-

PUBLISHING YEAR 2024

|CEIM E N =

olall § Wy alazll Joall a3l @ sldld La
International Conference for Education

and Innovation In Museums Museums Commission

CONFERENCE

EROREEDING >

‘.

y

N A
A s

What is a museum?

Impactful: genuine and

sustained engagement







|CEIM ED

wolall § )3l i Ml 0581l .

S Hrllg plail) Joall saisll Sl d s

International Conference for Education "
and Innova tion in Museums Museums Commission

PROCEEDINGS OF THE 1#

INTERNATIONAL CONFERENCE FOR EDUCATION
AND INNOVATION IN MUSEUMS (ICEIM)

Explore and Learn to Innovate

June 1-3 2024
Mandarin Oriental Al Faisaliah, Riyadh, Saudi Arabia



3

ICEIM rOF

Colall § iy alazll Joall a5l

Introduction

The International Conference for Education and Innovation in
Museums (ICEIM) serves as a pivotal platform for fostering
collaboration, sharing knowledge, and exploring the future of
museum education. The conference brings together a diverse
group of experts, practitioners, researchers, and students from
around the world, creating a dynamic space for intellectual
exchange and innovation.

ICEIM provides a platform for exchanging ideas, fostering
collaboration, and building lasting relationships. Attendees have
the opportunity to connect with colleagues from around the
world, share their research and experiences, and learn about
innovative approaches to museum education.

The conference aligns with the broader goals of the Museums Commission in Saudi Arabia, which
seeks to enhance the role of museums in society. By promoting education and innovation in
museums, ICEIM contributes to the development of a vibrant and culturally rich sector.

ICEIM 2024 offers valuable insights into the evolving landscape of museum education and

innovation. Some key takeaways include:

o The Collaborative Imperative: Partnerships between museums, academic institutions, and
other stakeholders are essential for driving innovation and ensuring the relevance of

museums in the 21st century.

° Engaging and Inclusive Experiences: Creating immersive and interactive experiences that
cater to diverse audiences is crucial for fostering lifelong learning and engagement.

o Leveraging Technology: Digital tools and technologies offer unprecedented opportunities to
enhance museum education, from virtual exhibitions to interactive displays.

o Community-Centric Approach: Museums play a vital role in connecting with communities

and promoting cultural understanding.

Building upon the success of the inaugural conference in June 2024, ICEIM 2025 will delve

deeper into the themes of education and innovation in museums.

We look forward to welcoming you to ICEIM 2025!

Dr. Taghreed Alsaraj
ICEIM Chair
General Manager of Education and Talent Development

Museums Commission, Saudi Arabia
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The Impact of Virtual Museum Experiences on Children’s
Development of Critical Thinking Skills

Eslam Nofal
Assistant Professor
University of Sharjah, UAE

Doha Soliman
Teaching and Research Assistant
University of Sharjah, UAE

Abstract

In recent times, a discernible link has emerged
between the virtual museum experience and the
integration of critical thinking within museum
educational settings. This correlation, currently in a
state of growth, has been illustrated in museums’
various learning strategies and pedagogical
methods. The aim of this study is to progress
children’s learning and interaction with works of art
while capitalizing on museums’ educational
resources. Through observation, interpretation,
association, and evaluation, students develop critical
thinking skills, connect with art, enhance their
communication skills, and are motivated to think
critically through art. The research delves into this
dynamic relationship by examining the benefits
afforded to students by engaging in virtual artwork
during formal school days through an experimental
study. The experimental study focused on
evaluating critical thinking skills by comparing
exposure and interaction with artworks through
virtual technologies versus traditional methods to
answer the question: how can virtual art experiences
potentially foster children’s critical thinking skills?
The study presents an in-depth analysis of an
experiment carried out in formal art education at an
international elementary school in Sharjah, UAE.
The results demonstrate the advantages students
gain from interacting with artworks using virtual
technologies in  comparison to traditional
approaches.

Keywords

Aesthetic Experience, Artworks, Art Museums,
Critical Thinking, Virtual Experience, Digital
Learning, Lifelong Learning, Museum Education,
School Programs.

1. Introduction

Advancements in digital technologies have
significantly affected the museum education domain
and bolstered several innovative learning strategies
within museum educational settings, particularly the

Monther Jamhawi
Associate Professor
University of Sharjah, UAE

Nevine N. Zakaria
Post-Doctoral Fellow
Wiirzburg University, Germany
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ability to enhance critical thinking in children
(Corich et al., 2012; Meirbekov et al., 2022; Poce,
2021). The integration of online learning
technologies and the emphasis on fostering critical
thinking have actualized various skills in learners
while leveraging museums’ educational assets
(Ennes, 2021; Zakaria, 2024).

Recognizing critical thinking as an essential skill is
particularly crucial in today’s knowledge-based
digital society (Corich et al., 2012; Meirbekov et al.,
2022; Moore, 2013). Numerous initiatives are
focused on integrating digital environments to
facilitate communication, knowledge access, and
active social interaction in learning settings (Poce,
2021). This shift has created abundant opportunities
for museums to incorporate critical thinking
principles into their educational practices. As active
modern teaching methods continue to emphasize
critical thinking (Meirbekov et al., 2022), museums
as informal educational institutions are required
to adopt critical thinking into their educational and
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pedagogical approaches. With the increasing use of
digital means both onsite and online, museums play
a significant role in facilitating formal, non-formal,
and informal learning opportunities for learners
from kindergarten to lifelong learners’ adults (Falk
& Dierking, 2002; Hooper-Greenhill, 1994, 2007).
This highlights the relevance of museums in
developing critical thinking through the use of
digital technologies in their active learning
environments.

Recently, education in art museums has increasingly
become dedicated to fostering students’ critical
thinking by exposing them to art and facilitating
interaction in interactive learning settings. School
programs have evolved to prioritize critical thinking
skills over memorizing factual information or
historical knowledge of art history. Many art
museums now focus on fostering visual literacy,
encouraging discovery, and promoting the
development of critical thinking skills among
students during school visits (Al-Radaideh, 2012;
Burchenal & Grohe, 2007; Luke et al., 2007). This
informal learning environment deviates from
conventional school settings, where emphasis is
primarily placed on verbal language with minimal
art exposure. Through collaboration with schools,
art museums and educators actively work to
integrate critical thinking principles seamlessly into
art education curricula and instructional materials to
promote learning levels, aesthetic experiences, and
stimulate students to think critically (Al-Radaideh,
2012). A wide range of educational programs,
whether in museums or school settings, have been
designed to promote art education through authentic
learning experiences that engage the phases of
critical thinking development.

The study explores the recent educational practices
used by art museums, whether in museum venues or
school settings, that expand children’s perspective
of art and enhance their critical thinking skills. It
aims, through conducting an experimental study, to

demonstrate how  virtual technologies can
effectively engage children in observing,
processing, connecting  with  artwork, and

developing their critical thinking skills compared to
conventional teaching methods. We conducted an
experiment in close collaboration with the
American School of Creative Science in Sharjah
(UAE) to investigate the impact of the virtual
experience on students’ critical thinking development
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which is essential to both museum and school
contexts. We deliberately selected this school
because its curriculum does not follow traditional
teacher-centered methods, and the students are
familiar with digital tools to facilitate the
implementation of the experiment. The main goal is
to assess critical thinking skills by comparing the
effects of exposure and engagement with artworks
through virtual technologies versus traditional
methods throughout the four essential phases of
thinking: observation, interpretation, association,
and evaluation.

2. Literature Review

Museum education has evolved beyond traditional
knowledge  acquisition, now  emphasizing
experiential learning and critical thinking,
particularly in informal and non-formal educational
settings (Falk & Dierking, 2000, 2002, 2016; Hein,
2006; Hooper-Greenhill, 1994, 2007). Museums,
recognized as vital informal education spaces,
integrate learning with experiences, shaping visitor
engagement through physical, personal, and
sociocultural contexts (Falk & Dierking, 2002).

For children, museums have historically been
crucial learning environments, incorporating diverse
pedagogical approaches like constructivism and
inquiry-based learning to foster active participation
(Andre et al., 2017; Hein, 1995, 1998; Zakaria,
2024). Recent educational practices in museums
focus on promoting creativity and critical thinking
through visual literacy and interactive learning
experiences (Golding, 2009). Notably, Visual
Thinking Strategies (VTS) have become essential in
nurturing  critical  thinking by  encouraging
observation, interpretation, and group discussion
(Guggenheim, 2024; Poce, 2021; Yenawine, 1999).

The integration of digital technologies in museum
education has further advanced critical thinking
development, providing learners with innovative
ways to engage with art and enhance their cognitive
skills (Hawkey, 2004; Marty, 2008; The British
Museum, 2024). Virtual experiences, in particular,
have proven effective in deepening students'
engagement with artworks, offering opportunities
for reflection and analysis beyond traditional
methods (Cabezos-Bernal et al., 2021).

3. Methodology
This study investigates the impact of virtual museum
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experiences on the development of critical thinking
skills in children, focusing on how these digital
interactions compare to traditional museum visits.
The experiment was conducted in collaboration
with the American School of Creative Science in
Sharjah (UAE), involving 55 third-grade students,
aged 8 years old, who were randomly selected from
two mixed-gender classes.

3.1. Experimental Design

The experimental setup (Figure 1) was designed to
compare students’ responses to a conventional
museum experience and three distinct virtual
museum experiences using Van Gogh’s The
Harvest and The Starry Night (Figure 2). The
selected virtual experiences (for the painting: The
Starry Night), accessible through tablets, included:

* Group A: A 3D model by SketchFab that
allowed users to interact with the painting by
zooming and rotating it.

* Group B: A 360-degree video by VR Motion
Magic, offering an immersive exploration of
the scene depicted in The Starry Night.

* Group C: A Giga-pixel scan by Google Arts
&  Culture, which enabled detailed
examination of the artwork through zooming
and scrolling.

Conventional

Virtual

Experience 1

Experience 2 Experience 3

Think out Loud Think out Loud Think out Loud Think out Loud

Create and Think i Create and Think |

E Create and Think i i Create and Think |
out Loud ! out Loud l} !
\

out Loud [ out Loud
\

Figure 1: The experimental design process

The study focused on four critical thinking skills
identified as foundational to cognitive development:
observation, interpretation, association, and
evaluation. The students participated in two
sequential activities: “Think out Loud”, where they
verbalized their thoughts in response to guided
questions, and “Create and Think out Loud”, which
involved expressing their understanding through a
drawing activity followed by a reflective discussion.

The Harvest,
Conventional

Starry Night, 1839
Virtual

Figure 2: The selected artwork for the experiment

3.2. Evaluation Methods

A mixed-method approach was employed to assess
the development of critical thinking skills. For
Activity 1 (Think out Loud), student responses
were evaluated using Visual Thinking Strategies
(VTS) and a rubric designed to quantify their
answers based on the targeted critical thinking
skills. Activity 2 (Create and Think out Loud)
involved visual analysis of the students’ artworks,
assessing their use of artistic elements and processes
in relation to the critical thinking skills.
Additionally, a Likert-scale questionnaire was
administered to measure student engagement,
satisfaction, and ease of use. Observational data
from video recordings of the sessions provided
supplementary insights into student behavior and
interaction during the activities.

