 1 3 4 5 5 3 2 5 4 3.56

cultural heritage.

| understood the importance
of binding technology
with cultural expressions 4 5 5 5 4 4 & 5 g 4.67
to communicate identity
and mermory.

| thought abeut the symbalic

valua of the Catrinas
inthe present 5 5 5 5 4 4 5 5 5 478

Mazxican identity.

Note: Compiled by authors. The dimension of cultural and historical awareness
achieved an average of 4.14/5, demonstrating that participants were able to con-
nect the symbolism of the Catrina with the Mexican identity and to reflect on the
role of technology in cultural preservation.

Table 6
Personal and professional development

INDICATOR

5. Personal and
professional development

Thhs project 5trengthene1

kills that | idar usef

O for my academic 5 5 4 5 5 5 5 2 5 456
orworking future.

| felt motivated and challenged

tox learn new things 5 5 4
within and outside

the traditional dassroom.

| recon%nized tha value af this
type of project to strengthen
iy mee&sic'nil profile both 5 5 5 5 4 5 5 5 5 4.89

in design and technalegy.

Note: Compiled by authors. The personal and professional development area
obtained the highest average, with 4.70/5, highlighting the motivation of students
to learn within and outside the classroom and their recognition of the value of
interdisciplinary projects to strengthen their academic and working profile.
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The qualitative responses to the open question reinforced these fin-
dings. Among the most frequently mentioned lessons learned were:

>

< "The experience of participating in a large-scale project.”

XS

"Understanding the possibilities and limitations of Mixed Reality."

€ "The importance of collaborative work".

<

"The satisfaction of linking cultural tradition with the use of
emerging technologies".

Overall, the results confirm that the STEAM-H model, articulated with
PBL and Scrum, favored not only the development of technical compe-
tencies, but also the strengthening of cultural identity and professional
motivation, validating its relevance as a meaningful learning strategy in
Higher education.

Preliminary findings

In the technological integration category (technical abilities), students
reported meaningful progress in the use of 3D modeling, programming
and interaction tools. Also, they pointed out that they had acquired a
differentiated understanding of Mixed Reality compared to Augmented
Reality and Virtual Reality, which allowed them to recognise the particu-
larities of this type of immersive experience.

Regarding collaborative and interdisciplinary work, most participants
highlighted the importance of integrating multidisciplinary teams in
one project (digital and fashion design). Results show that they were
able to coordinate effectively to accomplish goals and deadlines, in ad-
dition to improving their communication skills with partners from dif-
ferent areas.

At the creativity and innovative thought area, participants valued the
opportunity to generate original proposals that combine cultural, ar-
tistic and technological elements. Some mentioned that this project
allowed them to experiment with new ways to reinterpret Mexican tra-
ditions in digital environments.

In the cultural and historical awareness category, students stated that
they had deepened their understanding of symbolism of the Catrina
and its role as heritage figure of the Dia de Muertos. This reflection al-
lowed them to recognize the relevance when integrating technology to
maintain and redefine cultural expressions.

Finally, in the personal and professional development category, students

pointed out that the project strengthen useful skills for their academic
and working future. They reported feeling motivated and challenged to
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learn within and outside the traditional classroom, in addition to recog-
nizing the value of interdisciplinary experiences to build a solid profes-
sional profile in the design and technological field.

Qualitative responses to the open question demonstrated that partici-
pants valued the project as a space for innovation and of integral forma-
tion. Among the learnings mentioned were the following: the capacity to
confront technical challenges, the development of cultural sensitivity
and the importance of teamwork to give a meaning to a technological
product with social and human value.

Overall, the results show that the Catrinas interactivas project strengthe-
ned transversal and technical abilities, as well as fostering cultural reflec-
tion and critical thinking, confirming the pertinence of the STEAM-H
project as a strategy to promote humanist and meaningful learning in
Higher education.

The Catrinas interactivas project demonstrated the potential of the
STEAM-H approach, which goes beyond technical instruction and
promotes learning experiences that add creativity, cultural identity
and humanist awareness, aligning itself with the recommendations
of international organizations of integrating humanism into education
(Unesco, 2021). Thus, STEAM-H, together with active methodologies
such as Project-Based Learning and the Scrum framework, constituted
an effective strategy to link the technical formation with cultural and
humanist reflection that fosters meaningful learning, in which students
not only reinforced their abilities in conceptual design, 3D modeling,
programming and interaction design, but also developed transversal
skills, such as teamwork, communication, creativity and the application
of knowledge in an integrated manner across differentiated contexts.

In general, the educational experience confirmed the importance
of addressing poorly structured problems, such as David Jonassen
(2011) proposes in PBL, as the creation of an immersive experience
towards the Catrina demanded the incorporation of different knowled-
ge and the collective decision-making in the face of ambiguity and the
lack of unique solutions. This process promoted critical thought and
the students' capacity for innovation. The results obtained through the
self-assessment rubric reflected a positive impact on the five evalua-
ted dimensions. Although creativity was identified as the most chal-
lenging area, the other categories achieved high values, especially
highlighting the strengthening of the academic and professional pro-
file of the participants.

Regarding the project, it confirmed that the immersive technologies,
when integrated from a humanist and interdisciplinary focus, can become
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catalysts for learning, cultural preservation, and creative talent develo-
pment in Higher education.

Nevertheless, it is necessary to recognise that devices like Apple Vision
Pro, that represent an advance in spatial computing and offer experien-
ces of high fidelity, are not generally accessible in most universities due
to their high cost and the lack of an extended educational ecosystem.
Its true educational value lies in their strategic use within pilot projects
that, as in Catrinas interactivas, take advantage of the experimental re-
source to strengthen transversal abilities and reflect on the relationship
between technology, culture and society. In this sense, rather than an
end, technology becomes a means of linking educational innovation
with cultural identity, creating a replicable model for university initia-
tives that seek to combine heritage, technological innovation, and com-
prehensive education. ®
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