3.3. Experimentation

Before the main experiment, a pilot study with three
randomly selected students was conducted to refine
the experimental design and ensure its feasibility.
The pilot confirmed that the activities were
appropriate for the students’ age and that the
timeline was manageable.

The main experiment spanned two weeks. In Week
1, students experienced a conventional museum
setting where they interacted with a printed
reproduction of Van Gogh’s The Harvest (Figure 3
and Figure 4). In Week 2, students engaged with
different virtual experiences of The Starry Night
based on their assigned groups (Figure 5). Each
session was facilitated by an art teacher or a
facilitator, with the entire process recorded for
analysis. The activities conducted after each
experience were designed to measure the impact of
both traditional and virtual museum experiences on
the students’ critical thinking skills.


https://sketchfab.com/3d-models/the-starry-night-756b03a918544497b7a4ba644e37550b
https://www.youtube.com/watch?v=G7Dt9ziemYA
https://artsandculture.google.com/story/egVRmbCQ5tyrVA
https://artsandculture.google.com/story/egVRmbCQ5tyrVA

Figure 3: Week 1 Experimentation. Left: the setting of the experiment with the students gathering around the 3 tables, and one

of the facilitators giving the brief introduction. Right: the art teacher guiding her group through the experience.

Flgure 4 A collectzon of photos for the students during
Activity 2.

Figure 5: Week 2 Experimentation. Upper left: Students

listening to the instructions from the facilitator. Right: One
of the students going through the Virtual Museum

experience on her tablet

3.4. Data Analysis

We analyzed the students’ activities using a
predeveloped evaluation spreadsheet with preset
rubrics. The analysis involved averaging Likert
scale values to compare the impact of both
Conventional and Virtual Museum Experiences on

Additionally,
Virtual

students’ critical thinking skills.
differences among the three distinct
Museum Experiences were assessed.

4. Results and Findings
4.1. Activity 1: Think out Loud

This activity assessed how museum experiences
influenced students’ critical thinking. The first and
last questions (Observation and Evaluation) were
easily addressed by most students, while others
struggled with questions that required more oral
communication. Week 2 saw increased student
engagement, with more expressive and creative
answers.

The results demonstrated a significant improvement
in students’ critical thinking skills through the
virtual museum experiences compared to the
conventional one. Notably, the interpretation skill
showed the highest improvement, with an average
increase of over 50% across the three virtual
experiences.

The 3D model (Group A) had the greatest impact on
students’ interpretation and association skills, while
the VR wvideo (Group B) notably enhanced
observation and evaluation skills. The Giga-pixel
experience (Group C) offered a balanced
improvement across all skills. Figure 6 illustrates
the average percentage of change between the two
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weeks concerning the students’ critical thinking
skills across the three virtual museum experiences.
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Figure 6: Critical-thinking development of Activity 1

4.2. Activity 2: Create and Think out Loud

This activity explored the development of children’s
critical thinking and artistic expression. Students
displayed varying levels of engagement, with some
replicating the original artwork and others adding
their own imaginative elements. The 3D model
experience (Group A) was unique in significantly
impacting students’ use of visual art elements,
aligning with the broader improvements seen in
their critical thinking skills.

4.3. Questionnaire

A post-experiment questionnaire revealed that
students generally enjoyed the virtual museum
experience, with average ratings of 4.2 (out of 5) for
satisfaction and 4.3 (out of 5) for enjoyment, as
shown in Figure 7. Despite limited time to complete
the questionnaire, feedback from facilitators
suggested that students were highly engaged and
found the experience inspiring, as corroborated by
the art teacher’s observations.

44
4.3
43
4.2

42
2
@
o 4.1
% 4
S 4
g 3.9
< 3.9

3.7

Enjoyment ease of use inspiration satisfaction

Figure 7: Children’s self-assessment on enjoyment, ease of use,
inspiration and self-satisfaction.
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5. Discussion
5.1. Interpretation of Findings

This experiment highlights the potential of virtual
museum experiences to enhance students’ critical

thinking skills in art education. The significant
improvement in students’ interpretation skills,
particularly in the 3D model and VR video groups,
aligns with previous research emphasizing the role
of interactive technologies in fostering deeper
cognitive engagement (Bowen, Greene, & Kisida,
2014; Ennes, 2021). The 3D model’s impact on
narrative construction supports findings that spatial
and tactile interactions can facilitate cognitive
processing (Cabezos-Bernal, Rodriguez-Navarro, &
Gil-Piqueras, 2021).

5.2. Impact of Different Virtual Experiences

The variation in outcomes among different virtual
experiences underscores the significance of the
medium. For instance, the VR video’s effectiveness
in enhancing observation and evaluation skills
corroborates  the literature  suggesting that
immersive environments can improve attention to
detail and memory retention (Poce, 2021).
Meanwhile, the 3D model’s contribution to
constructing comprehensive narratives reflects its
capacity to integrate information and relate it to
prior knowledge, aligning with previous studies on
the benefits of interactive and immersive tools in
education (Meirbekov, Maslova, & Gallyamova,
2022).

5.3. Influence of Novelty

The novelty of the virtual museum setting,
particularly for students new to such experiences,
likely influenced the outcomes. This initial exposure
may have heightened the students’ engagement and
enthusiasm, supporting the notion that novel
learning environments can create memorable
educational experiences (Falk & Dierking, 2000;
Hawkey, 2004). This observation suggests that
virtual environments can effectively engage
learners, even in their first encounter with such
settings.

5.4. Role of Facilitators

Differences among facilitators, despite standardized
guidelines, highlight the impact of instructional
delivery on student outcomes. This finding aligns
with previous research emphasizing the crucial role
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of educators in facilitating effective learning
experiences (Jeffery, 2017; Hooper-Greenhill,
2007). The variability in facilitator approaches
could have influenced the students’ engagement and
responses, pointing to the need for consistent
instructional practices in educational interventions.

5.5. Contribution to Educational Practice

Overall, this study contributes to the growing body
of evidence supporting the use of virtual museum
experiences in enhancing critical thinking skills.
The positive outcomes observed suggest that such
immersive tools can be valuable additions to art
education curricula. Future research should explore
the long-term effects of repeated virtual experiences
and their integration into regular classroom
practices (Falk & Dierking, 2016; Golding, 2009).

5.6. Limitations

Several limitations affected this study. The forty-
five-minute class period constrained the depth of
data collection and discussion. Additionally, the
students’ unfamiliarity with the virtual museum
experience may have influenced their engagement
and responses.

The variability introduced by three different
facilitators, despite standardized guidelines, may
have slightly impacted the data. Furthermore, the
classroom setting encouraged peer discussions,
which could have influenced individual responses.
These factors collectively shaped the results and
should be considered when interpreting the
findings.

6. Conclusion

This study explored the impact of virtual museum
experiences on children’s critical thinking skills.
The findings indicate that virtual experiences,
particularly 3D models and VR videos, significantly
enhance critical thinking abilities compared to
conventional museum visits. The 3D model most
effectively improved interpretation and association
skills, while the VR video excelled in observation
and evaluation. The Gigapixel experience also
showed positive effects but to a lesser extent.

Despite limitations such as time constraints,
facilitator variability, and peer influence, the study
highlights the potential of virtual museum
experiences to enrich art education. Future research

should consider addressing these limitations to
further validate and expand on these findings.
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Abstract

This study analyses the effectiveness of interactive
technology on boosting historical and cultural
awareness amongst young visitors at the Oman
Across Ages Museum. The investigation used a
combination  of  methodologies, including
observational studies, practical trials, and surveys,
to thoroughly assess the effects on different
technologies. The people who took part were
composed of three different age groups: younger
children among the ages of seven and ten, middle
school students between the ages of eleven and
fourteen, and older teens between the ages of fifteen
and eighteen. Nearly 600 students got involved with
the survey. Throughout the practical experiment,
every group contained twenty to twenty-five
children. The investigation comprised a comparison
between interactive learning and traditional lecture-
based tours. Tools including behavioral observation
checklists and pre- and post-visit discussions were
used to collect data. Within a year, the interactions
among visitors and various technologies, such as
augmented reality, virtual reality, and interactive
touchscreens, were carefully tracked. The findings
suggest that interactive displays have an enormous
effect on engagement levels, educational outcomes,
and overall satisfaction, especially with younger
visitors. Findings of the present research prove the
usefulness of interactive technology in the context
of museum instruction. Additionally, it stresses the
necessity of user-centered design and the capability
of such technologies to positively impact the
educational experiences and outcomes of museum
visitors.

Keywords

Interactive Museum, Historical Awareness, Cultural
Awareness, Oman Across Ages Museum, Visitor
Engagement, Learning Outcomes,  Visitors
Satisfaction.

Introduction
The Oman Across Ages Museum (OAAM) is an

Qeceved tradit
wchion

outstanding cultural institute which is committed to
safeguarding and exhibiting Oman's wealthy
cultural and historical inheritance. Situated in
Manah, this modern museum blends innovative
interactive technology in order to deliver fully
immersive and educative experiences for visitors of
every age level. The incorporation of
technologically advanced and interactive parts in
museums has dramatically changed the way people
receive and experience cultural heritage in the past
few years. Traditional displays, that rely primarily
on inactive observation, are gradually being
modified or substituted with interactive exhibits that
actively engage visitors in the procedure of
learning. This change is particularly important for
the younger generation, who are digital natives who
possess a natural propensity towards interactive and
technologically sophisticated experiences.

The OAAM utilises an assortment of interactive
technologies such as virtual reality (VR),
augmented reality (AR), touch screens, and gesture

12
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detection systems to improve visitor interaction and
education. These technological advances boost the
visitor experience at museums through creating
more enjoyable and entertaining experiences.
Furthermore, they also Fortunately, increase
visitors' comprehension of and gratitude towards
Omani history and culture. Fortunately, these
technologies have been extensively employed, there
is a shortage of exhaustive studies investigating
their precise effect on historical and cultural
comprehension of youngsters. Acquiring an
understanding of the consequences of these
interactive features on student retention and
participation is crucial for boosting the efficiency of
exhibitions in museums and ensuring they satisfy its
educational objectives.

Purpose of the Research

The study aims to investigate the influence of
interactive technology at the Oman Across Ages
Museum on the  historical and historical
understanding, involvement, and enjoyment among
younger visitors. The goal of this research is to offer
tangible evidence regarding the positive effects of
interactive museums when compared with
conventional methods centered around lectures. The
investigation attempts to figure out which distinct
interactive elements fulfil the learning and
intellectual requirements of young visitors through
investigating different age categories. The findings
are going to offer practical guidance for museum
professionals and curator about the planning and
execution of interactive displays that boost learning
outcomes and satisfaction among visitors.

Literature Review

Interactive Strategies for Engaging Young
Audiences

Game-based and story-based experiences have
proven to be highly effective in attracting young
visitors in museum atmospheres. Cesario and Nisi
(2023) and Cesario, Petrelli, and Nisi (2020) have
demonstrated that these methods not just effectively
attract visitors but additionally actively involve
them in the process of learning, therefore expanding
the long-lasting effect and educational significance
of museum visits. Nofal et al. (2020) stand for the
implementation of physical gaming approaches,
which include interacting personally  with
exhibitions, to boost the educational value of these
types of activities. Furthermore, Yates et al. (2022)
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claim that interactive exhibits, sensory stimulation,
and role-playing options substantially improve the
participation of younger visitors. These elements are
adaptable in facilitating various ways of learning
and additionally assist with increasing the
likelihood of wvisits for all individuals. While
interactive communication through social media has
benefits, the outcome may vary. This underlines the
need to foster customised approaches to enhance
participation and learning results (Najda-Janoszka
& Sawczuk, 2021).

Tangible and Immersive Technologies in
Museum Education

The incorporation of physical and interactive
technology, such as virtual reality (VR), has
considerably enhanced the learning possibilities of
museums. Hulusic et al. (2023) discuss the power of
virtual reality (VR) to offer highly comprehensive
settings that enrich the exploration of cultural assets
through offering a broader experience. In a
comparable manner, Bunaes (2017) and Luo (2020)
address the important effect of virtual environments
and immersive methods of learning on expanding
the comprehension of kids as well as contact with
historical objects. Merging educational games with
augmented reality (AR) aids learning by blending
enjoyable and educational material (Bolognesi &
Aiello, 2020). Additionally, Jin et al. (2021) stress
the positive effects of mobile augmented reality
(MAR) in museums environments. MAR allows
individuals to participate in a personalized
exploration of exhibitions in museums by receiving
supplementary information on their private devices.

Active Learning and Experiential Education
Models

Active learning and experiential education
approaches have reshaped processes of learning
across numerous contexts. Sitthiworachart et al.
(2022) and Efthymiou et al. (2021) offer evidence
that the incorporation of technology in active
education promotes student engagement and
learning outcomes in online classrooms. Curtis,
Moon, and Penaluna (2020) and Matriano (2020)
illustrate how such methods enhance learning in the
fields of business ownership and tourist
management through giving students practical,
experiential opportunities. Raval and Gandhi (2020)
and Pamungkas, Widiastuti, and Suharno (2020)
address the use of project-oriented learning and the
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ERIC model as new methods of instruction that
promote  critical thinking while improving
engagement.

Evaluation and Impact of Interactive Museum
Experiences

Investigations on reviewing the evaluation of
interactive museum experiences imply major
impacts on visitor engagement and satisfaction.
Komarac and Ozreti¢ Dosen (2021) and Besoain,
Gonzalez-Ortega, and Gallardo (2022) research the
effects of these advancements on enhancing
immersion and generating beneficial shifts in tourist
perceptions of cultural treasures. Yates et al. (2022)
emphasise the significance of interactive displays to
encourage  children's  involvement,  whereas
Koutsabasis (2017) emphasises the need of
thorough preparation in their creation and
evaluation. The fundamental impact of digital
innovations, such as Augmented Reality (AR) and
Virtual Reality (VR), on enhancing the museum
experience can be seen in the research carried out
by Vosinakis et al. (2020), Hijazi and Ahmad
Baharin (2022), and Meinecke, Hall, and Jéanicke
(2022). These studies have shown major
improvement in visitor interactions and satisfaction
with the entire experience.

Study Design and Research Methods

Study Design

This study used a mixed-methods techniques, which
includes observational part, practical experiments,
and questionnaires to thoroughly evaluate the
effects of interactive technology on the historical
and cultural awareness of young visitors. This
comprehensive strategy provided an in-depth
assessment of participation, learning outcomes, and
satisfaction in general. The observational element
was mainly meant to identify and analyse several
interactive technologies applied at the museum,
such as augmented reality (AR), virtual reality
(VR), hand-gesture detection, and touchscreen. The
value of these technologies along with challenges
have been evaluated by recording and analysing
visitor interactions over a year, especially
throughout peak visitation hours.

Practical Experiment

The experimental investigation included of two
groups of elementary school kids, aged 7-10, with

each group consisted of 20-25 students. In all, 40-50
kids took part in the investigation. The participants
were put through to different instruction
approaches:

The Interactive Learning Group

Interacted with the museum's interactive technology
without much direct guidance, which enabled an
additional self-directed learning process. They
participated with touch screens, virtual reality
installations, and augmented reality exhibitions,
interactively exploring and learning by means of
their engagement. The observations show higher
levels of interest and fascination, constant
engagement with the exhibitions, and better
information retention.

Lecture-Based Learning Group

This group took part in conventional tours wherein
the guide delivered extensive clarification using
lectures and there was little participation with
interactive displays. The empirical proof indicated
that while a part of the students demonstrated
concentration, an important percentage gradually
lost curiosity, showing indications of uneasiness and
a reduced capacity to retain information.

Initial conversations before the visit examined
preexisting knowledge and their expectations,
measurements were taken regarding behaviours
during the visit, and subsequent conversations upon
completion of the wvisit examined levels of
involvement, learning outcomes, and overall
satisfaction.

Survey

Roughly 600 school students were surveyed, split
into three categories based on their age: younger
children (years 7-10), middle school children (ages
11-14), and older adolescents (ages 15-18). The
questionnaires comprised an array of multiple
choice questions, scale-based, and open-ended
inquiries designed specifically for gathering
complete participation on the interactive displays.
The goal was to acquire qualitative and quantitative
information about engagement, learning outcomes,
and satisfaction.

Observational part

The observational research comprised recording and
tracking the reactions and conversations between
young visitor to the museum for an average of one
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year, with a special focus on the most popular times
of visitation. An evaluation was done to investigate
the implications on  multiple interactive
technologies, like AR, VR, hand-gesture detection,
and interactive touch displays, on raising historical
and cultural understanding. The investigation also
attempted to identify any difficulties faced by
visitors whilst using these technologies.

Data Collection Instruments

1. Lists for behavioral observation: Utilized to
chronicle actions such as focus, exhilaration,
duration of interaction, and involvement amidst
museum sojourns.

2. Dialogues preceding and succeeding visits:
Executed to qualitatively gauge antecedent
knowledge, enthusiasm, educational results, and
holistic contentment. These dialogues were
steered by a collection of questions without
definitive answers to guarantee uniformity.

3. Questionnaires: Dispensed amongst the triad
of age categories to amass both numerical and
narrative  data  concerning  engagement,
educational results, and contentment. The
questionnaires incorporated queries tailored to
the cognitive and developmental echelon of
each age segments.

Research Questions and Hypotheses

In an attempt to successfully achieve the intended
objectives of this study, we established the
following research questions and hypotheses:

Research Question 1: What is the influence of
interactive exhibits at the Oman Across Ages
Museum on the  historical and cultural
comprehension of young visitors between 7-18?

- The hypothesis (H1) is that the utilisation of
interactive tools at the Oman Across Ages
Museum has a major effect on the historical
and cultural comprehension of visitors who
are between the ages of 7 and 18.

- The null hypothesis (HO) is that the
implementation of interactive technology at
the Oman Across Ages Museum fails to have
an important effect on the historical and
cultural comprehension of young visitors
between the ages of 7 and 18.

Research Question 2: What variations exist in
participation and learning outcomes within lecture-
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based and interactive learning methodologies
amongst young visitors at the Oman Across Ages
Museum?

- Hypothesis (H2): Young visitors who take
part in interactive methods of learning at the
Oman Across Ages Museum will demonstrate
higher levels of commitment while achieving
greater educational results in relation with
those who take part in lecture-based methods.

- The null hypothesis (HO): there are no
noteworthy differences in participation and
educational outcomes among young visitors
who go through interactive learning methods
and those who undertake lecture-based
methods at the Oman Across Ages Museum.

Research Question 3: What is the view of young
visitors regarding the value of interactive exhibits
when it comes to their general museum journey and
fulfilment?

- Hypothesis (H3): Young visitors consider the
interactive exhibits as substantially improving
their general museum journey and fulfilment
at the Oman Across Ages Museum.

- The null hypothesis (HO): young visitors at
the Oman Across Ages Museum are not
convinced that interactive exhibits as
significantly bettering their general museum
journey and satisfaction.

Ethical Considerations

The research conformed rigorously to ethical
directives to uphold the welfare and entitlements of
every participant. Consent that is informed was
procured from every individual involved,
necessitating parental consent for those underage.
Confidentiality = was  upheld through the
anonymization of data and the secure archiving of
all documents. Participation was entirely willing,
with individuals being informed of their ability to
withdraw from the study at any interval without
repercussions. To  safeguard minors, any
interactions were deemed suitable for the respective
age bracket and were under the supervision of
responsible adults throughout the museum
excursions. Transparency was sustained by
articulately communicating the study's intent, the
methodologies employed, and the intended
utilization of the resultant data.
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Results
Observational Study of Interactive Technologies

The observational part of this study undertaken at
the Oman Across Ages Museum found that the
implementation of interactive technology significantly

boosts  visitor  engagement, learning, and
satisfaction, especially among young visitors. The
museum offers a diverse range of entertaining and
interactive exhibits that positively create a deeper
engagement with the history and culture of Oman.
Augmented reality (AR) is used to bring ancient
Omani homes to life, offering visitors realistic
images of prehistoric architecture and daily life.
This technology fascinated people, expanding the
attractiveness and ease of access to historical
knowledge. Additionally, virtual reality (VR)
experiences offer a platform for visitors to look
deeper into the complexities and uniqueness of
Omani architecture, displaying the professionalism
and artistry of both traditional and modern
structures. The deep experiences proved to be
extremely effective in catching the focus and
interest of all visitors, supplying them an exciting
and everlasting comprehension of Omani cultural
heritage.

The provision of interactive displays, such as the
reconstruction of a human grave from Ras Al
Hamra, provides children with the chance to take
part in hands-on activities, taking on the role of
archaeologists. The exhibit included a 3D-printed
reproduction of a human grave, letting children to
visually explore different layers of the burial by
using equipment to reveal each layer. The engaged
participation of children in this hands-on activity
greatly enhanced their involvement as well as
information retention, helping them to get a more
thorough comprehension of ancient Omani burial
methods. The interactive features of this museum
improved the accessibility of the historical context,
leading to greater appreciation and respect for the
cultural significance of burial traditions.

The Maritime Heritage Pavilion pointed out the
beneficial impact of interactive showcases on
learning outcomes. The pavilion incorporated
numerous fun activities, including a replicated boat
trip using a compass and a hands-on activity letting
youngsters to effectively construct a ship by drilling
and hammering. The contribution and learning of
visitors were enhanced even more by the use of
digital data in these activities. The participatory

aided
comprehension and grasp of the complexity of

aspect of these exhibits visitors'
marine navigation and development, while
underlining Oman's vast seafaring history. Children,
more specifically, showed a high level of curiosity
and fascination, often playing with the displays and

seeking information about them.

However, whilst interactive technology has
typically been excellent at improving visitor
experiences, multiple challenges have been

identified. Some visitors noticed it was hard to take
advantage of the interactive tables that presented
traditional Omani water management techniques,
such as aflaj constructing and time calculating
methods, without getting any help. Visitors often
tapped into assistance from staff in order to discover
these exhibitions and fully understand what they
were for. This obstacle stresses the necessity of
including audience members in the design stage in
order to guarantee that interactive displays are both
straightforward to use as well as successful in
communicating educational content.

The Creative Expression pavilion of the Oman
Across Ages Museum represents the endless
possibilities of interactive technology to expand
cultural appreciation while encouraging learning.
The pavilion celebrates Omani brilliance by means
of a variety of interactive exhibits, letting visitors to
take part in and fully experience Omani cultural
heritage. An example of this is the Instrument
Interactive, that permits visitors to pick out an
instrument and then contribute to an orchestral piece
with hand-gesture identification technology. The
experience additionally educates them about the
cultural music of Oman. The Jewellery Design
Interactive exhibit encourages visitors to gain
understanding of Omani jewellery patterns and
designs by making their own jewellery products,
improving  recognition of the  complex
craftsmanship involved. The clay Interactive exhibit
offers visitors to assemble clay objects using hand-
gesture recognition, delivering insights into the
technique of traditional pottery-making. In addition,
the Henna Hand Pattern Maker opens visitors to
create designs with henna and then have them
reflected onto their hands. In a similar way the
Fashion makes Interactive lets individuals to make
clothing items, exhibiting Oman's rich textiles and
fashion tradition. The interactive experiences
available at the Creative Expression pavilion raise
the museum visit through making it more engaging
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and interesting. These experiences also substantially
increase cultural and historical comprehension
among visitors, especially the young. In summary,
the results of the observational study stress the
major impact of interactive technology in exhibition
contexts. These technologies not solely captivate
and maintain the interest of young visitors but
additionally  increase  their  retention and
comprehension of historical and cultural matter. The
Oman Across Ages Museum excellently meets to
the requirements and desires of cutting-edge
technology-oriented audiences through providing
stimulating and interactive experiences. The
investigation shows the power of including
interactive components into museum displays for
delivering dynamic functional environments for
learning that take into account different styles of
learning and augment the overall educational
benefit.

Survey Findings

The surveys answered among various age groups
visiting the Oman Across Ages Museum suggest
noteworthy trends in participation, education, and
fulfilment with exhibits that are interactive. What
follows is an extensive summary of the outcomes
gathered from various age classifications: younger
children (years 7-10), middle school students (ages
11-14), and finally high school students (ages 15-
18).

Younger Children (Ages 7-10)

The survey conclusions amongst younger children
revealed an overwhelming number of advantageous
reactions concerning the interactive exhibitions.
Between the 277 respondents, 272 participants
(98%) stated their satisfaction of the interactive
exhibitions. The substantial level of satisfaction
demonstrates the successful performance of these
exhibitions in attracting young visitors, emphasising
that interactive components are very visually
appealing and competent in keeping up the curiosity
of younger audiences. Furthermore, 257 kids (93%)
said that they gained novel information about
history or culture, confirming the educational merit
of the museum's offerings. This shows that the
interactive exhibitions are not simply entertaining
but also efficient at transferring historical and
cultural content to young visitors.

Based on our survey to determine the most
interesting aspects of the museum, the favorite
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elements varied, with notable mentions including
the library and the "Towards a Sustainable Economy"
film, highlighting the diverse interests among young
visitors. The touch screens and VR experiences
were strongly praised, with 230 kids reporting their

deep appreciation for these components. The
growing trend towards interactive technology
illustrates ~ its  importance = of = combining
contemporary  technological tools throughout

museum exhibitions for bettering the visitor
experience. Similarly, a substantial number of 256
participants (92%) exhibited a keen interest in going
back to the museum, revealing an interesting and
satisfied influence from their visit. The museum's
interactive exhibits have an outstanding likelihood
of encouraging returning visitors, confirming how
successful they are in generating an unforgettable
and engaging experience for younger visitors.

Middle School Children (Ages 11-14)

The opinions of middle school students similarly
exhibited an excellent degree of engagement and
provided advantageous educational results from the
interactive galleries. Out of the 170 individuals that
took part, 156 of them, or for 92% of the total,
stated that they took into account the interactive
displays to be either "very engaging" or "engaging."
The data reveals a particular tendency towards
interactive exhibits compared to more traditional
displays, emphasising that middle school students
are more involved and obtain knowledge easier via
interactive approaches. Out of the total respondents,
76 respondents chose VR as the most fascinating
technology, and then touchscreens were preferred
by 70 respondents, falling in a close second.
Immersive and hands-on technologies substantially
improved historical and cultural learning for 108
respondents (64%), implying that these technologies
are exceedingly effective in delivering better
learning outcomes for this age group.

The museum visit received an excellent score of
general satisfaction, determined by 139 respondents
(82%) who stated that they were between "very
satisfied" or "satisfied." The museum's capability to
fulfil the desires and expectations of middle school
visitors can be observed in the high level of
enjoyment shown by them. In addition, 101
participants (59%) confirmed plans to suggest the
museum to their friends, demonstrating the
museum's value in its representation of Omani
history and its fascinating use of technology. The



The Dynamic Role of Interactive Museums in Shaping Historical and Cultural Awareness Among

Youth: A Case Study of Oman Across Ages Museum

visitors' ambition for recommending the museum
underlines the beneficial impression of the
interactive exhibits on their perception and their
effectiveness as educative weapons.

Older Adolescents (Ages 15-18)

Furthermore, older adolescents regarded the
interactive exhibitions as highly beneficial. Out of
the 121 participants that took part, 106 of them,
which makes up for 88% of all participants,
regarded the exhibits as either "highly engaging and
informative" or "moderately engaging." As usual,
VR has been declared the most notable technology,
with sixty-four respondents stressing its value.
Touch screens were the second most desired
technology, chosen by 40 participants. Older
teenagers have a preference for virtual reality (VR)
and touch displays, revealing their propensity
towards immersive and interactive technologies that
allow for a greater awareness of historical and
cultural subjects of interest.

The interactive features greatly improved the
understanding of historical and cultural content for
74 respondents (61%), and somewhat enhanced it
for 34 respondents (28%). This evidence indicates
interactive exhibitions are beneficial for enhancing
the knowledge and comprehension of historical and
cultural aspects within older teenagers. The museum
visit scored a high level of general fulfilment, with
95 respondents (79%) reporting that they felt either
"very satisfied" or ‘“satisfied." Likewise, 78
individuals (65%) stated a high possibility of using
similar interactive technology for learning purposes
in other circumstances, suggesting that they were
"likely" or "very likely" to do so. This means that
interactive technologies have the capacity to be
productive educative tools irrespective of the
museum context.

A vast majority of respondents (78) had the opinion
that no adjustments were required when asked for
feedback. Yet, some people proposed adding to the
amount of information (11), strengthening user
engagement (5), and expanding the technological
elements (3). Other suggestions included
maximising area usage, including restaurants, along
with improving usability for those with specific
needs. These suggestions illustrate the particular
ways in which the museum could enhance its
operations in order to fully cater to the requirements
and expectations of its visitors.

The outcomes of these surveys indicate the positive
impact of interactive technology in engaging
visitors of varying ages and boosting their
experience of learning at the Oman Across Ages
Museum. The favourable reaction and heightened
feelings of satisfaction show that these modern
innovations are outstanding tools for historical and
cultural teaching. Children of every age category,
including younger children, middle school children,
and older teenagers, all exhibited noteworthy levels
of enthusiasm and educational achievements.
Between the different kinds of interactive
technologies, such as virtual reality (VR) and
touchscreens, these fully immersive technologies
had a very strong impact. The considerable passion
for coming back the museum and using comparable
technologies in other learning environments further
strengthens the ongoing utilisation and expansion of
interactive galleries to captivate varied audiences
and deepen their educational interactions. The
research results reveal that such an interactive
technology in  educational  settings could
dramatically enhance student performance and
visitor fulfilment.

Practical Experiment

Through the process of the qualitative analysis of
observational data and post-visit conversations, it
has been demonstrated that the participants in the
interactive learning group confirmed extensively
greater degrees of engagement and participation,
better educational results, as well as greater general
fulfilment in both age groups. The findings
correspond with prior research, stressing the
positive impact of interactive technologies in
learning settings.

Engagement Levels

The students in the interactive learning group
constantly demonstrated an elevated level of
engagement and curiosity throughout their tour
through the museum. Those who participated in the
lecture-based group enjoyed fewer frequent and
shorter interactions with the displays in comparison
to the other group. Their continuing dedication was
obvious through their passionate participation and
forceful pursuit of comprehension. For example, we
observed that students passionately used
touchscreens and VR installations, often going back
to favourite exhibits on numerous occasions. Their
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curiosity was obvious in the sheer number of
inquiries they put forward, attempting to learn about
the historical and cultural significance of the objects
they discovered. This type of behaviour indicates
that interactive technologies appropriately draw in
and retain the curiosity of young visitors,
encouraging further research into along with
engagement with the content.

Learning Outcomes

The interactive learning group enjoyed more
successful learning results in respect to the lecture-
based group. These students possess more ability to
recall detailed information on the exhibits and were
better at describing the historical and cultural
content of the artefacts, and the objects they saw.
Post-visit conversations showed that students in the
interactive group had the capability to remember
specific facts about the exhibits and describe their
appreciation of what they had learnt. For instance,
some kids demonstrated the skill to give exact
details of the distinctive features of the Majlis al
Jinn cave and the processes involved with ancient
Omani manufacturing of pottery. On the contrary,
the group that got lectures had lower rates of
remembering, as students often recalled fewer
information along with more shallow explanations
of the displays. The difference underlines the
beneficial effects of interactive learning in
encouraging a deeper understanding and enduring
recall of educational content.

Overall Satisfaction

Students in the interactive learning group exhibited
considerably higher degrees of satisfaction in
general. The kids reported higher excitement and a
more profound willingness to come back to the
museum. The visitors valued having the opportunity
to explore on their own while interacting with the
exhibitions, which increased their viewing
experience and produced an enduring impression.
The students' feedback highlighted that the
interactive displays' hands-on and interactive nature
possessed an important part for improving their
whole pleasant experience. On the other hand, the
group that got lectures, even though they obtained
knowledge from the indoctrination methodology in
the guided tour, failed to demonstrate the same
levels of excitement or satisfaction. The lecture-
based approach's inactivity led to reduced levels of
engagement and satisfaction.
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The outcomes have been verified by the most recent

body of studies on interactive learning throughout
museum contexts. Evidence constantly proves that
interactive methods, such as game-based and story-
based experiences, comfortably attract young
audiences while strengthening their educational
experiences (Cesario & Nisi, 2023; Nofal et al.,
2020). Interactive exhibitions that combine visual
gaming and sensory experiences complement
various methods of learning and increase the
usability and lasting impact of educational
information (Yates et al., 2022). Bolognesi (2020)
and Nor (2021) carried out a study that stresses the
ability of digital technologies, such as serious games
and augmented reality (AR), to enhance the the user
experience and satisfaction while facilitating
learning.  Furthermore, Herczeg (2022) and
Filipchuk (2021) underline the important role of
creating diverse and friendly environments for
learning, while Emerson (2020) and Candello
(2021) show the use of learning analytics and
conversational robots in modelling participation and
strengthening learning processes and experiences.

This experiment clarifies the usefulness of
technology that is interactive in boosting historical
and cultural understanding among young visitors.
These forms of technology offer a more dynamic
and successful learning environment when
compared to conventional lecture-based approaches
through fostering participation and engagement. The
findings stress the significance need for museums to
incorporate interactive elements in order to adjust to
the desires of modern, technologically driven
audiences as well as enhance their educational
outcomes.

Discussion

Interpretation of Results

The statistical investigations have proven that
interactive  displays, which enable spectator
participation and involvement, are preferable in
promoting a more comprehensive retention and
understanding of museum matter when compared
with conventional lecture-based methods. This
confirms the hypothesis that interactive technology,
by allowing museums to give visitors fully
immersive and captivating experiences, boost the
educational aspect of museum visits. As a result, the
null hypotheses for all three research questions,
which laid out that interactive technologies are not
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having an important effect on historical and cultural
awareness, engagement, learning outcomes, or
overall satisfaction, were rejected according to the
evidence gathered during the practical experiment,
surveys and observational study.

Implications for Practice

The practical consequences of such findings are
considerable for museum educators and curators.
For the purpose of  maximizing educational
accomplishments, museums should give attention to
the design and deployment of interactive
exhibitions. Museums might improve their visitor
experiences through the application of technologies
such as virtual reality (VR), augmented reality
(AR), and hand-gesture detection. These
technologies are capable of creating more appealing
and lasting memories that especially cater to the
tastes and educational styles of today's, technology-
savvy visitors. The effectiveness of interactive
exhibits to foster fundamental comprehension and
persistent retention of historical and cultural
knowledge indicates that museums have begun
incorporating these technologies into their educative
endeavours. Moreover, it is necessary to incorporate
particular users in the design process, as
demonstrated by the difficulties experienced with
the interactive tables, in order to make sure both the
effectiveness and user-friendliness of these
technologies.

Limitations

Though the present study offers fascinating insights
into the effect of technology that is interactive on
historical and cultural awareness, a number of
limitations must be acknowledged. The present
sample size, even though acceptable for preliminary
results, should be increased in future research to
include a larger demographic of people.
Additionally, the investigation was mainly focused
on data that was qualitative, which, while it is
extensive and descriptive in nature, might benefit
from  the  incorporation of  quantitative
measurements in order to improve overall analysis.
The following investigations should further examine
the longstanding impact of interactive learning on
historical and cultural perception. Also, studies
might look at the impacts of these technologies on
different demographics beyond the borders of the
examined age range. Although the method of
observation and experimental approaches used

were resilient, future research could strengthen the
credibility of findings by using enhanced controls
and randomness.

Conclusion

The outcomes of this study obviously show that
interactive technologies offer a significant effect on
fostering historical and cultural comprehending
among young visitors at the Oman Across Ages
Museum. The investigation confirmed greater
efficiency of interactive learning techniques in
comparison with  conventional lecture-based
methods, using a combination of observational
studies, practical trials, and detailed surveys. Study
has demonstrated that the incorporation of
interactive exhibitions, such as augmented reality
(AR), virtual reality (VR), and hand-gesture
detection technology, significantly boosts visitor
participation, improve learning outcomes, and
grows satisfaction with the experience.

The experiments performed with school groups
aged 7-10 and 11-14 constantly showed that
students who had been exposed to interactive
technology consistently demonstrated greater
degrees of excitement, curiosity, and information
retention in comparison to their counterparts who
experienced conventional tour. This was confirmed
by data gathered from almost 600 participants
across  various age demographics, which
strengthened the tendency favouring interactive and
immersive interaction in museum contexts.

The observational research underlined the need for
carefully created interactive exhibits which have
both  attractive  features and  user-friendly
characteristics. ~ Although  interactive  tables
displaying traditional Omani water management
techniques had some usability challenges, most of
the interactive technologies successfully engaged
and guided visitors. This suggests the significance
of incorporating the target audience in the design
phase in order to improve the performance and
usability of interactive exhibits.

In brief, this research recommends the introduction
of experiential elements into museum instruction in
order to meet the preferences and learning styles of
today's, technologically driven audiences. With this
method, museums have the ability to cultivate
enhanced, interactive, and instructive interactions
that foster a deeper  appreciation of cultural
heritage. Following that, studies ought to investigate



ICEIM rOF

Colall § iy alazll Joall a5l

the long-lasting impact of interactive learning on
historical and cultural consciousness and while also
exploring widening the demographic outreach to
include a broader variety of visitors.

References

Cesario, V., & Nisi, V. (2023, April 20). Lessons
Learned on Engaging Teenage Visitors in
Museums with Story-Based and Game-Based
Strategies. Journal on Computing and Cultural
Heritage, 16(2), 1-20.
https://doi.org/10.1145/3575 867

Cesario, V., Petrelli, D., & Nisi, V. (2020, April).
Teenage visitor experience: Classification of
behavioral dynamics in museums. In
Proceedings of the 2020 CHI Conference on
Human Factors in Computing Systems (pp. 1-
13). https://doi.org/10.1145/3313831.3376334

Nofal, E., Panagiotidou, G., Reffat, R. M., Hameeuw,
H., Boschloos, V., & Vande Moere, A. (2020,
February 5). Situated Tangible Gamification
of Heritage for Supporting Collaborative
Learning of Young Museum Visitors. Journal
on Computing and Cultural Heritage, 13(1),
1-24. https://doi.org/10.1145/3350427

Yates, E., Szenasi, J., Smedley, A., Glynn, K., &
Hemmings, M. (2022, February). Children as
experiencers: Increasing engagement,
participation and inclusion for young children
in the museum. Childhood, 29(1), 58-74.
https://doi.org/10.1177/09075682211064429

Stuedahl, D., & Smerdal, O. (2011, September 1).
Young Visitors’ “Messing Around” in
Museums: Exploring social media to engage
teens in participation. Barn — Forskning Om
Barn Og Barndom 1 Norden, 29(3).
https://doi.org/10.5324/barn.v29i3-4.4206

Cordova-Rangel, J., & Caro, K. (2021, December).
Designing a serious game to promote visitors’
engagement in a science museum exhibition.
In  Proceedings of the 8th Mexican
Conference on Human-Computer Interaction
(pp. 1-5).
https://doi.org/10.1145/3492724.3492732

Najda-Janoszka, M., & Sawczuk, M. (2021).
Interactive communication using social
media—the case of museums in Southern
Poland.  Museum  Management  and
Curatorship, 36(6), 590-609.
https://doi.org/10.1080/09647775.2021.19141
35

The Dynamic Role of Interactive Museums in Shaping Historical and Cultural Awareness Among
Youth: A Case Study of Oman Across Ages Museum

Hulusic, V., Gusia, L., Luci, N., & Smith, M. (2023,
June 24). Tangible User Interfaces for
Enhancing User Experience of Virtual Reality
Cultural Heritage Applications for Utilization
in Educational Environment. Journal on
Computing and Cultural Heritage, 16(2), 1-
24. https://doi.org/10.1145/3593429

Clini, P., Ruggeri, L., Angeloni, R., & Sasso, M.
(2018, May 30). INTERACTIVE
IMMERSIVE VIRTUALMUSEUM:
DIGITAL DOCUMENTATION FOR
VIRTUAL INTERACTION. The
International Archives of the
Photogrammetry, Remote Sensing and Spatial
Information Sciences, XLII-2, 251-257.
https://doi.org/10.5194/isprs-archives-xlii-2-
251-2018

Luo, H. (2020, March 30). The Application of
Immersive Experience in Museum Teaching.
Review of Educational Theory, 3(1), 2I.
https://doi.org/10.30564/ret.v3il.1722

Bolognesi, C., & Aiello, D. (2020, August 24).
LEARNING THROUGH SERIOUS
GAMES: A DIGITAL DESIGN MUSEUM
FOR EDUCATION. The International
Archives of the Photogrammetry, Remote
Sensing and Spatial Information Sciences,
XLIII-B5-2020, 83-90.
https://doi.org/10.5194/isprs-archives-xliii-b5-
2020-83-2020

Jin, Q., Juan, C., Yixin, Z., & Dian W, T. (2021).
Design of Museum Educational Content based
on Mobile Augmented Reality. Computer
Systems Science and Engineering, 36(1),
157-173.
https://doi.org/10.32604/csse.2021.014258

Hayashi, E. C., & Baranauskas, M. C. C. (2017,
October).  Accessibility and affect in
technologies for museums: a path towards
socio-enactive systems. In Proceedings of the
XVI Brazilian Symposium on Human Factors
in  Computing  Systems (pp. 1-10).
https://doi.org/10.1145/3160504.3160543

Simone, C., Cerquetti, M., & La Sala, A. (2021, April
15). Museums in the Infosphere: reshaping
value creation. Museum Management and

Curatorship, 36(4), 322-341.
https://doi.org/10.1080/09647775.2021.19141
40



The Dynamic Role of Interactive Museums in Shaping Historical and Cultural Awareness Among

Youth: A Case Study of Oman Across Ages Museum

Bogdanova, G., Sabev, N., Tomov, Z., & Ekmekci,
M. (2021, October). Physical and digital
accessibility in museums in the new reality.
In 2021 5th International Symposium on
Multidisciplinary Studies and Innovative
Technologies (ISMSIT) (pp. 404-408).
IEEE. https://doi.org/10.1109/ISMSIT
52890.2021.9604526

Lisney, E., Bowen, J. P., Hearn, K., & Zedda, M.
(2013, July). Museums and Technology:
Being Inclusive Helps Accessibility for All.
Curator: The Museum Journal, 56(3), 353—
361. https://doi.org/ 10.1111/cura.12034

Jones, K. (2022, May 9). Metadata, Digital Museum
Spaces and Accessibility for Persons with
Impairments. Pathfinder: A  Canadian
Journal for Information Science Students
and Early Career Professionals, 3(1), 111—
115. https://doi.org/10. 29173 /pathfinder58

Giannini, T., & Bowen, J. P. (2022, January 12).
Museums and Digital Culture: From Reality
to Digitality in the Age of COVID-19.
Heritage, 5(1), 192-214.
https://doi.org/10.3390/heritage5010011

Vaz, R. L. F., Fernandes, P. O., & Veiga, A. C. R.
(2018).  Interactive  technologies in
museums: How digital installations and
media are enhancing the visitors'
experience. In Handbook of research on
technological developments for cultural
heritage and eTourism applications (pp. 30-

53). IGI Global.
https://doi.org/10.4018/978-1-5225-2927-
9.CH002

Sitthiworachart, J., Joy, M., King, E., Sinclair, J., &
Foss, J. (2022, September 19). Technology-
Supported Active Learning in a Flexible
Teaching Space. Education Sciences, 12(9),
634. https://doi.org/10.3390/educscil2090
634

Efthymiou, L., Ktoridou, D., & Epaminonda, E.
(2021, April). A model for experiential
learning by replicating a workplace
environment in virtual classes. In 2021
IEEE Global Engineering Education
Conference (EDUCON) (pp. 1749-1753).
IEEE. https://doi.org/10.1109/EDUC
ON46332.2021.9453966

Ray, C. A. (2020). Assumptions and experiences:
How museums communicate interactivity
and how visitors engage with instruction in
the museum context.

Curtis, V., Moon, R., & Penaluna, A. (2020,
November 25). Active entrepreneurship
education and the impact on approaches to
learning: Mixed methods evidence from a
six-year study into one entrepreneurship
educator’s classroom. Industry and Higher
Education, 35(4), 443-453.

https://doi.org/10.1177/0950422220975319

Matriano, E. A. (2020). Ensuring Student-Centered,

Constructivist and Project-Based
Experiential Learning  Applying the
Exploration, Research, Interaction and
Creation  (ERIC)  Learning  Model.

International Online Journal of Education
and Teaching, 7(1), 214-227.

Raval, M. S., & Gandhi, R. (2020, April).
Experiments in active learning through
project across courses. In 2020 IEEE Global
Engineering Education Conference
(EDUCON)  (pp.  530-539). IEEE.
https://doi.org/10.1109/EDUCON45650.

2020.9125160

Pamungkas, S. F., Widiastuti, 1., & Suharno, S.
(2020, April). 21st Century Learning:
Experiential Learning to Enhance Critical

Thinking in  Vocational  Education.
Universal Journal of Educational Research,
8(4), 1345-1355.

https://doi.org/10.13189/ujer.2020.080427

Chiang, C., Wells, P. K., & Xu, G. (2021, March).
How does experiential learning encourage
active learning in auditing education?
Journal of Accounting Education, 54,
100713.
https://doi.org/10.1016/j.jaccedu.2020.1007
13

Vescan, A., & Serban, C. (2020, November).
Facilitating model checking learning
through experiential learning. In
Proceedings of the 2nd ACM SIGSOFT
International Workshop on  Education
through Advanced Software Engineering
and Artificial Intelligence (pp. 13-19).
https://doi.org/10.1145/3412453.3423196



ICEIM rOF

Colall § iy alazll Joall a5l

Komarac, T., & Ozreti¢ Dosen, U. (2021, July 15).
Discovering the determinants of museum
visitors” immersion into experience: the
impact of interactivity, expectations, and
skepticism. Current Issues in Tourism,

25(22), 3675-3693.
https://doi.org/10.1080/13683500.2021.195
2941

Besoain, F., Gonzalez-Ortega, J., & Gallardo, I
(2022, January 27). An Evaluation of the
Effects of a Virtual Museum on Users’
Attitudes towards Cultural Heritage.
Applied Sciences, 12(3), 1341.
https://doi.org/10.3390/app12031341

Yates, E., Szenasi, J., Smedley, A., Glynn, K., &
Hemmings, M. (2022, February). Children
as experiencers: Increasing engagement,
participation and inclusion for young
children in the museum. Childhood, 29(1),
58-74.
https://doi.org/10.1177/0907568221106442
9

Koutsabasis, P. (2017). Empirical evaluations of
interactive systems in cultural heritage: A
review. International Journal of
Computational Methods in Heritage Science
(IJCMHS), 1(1), 100-122.
https://doi.org/10.4018/978-1-7998-2460-
2.ch067

Vosinakis, S., Nikolakopoulou, V., Stavrakis, M.,
Fragkedis, L., Chatzigrigoriou, P., &
Koutsabasis, P. (2020, December 6). Co-
Design of a Playful Mixed Reality
Installation: An Interactive Crane in the
Museum of Marble Crafts. Heritage, 3(4),
1496-1519.
https://doi.org/10.3390/heritage3040083

Meinecke, C., Hall, C., & Jinicke, S. (2022,
December 6). Towards Enhancing Virtual
Museums by Contextualizing Art through
Interactive  Visualizations. Journal on
Computing and Cultural Heritage, 15(4), 1-
26. https://doi.org/10.1145/3527619

Nor, R. M., & Razak, M. H. A. (2021). Interactive
Design in Enhancing User Experience in
Museum. Journal of Computing Research
and Innovation, 6(3), 86-91.
https://doi.org/10.24191/jcri’nn.v613.249

The Dynamic Role of Interactive Museums in Shaping Historical and Cultural Awareness Among
Youth: A Case Study of Oman Across Ages Museum

Ahdab Najib Hijazi, & Ahmad Hanif Ahmad
Baharin. (2022). The Effectiveness of
Digital Technologies Used for the Visitor’s
Experience in Digital Museums. A
Systematic Literature Review from the Last
Two Decades. International Journal of
Interactive Mobile Technologies (1JIM),
16(16), 142-159.
https://doi.org/10.3991/ijim.v16i16.31811

Vosinakis, S., Nikolakopoulou, V., Stavrakis, M.,
Fragkedis, L., Chatzigrigoriou, P., &
Koutsabasis, P. (2020, December 6). Co-
Design of a Playful Mixed Reality
Installation: An Interactive Crane in the
Museum of Marble Crafts. Heritage, 3(4),
1496-1519. https://doi.org/10.3390/heritage
3040083

Bolognesi, C., & Aiello, D. (2020). Learning
through serious games: a digital design
museum for education. The International
Archives of the Photogrammetry, Remote
Sensing and Spatial Information Sciences,
43, 83-90. https://doi.org/10.5194/isprs-
archives-xliii-b5-2020-83-2020

Herczeg, M. (2022). Ambient Learning Spaces:
Chances and Challenges of Interactive
Knowledge Media Platforms for Schools
and Museums. In ICERI2022 Proceedings
(pp- 2378-2388). IATED.
https://doi.org/10.21125/iceri.2022.0601

Filipchuk, N., & Udych, Z. (2021). Social Aspect of
Museum Educational Interaction. Aesthet.
Ethics Pedagog. Action, 23, 27-42.
https://doi.org/10.33989/2226-
4051.2021.23.238221

Emerson, A., Henderson, N., Rowe, J., Min, W.,
Lee, S., Minogue, J., & Lester, J. (2020).
Investigating ~ visitor ~ engagement  in
interactive science museum exhibits with
multimodal Bayesian hierarchical models.
In Artificial Intelligence in Education: 21st

International Conference, AIED 2020,
Ifrane, Morocco, July 6-10, 2020,
Proceedings, Part I 21 (pp. 165-176).
Springer International Publishing.
https://doi.org/10.1007/978-3-030-52237-
7 14



24

The Dynamic Role of Interactive Museums in Shaping Historical and Cultural Awareness Among
Youth: A Case Study of Oman Across Ages Museum

Candello, H., Pichiliani, M. C., & Pinhanez, C. S.
(2021, November). Teaching
Conversational Robots in a Museum
Exhibition with Interactive Surfaces. In
Companion Proceedings of the 2021
Conference on Interactive Surfaces and
Spaces (pp- 41-45).
https://doi.org/10.1145/3447932.3490680

Varitimiadis, S., Kotis, K., Skamagis, A.,
Tzortzakakis, A., Tsekouras, G., &
Spiliotopoulos, D.  (2020). Towards
implementing an Al chatbot platform for
museums. In International conference on
cultural informatics, communication &
media  studies (Vol. 1, No. 1)
https://doi.org/10.12681/cicms.2732

Lanir, J., Yosfan, M., Wecker, A., & Eilam, B.
(2020, October). Student informal learning
at museum field trips using tablet

computers. In 22nd International
Conference on Human-Computer
Interaction with Mobile Devices and
Services (pp. 1-4).

https://doi.org/10.1145/3406324.3410542



25 | " EJJM D u:ﬂ The Dynamic Role of Interactive Museums in Shaping Historical and Cultural Awareness Among
PR ————— W .

..................................

[P S—

Museums C Youth: A Case Study of Oman Across Ages Museum

Appendices
Survey for Younger Children (Ages 7-10)

lda M e Do 1okl ae oled camil oSGl e 0S,SE5 o 295
pSSLla | .camill § oSy Ao ol Cilis g yall Joo oSGl , 48 pa0 LAY
wBas Al ¥ e Bl elo Il . avaseld & poeidl Cunses § LiveLudas

i 05,0 e adelagll ol | alodeiwl caiaiw! 1
+ -
.
i v °
b )( °
Sl 34l éla..dd.éa.éh et | (P 2
HLHY o R s 3l ) 92 .
R R L R L L L R R R R )
R R R
SAALAL of zaylidl oy 1D Eid ceolas 3
a9 3‘@ O Tl JA .
- - -
.
p.a.a\/ °
Yx °
- - %
> csladille dde ozt S LELES aldeiw! & [ 4
ggg,:):- - 19 = plaseiw) e .
+ & -
Seaz=il!
. T
LUSCU»“\;/ L
A -

LI

— ! > ' W/ { J
g3l o's e
S gean o

Tl pemas oI @

Syl Bpe camill Ly d s Ja .5
wv .
Yx °




The Dynamic Role of Interactive Museums in Shaping Historical and Cultural Awareness Among

26
Youth: A Case Study of Oman Across Ages Museum

Appendices
Survey for Middle School Children (Ages 11-14)

adyme LLAW 10 IS (re g 1ok ae olek casal oS53 e 05,545 o 393
onswzes § Loeludes 0S5bla | camill § oSiyamis adelasll cilis gpall Joo oSl
By A ALl e Lo sl Il asazell & yoeall

Sl g pallls 4yl B ade Adelan)l Gl g pall g sua éi dA
Sagadazll

-

Y e Byte n .1
Spie Cowdd .2

wle 3

dpia 4

Ii>3pte .5
Splazadll 5, ASYI Leaos Aulelas auas g .2
(VR) o | A3Y1 a3l o3l .1
(AR)33all a3l o8l .2
adelad olalall .3
(cevmseremeessssmmnsesssssssssmsesssessamsssessssasmasesees ) i adelas olali .4

......................................................................................................
00 0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000
Sd=ezll 3,03 Latl &Il a5 auS 4
-] L"'P Fu‘Lo o
b L ] ) (& —
3 ‘ " 1
S (€ db) .
-
=

gohat 2
Jutae JSoy o), .3
ool 4

la> o1, .5

T 13U o 13Uy TelilB el Camill 1ia 5)L3s oosi Ja .5

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo




27 | " E@Lx D u:n The Dynamic Role of Interactive Museums in Shaping Historical and Cultural Awareness Among
PR ———— s

""""""""""""""""""""""""""""" peyp—— Youth: A Case Study of Oman Across Ages Museum

Appendices
Survey for Older Adolescents (Ages 15-18)

Sl ) A yne BLLWNI 1 S (o g 1olepllne plek il 0S5,L5 e 05,545 of 398
ezl Ayl e § i lialuo @S3bla) cimill § oSty 2elelisl] il gyall Jo>
Bsas 20 ALY e ALY el I

Splatlly Jelaall dus oo Aslanll ol bkl Adelanll il gyall plis i€ .1

S LAty ey lall (gsimall tlagh o ASYI N LS S Alelisauas gl 2

(VR) g1 78¥1 231 o3 .1

(AR)j3all il gtl .2

adeladi olalay 3

(coreerensenensersasnessmensesesssssssssnsesesessnssesssnen )l adelisolall 4

ALt g duden, ) Cilaglaall ol yguas e Alelatll cilsgyall ol S e 3
il §
Sdmall 5)L5 § elisyas o6 sy ga e 4
DYl e ol 42 1
e 2
Juidae Sy ol 3
b 4
s gal, 5
S@iaﬁ@é#&ﬂ%hb@l&tﬂa@iﬁ&l@l%lguh 5
DAY e Jaiza pi
Joize pe .2
Juine & Jaims 3
Jaixs 4
lA> Jeixa .5
Saulelaz)l Sl g pall e Sliwss sl 785 Ja .6




The Use of Art and Humanities in Teaching Oral Cancer
Screening —a Proposed Intervention

Razan Mohammad Baabdullah

Assistant professor, Department of Oral and Maxillofacial Surgery at the
Faculty of Dentistry, King Abdulaziz University Jeddah, Saudi Arabia
Assistant professor, Department of Oral Health Policy and Epidemiology

Harvard School of Dental Medicine, Boston, MA, USA

Abstract

Oral cancer, often diagnosed in advanced stages
with a grim prognosis, remains a significant public
health concern. Despite the ease of oral cancer
screening, its implementation among healthcare
providers, including dentists, remains suboptimal.
This paper proposes a novel intervention utilizing a
virtual museum to enhance oral cancer screening
awareness and skills. By integrating art, illness
narratives, and virtual thinking strategies, this
platform aims to foster empathy, observation, and
communication  skills. The virtual museum
experience, accessible via a web-based application,
offers an immersive learning environment, exposing
learners to artwork illustrating the signs and
symptoms of oral cancer. Through interactive
elements and personalized learning pathways, the
platform facilitates a deeper understanding of oral
cancer, risk factors, and the importance of early
detection. The intervention's strengths lie in its
innovative approach, scalability, and potential to
drive positive behavioral change among healthcare
providers.

Keywords

Art, Educational Technology, Humanities, Medical
Education, Museum, Oral Cancer Screening, Virtual
Museum.

Introduction

Oral cavity and lip cancer, collectively referred to
here as "oral cancer," have higher 5-year survival
rate in their early stages compared to late stages.
Unfortunately, only 26.4% of oral cancer cases in
the United States are diagnosed at an early stage
(National Cancer Institute, 2022). This is a
significant problem, as the 5-year survival rate
drops substantially from 87.5% for localized disease
(early stages), to 69.5% for regional and 37.8% for
distant metastasis (advanced stages) (National
Cancer Institute, 2022). This leaves the other 72.2%
of patients presenting at later stages (National
Cancer Institute, 2022) to face their fate and the

Tien Ha-Ngoc Jiang
Assistant professor, Department of Oral Health Policy
and Epidemiology

sequela of their condition, which is preventable by

an innocuous and non-invasive screening.
According to the American Cancer Society, 54,540
new oral cancer cases are estimated in the U.S. in
2023, with a mortality of 11,580 (American Cancer
Society, 2023). The lifetime risk for developing oral
cancer for men is 1 in 60 compared to 1 in 141 for
women (National Cancer Institute, 2022; American
Cancer Society, 2023). The cause of this problem is
multifaceted, and one prominent factor is related to
healthcare providers' knowledge, attitude, and
practice (KAP) concerning oral cancer screening
(Applebaum et al., 2009; Coppola et al., 2021;
Gigliotti et al., 2019), and readily identifiable
inherent biases (Gupta et al., 2019).

While the medical field strives to improve early
detection rates for oral cancer, the arts offer a
unique lens through which to explore the
complexities of human health and behavior. The
artifacts within the art museum offer patrons the
unique opportunity to introspect, cultivate personal

Harvard School of Dental Medicine, Boston, MA, USA
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experiences, and engage in self-reflection. By
examining these objects, individuals can gain
valuable insights into their own identities, societal
contexts, and inherent biases. Moreover, the
museum setting fosters a conducive environment for
the cultivation of empathy, a quality often
overlooked in traditional educational settings
(Camic & Chatterjee, 2013; Srivastava et al., 2022;
Cohen et al., 2023).

This research proposes an innovative approach to
enhancing healthcare provider competencies
through the integration of visual arts and museum
education. Particularly, we aim to explore the
potential of these modalities to improve empathy,
diagnostic skills, communication, and subsequent
behavioral changes related to oral cancer screening.
This study will investigate the feasibility of
museums as platforms for addressing cultural
competence and social determinants of health. To
evaluate the effectiveness of this proposed
intervention, we will adapt the Prism model (Moniz
et al, 202la) to assess the impact of museum
education within a healthcare context.

The proposed intervention holds the potential to
enhance medical and dental education by
demonstrating the value of art and humanities in
developing essential clinical skills. By adapting the
Prism model (Moniz et al., 2021a) for museum-
based learning, we aim to establish a robust
framework for evaluating the efficacy of this novel
approach. Additionally, this research seeks to
expand the role of museums as community
resources by exploring their potential to address
broader health disparities. Successful
implementation of this intervention could lead to the
development of scalable and adaptable training
programs for healthcare providers across various
specialties.

Previous Interventions, Their Strengths, and
Limitations

Many interventions were implemented to counter
the elevated mortality rate attributed to oral cancer.
These interventions, which varied in their execution
of measures aimed at promoting oral cancer
screening. We shall expound upon the endeavors
undertaken by the Massachusetts Department of
Public Health, the American Dental Association, and
the Maryland intervention. Lastly, we shall explore
an alternative methodology employed by certain

The Use of Art and Humanities in Teaching Oral Cancer Screening — a Proposed Intervention

initiatives, namely the application of art and
humanities in medical education.

The Department of Public Health's
Oropharyngeal Cancer-Related Programming in
Massachusetts

The Massachusetts Department of Public Health's
oropharyngeal cancer-related programming
indicates in their Massachusetts State Oral Health
Series (MOHS) that it focuses on training providers
in oral cancer screening (Massachusetts Department
of Public Health, 2021; The Massachusetts
Comprehensive Cancer Prevention and Control
Network, 2017). Additionally, partnering with
dental and medical practices to improve early
diagnosis is also on their agenda. This is due to the
increasing number of cases of oral cancer in the
state (Massachusetts Department of Public Health,
2021; The Massachusetts Comprehensive Cancer
Prevention and Control Network, 2017).

The Maryland Intervention

Maybury et al. created a statewide model in
Maryland to prevent oral cancer and promote its
early detection (Maybury et al., 2012). It started in
2001 in response to the increase in oral cancer
cases, as Maryland ranked 27th in incidence rates.
The model comprised curriculum change, training
healthcare providers (dental and non-dental
healthcare providers) in oral cancer screening, and
improving access to oral cancer prevention
programs (Maybury et al., 2012).

Maybury et al.’s intervention was influential, as
they collaborated with policymakers and the state's
Office of Oral Health to develop a statewide-funded
oral cancer prevention program. Their educational
program and hands-on training were informed by
data about healthcare providers' current attitudes
and practices. They evaluated their program and
adjusted their educational material according to the
results. Maryland’s ranking regarding the
prevalence of oral cancer experienced a positive
shift from 27th (in 1995) to 47th (in 2007). A lower
ranking indicates that Maryland has improved its
standing in terms of oral cancer. This improvement
suggests a decrease in the incidence of the condition
within the state’s population. The number of dentists
who stated that they took a continuing education
(CE) course in the past years doubled from the
original study (from 14% to 29%), and their
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compliance with screening for oral cancer increased
(Maybury et al., 2012).

The researchers recommended using CE courses
with hands-on exams, which seems effective when
combined (Maybury et al., 2012). The CE courses
should be part of the licensure and re-licensure
process and  dental education curricula.
Additionally, including primary  healthcare
providers (PHCPs) and nurses in these programs
can improve access to oral cancer screening
(Maybury et al., 2012). However, their hands-on
training program was discontinued due to
insufficient funding. This problem can be solved if
the hands-on training experience can be replicated
by adopting technologies, such as virtual reality
(VR). Such programs can be disseminated to a
broader audience as the intervention method this
paper proposes.

The American Dental Association Intervention

The American Dental Association (ADA) has
reported a notable deficiency in oral cancer
screening practices among healthcare providers,
including dentists (Stahl et al., 2004). In response to
that, the ADA launched a two-pronged campaign in
2001. In eleven cities in the U.S., the ADA
launched the following billboard campaign to target
the general public: "It is now very small. Do not let
it grow into oral cancer. Consult with your dentist.
Testing is now painless."(Stahl et al., 2004)

As the campaign's second arm, the ADA targeted
100,000 dentists by disseminating flyers, news
articles, and in-office materials to stimulate dentists
to perform oral cancer screening. It assessed the
campaign's impact on dentists' behaviors four
months after it ended (Stahl et al., 2004).

The most significant result of the ADA campaign is
that 62.2% of dentists reported that a clearer picture
of what to look for and examine encouraged them to
perform the exam more routinely and carefully
inspect benign-looking lesions (Stahl et al., 2004).
Furthermore, 77% of dentists believed that the
campaign's effort was "positive" or "very positive"
in terms of emphasizing the role of dentists in the
early detection of oral cancer. This campaign
demonstrates that changing dentists' behavior to
include oral cancer screening in their practice is
possible, especially if enough information is
provided to guide the practitioner on why and how
to perform the exam (Stahl et al., 2004).

The ADA does not elaborate on how knowledge is
conveyed in the flyers, whether there is a systematic
approach, or a checklist (Stahl et al., 2004). Further,
unlike the intervention used in Maryland (Maybury
et al., 2012), their intervention does not seem to be
informed by data such as dentists' knowledge,
attitude, and practice (KAP).

Perspectives on Using Art and Humanities for
Public Health Interventions and Medical
Education

The incorporation of art and humanities into public
health interventions represent a distinctive approach
to addressing public health problems. However,
while innovative in many ways, this strategy is not
entirely unprecedented.

Camic and Chatterjee, in 2013, had different views
about continuing education (CE) or educational
programs tailored to deliver a public health
intervention (Camic & Chatterjee, 2013). They
contend that museums offer a culturally rich and
socially responsible environment for learning that
extends beyond traditional classrooms. The museum
provides an aesthetically pleasing environment in
which knowledge can easily flow. The objects in
the art museum afford their viewers the opportunity
to reflect upon and cultivate their own experience,
learn about themselves and their society, and
consider the intersection of art and social medicine.
They are engaging, potent, and full of meaning-
making opportunities (Camic & Chatterjee, 2013).
Camic and Chatterjee advocate using museums for
health education while simultaneously touching on
social aspects as the intervention proposed in this
paper (Camic & Chatterjee, 2013).

Srivastava et al. in 2022 used artwork to improve
observation skills in their article “Training the eye,
virtually: adapting an art in medicine curriculum
for on-line learning” at Harvard Medical School
(Srivastava et al, 2022). Using artwork in
conjunction with virtual thinking strategies (VTS)
provides a safe space for learners to harness their
observation skills that are transferable to clinical
settings while also providing a platform to
interrogate biases and thinking errors that may be
encountered in the clinic. VTS invites us to
interrogate the cultural and cognitive lenses through
which we view the world. By engaging with art, we
are compelled to confront the implicit biases that
shapes our clinical judgments. These biases, like
subtle currents beneath the surface of consciousness,

30



ICEIM rOF

Colall § iy alazll Joall a5l

can distort our perceptions, leading to errors in
diagnosis and treatment. VTS, however, offers a
counterpoint to these biases, a space where we can
step outside our habitual ways of thinking and
consider alternative interpretations. Through this
process, we can identify and address cognitive
distortions, such as the tendency to seek information
that confirms our existing beliefs or to anchor our
judgments too heavily on initial impressions
(Srivastava et al., 2022).

VTS, a pedagogical technique, established by
museum educator Philip Yenawine and cognitive
psychologist Abigail Housen (Srivastava et al.,
2022; Housen, 2002; Housen, 1992), requires
learners  to  articulate  their  observations,
interpretation, and the reasons that lead them to that.
The efficacy of VTS lies in its multifaceted benefits,
encompassing improvements in visual literacy,
critical thinking, and systematic and structured
analysis (Srivastava et al., 2022). The online model
Srivastava et al. had to adopt in response to the
COVID-19 global pandemic offered several
advantages. Virtual museum tours emerged as a
novel pedagogical modality, equipping practitioners
with the tools necessary to meet the escalating
demand for telehealth services (Srivastava et al.,
2022).

In their review article, Cohen et al., 2022 found that
adopting art-based curricula in surgical residency
training can have a multitude of advantages (Cohen
et al, 2023). They posit that this practice can
enhance surgical learning, provide a more profound
understanding of surgical knowledge, harness long-
term memory, foster empathy and well-being, and
calls for social advocacy and community
engagement. In particular, using VTS proved to be a
valuable tool for examining biases (Cohen et al.,
2023).

Art and humanities (A&H) are not novel additions
to medical education. In their scoping review of
A&H in medical education, Moniz et al. reviewed
769 articles, of which 82 used visual art (Moniz et
al., 2021b). They noted that most programs were
designed for medical students and seldom targeted
other professionals. Nevertheless, the well-
documented advantages of A&H should encourage
its adoption across various fields, including
continuing education (Moniz et al., 2021b). Indeed,
the Association of American Medical Colleges
(Association of American Medical Colleges, 2022)
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echoes this sentiment, advocating for the integration
of A&H into medical curricula. Another significant
finding in Moniz et al.’s review was that many
initiatives lacked proper intervention assessment,
were not substantiated in a theoretical framework,
and were bereft of social advocacy (Moniz et al.,
2021Db).

The Proposed Intervention

Evidence-based Intervention

The imperative to develop a training program for
oral cancer screening that is (1) grounded in theory
(underpinned by the prism model) (Moniz et al.,
2021c) and empirical evidence; (2) informed by
existing practitioner knowledge, attitudes, and
practices (KAP); and (3) designed to be both
engaging and user-friendly for dissemination across
various medical specialties, is what led to the
development of this novel intervention.

Intervention Description: The Art of Oral
Cancer Diagnosis

Museums are bastions of art and aesthetics. As
such, they provide a unique opportunity to garner
the attention of healthcare providers in a relaxed
setting. Through art, this intervention aims to
cultivate observation skills, foster a broader
perspective, and have a bird's-eye view of patient
care. It prompts practitioners to adopt a
comprehensive approach by dedicating five minutes
of clinic time to routinely perform oral cancer
screening, rather than focusing solely on teeth or the
chief complaint. The target audiences are general
dentists and PHCPs.

The virtual museum is designed to help providers
understand that patients must be assessed
holistically. Each artwork addresses a specific aspect
of KAP related to oral cancer. As this program is
being initially implemented in Massachusetts, its
content is informed by the findings of the
Applebaum et al. study "Oral cancer knowledge,
attitudes, and practices: A survey of dentists and
primary care physicians in  Massachusetts.
"(Applebaum et al., 2009) Additionally, it offers a
systematic approach and a checklist that has proven
effective in interventions of this nature and can aid
in memorization (Makram et al., 2022).

Practitioners engage in learning about art. This
virtual museum showcases the works of five artists.
The intervention proposes that the encouragement
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to perform the 5-minute head and neck exam be
transferred from conventional classrooms, research
articles, or flyers to the museum setting.

The training program is informed by the prism
model (Table 1). This model is designed to ground
the use of A&H in the theory of practice proposed
by Moniz et al. (Moniz et al., 2021a; Moniz et al.,
2021c), based on Dennhardt et al's work
(Dennhardt et al., 2016). The model offers an
overarching theory practicum to address two key

Table 1: The Prism Model*
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questions: what is the role of A&H in this initiative,
and how is it delivered? The model proposes four
epistemic functions to construct a structured and
well-developed curriculum: "mastering  skills,
perspective taking, personal insight and social
advocacy."(Moniz et al.,, 2021c) One of the
advantages of this model is that it offers a
"dispersive prism" instead of a "linear continuum,"
making it easier to adopt this model and serve the
learning objectives (Moniz et al., 2021a).

1. Learning domain:

Cognitive: Observation to screen for oral cancer

2. Learning objectives:

Mastering Skills

Understand what oral
cancer is, its signs and
symptoms, risk factors,
and premalignant
lesions

Perform the screening
for oral cancer

* Leverage artistic
analysis to identify
subtle, non-obvious
patterns: enhance
diagnostic acumen

Perspective Taking

Empathize with the
patient's narrative:
envision the subjects
of the artwork as
individuals with
complex life stories,
both preceding and
following the depicted
encounter.

Personal Insight

Engage with artistic
expression to cultivate
a therapeutic and
culturally enriching
environment,
concurrently refining
the learner's aesthetic
sensibilities.

Cultivate empathetic
perspectives by
integrating artistic
elements into the
medical context.

Establish a non-
judgmental and
supportive
environment that
encourages exploration
and experimentation
without fear of criticism
or incorrect responses.

Investigate strategies to
mitigate disparities in
oral cancer treatment
and explore the pivotal
role of empathy in
facilitating disease
downstaging.

Social Advocacy

¢ Understand the social
determinants of oral
cancer.

* Examine one’s beliefs
and biases about
disparities in oral
cancer
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3. Key considerations
when designing teaching
material

Design

Mastering Skills

¢ How will this
expertise make
learners better
physicians?

at an early stage

» Improve knowledge
about oral cancer

» Refine diagnostic
acumen and
precision in the
identification of oral
cancer.

» Mitigate biases and
promote equity in
the delivery of oral
cancer screening
services.

» Diagnose oral cancer

>

Perspective Taking

Whose perspective(s)
will learners better
understand?

Patients’
perspectives (1ry
goal)

Collegial perspectives
(2ry goal)

How will this
understanding
improve learners’
future interactions?

Artistic engagement
can cultivate
empathy and
facilitate learners'
comprehension of
diverse perspectives,
including those of
patients. For
instance, interacting
with patients who
persist in smoking
despite counseling,
adopting an open-
minded approach to
understand their
sociocultural
circumstances
without judgment.

Treat diverse
perspectives across
specialties with
respect and
consideration.

>

Personal Insight

What personal
insight(s) will learners
gain (e.g.,
professional values)?

The learner's
significant
contribution to
downstaging oral
cancer and preventing
HPV-related cancers is
emphasized.

An empathetic and
compassionate
practitioner can
provide optimal care
to their patients.

How will this insight
improve learners'
attitudes and
behaviors?

Integrate oral cancer
screening into the
commencement of
each patient
encounter,
emphasizing the
learner's pivotal role
in early detection and
disease downstaging.
By highlighting the
potential life-saving
impact of a few
minutes of screening,
this knowledge can be
effectively translated
into a consistent
practice

>

>

Social Advocacy

What social
injustice(s) affecting
health will your
teaching illuminate?

Disparities in oral
cancer

The role of working,
social, and living
conditions in
upstaging and
downstaging oral
cancer

The prevalence of
biases among
healthcare providers
that influence the
selectivity and, at
times, discriminatory
practices in oral
cancer screening,
often based on
socioeconomic status
or insurance
coverage.

How will this

awareness equip
learners to address

health disparities?

Universal oral cancer
screening should be
implemented for all
patients, irrespective
of socioeconomic or
insurance factors.

Behaviors such as
smoking or alcohol
consumption can
often be indicative of
underlying social
suffering as well as a
lack of agency.
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Mastering Skills

*  What A&H-based .
activities will
facilitate learners’
skill development
and/or knowledge

Learning activities

Perspective Taking

What A&H-based
activities will
facilitate learners’
awareness of others’
perspectives?

Illness narrative

acquisition?
> Artwork
> Artwork
>
» lllness narrative
» Scenes
» Visual thinking
strategy (VTS) > Prompts
> Short videos > VTS

po |
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s
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Personal Insight Social Advocacy

What A&H-based .
reflective practices
will facilitate learners'
insight into their own
attitudes and
behaviors?

What opportunities
do A&H present to
critically reflect on,
cocreate, and
transform social
environments that
contribute to health
» Building upon the inequities?
exploration of the
illness narrative and
the accompanying
artwork, reflective
prompts are provided
to encourage
introspection on
personal behaviors
and attitudes toward
oral cancer screening,
risk factor counseling,
and preventative
measures like HPV
vaccination within a
clinical setting.

» Employ artworks that
portray social
inequities, cultural
diversity, and
socioeconomic
disparities.

» Utilize close-up
analyses of figures
within the artworks
and develop
hypothetical scenarios
based on their
depicted contexts.

» Stimuli or prompts for
discussion or analysis.

* The table is adapted from the prism model by Moniz et al.:

Moniz T, Golafshani M, Gaspar CM, et al. The Prism Model for Integrating the Arts and Humanities Into
Medical Education. Acad Med. 2021;96(1225). doi:10.1097/ACM.0000000000003949

The virtual museum offers an immersive experience
that cultivate phronesis, a practical wisdom that
integrates knowledge, understanding, and ethical
judgment. By exposing learners to artworks, the
program fosters a deeper appreciation of art’s role
in medicine, hones observation skills, explores
social medicine concepts, encourages reflection on
social determinants of health, and interrogate biases
in light of the biases demonstrated by the previously
mentioned data (Gupta et al., 2019), learn about oral
cancer, its signs and symptoms, premalignant
lesions, risk factors, disparities in oral cancer, and
the pivotal role the learner plays in down-staging
the disease, and ultimately learn how to screen for
oral cancer using a checklist and virtual reality. This
comprehensive approach aligns with the ADA oral
cancer screening guideline (Lingen et al., 2017) and
the U.S. Department of Health and Human Services
National Institutes of Health (NIH) (National
Institute of Dental and Craniofacial Research &
National Oral Health Information Center, 2013) oral
cancer screening guide.

The training program employs a diverse array of
visual stimuli to foster critical reflection on the
social determinants of health, the early detection of
oral cancer, and the importance of patient-centered
care. By analyzing paintings such as Van Gogh’s
The Potato Eaters, and Lois Mailou Jones’s Les
Fétiches, learners are encouraged to integrate the
intersection of social conditions, cultural biases, and
health disparities. The medical portraits by De Lam
Qua and the Self-portrait by Ivan Albright provide
visual case studies for identifying risk factors and
early signs of oral cancer, stimulating discussions
on the diagnostic process and the significance of a
low referral threshold.

The museum uses virtual reality and carefully
curated artworks to tell stories about patients using
illness narrative and visual thinking strategies,
which makes the experience immersive and
participatory. The selection of paintings was
followed by a comprehensive analysis of their
multidimensionality, which was conducted in
consultation with art curators. This critical evaluation
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served to highlight the pedagogical potential of the
paintings as a powerful teaching tool. The program
consists of one 60-minute session that includes six
artworks.

Collaboration with the ADA, the Department of
Public Health's oropharyngeal cancer-related
program in Massachusetts, dental schools, and
primary healthcare clinics is paramount in
promoting the campaign, propagating the message,
and growing the following and engagement. The
ADA, for example, possesses a vast database,
which makes it easy to reach dentists to inform
them about the campaign and cross-promote its
message.

Strengths, Limitations, and Challenges

The materials utilized for this program can be found
in flyers and YouTube videos disseminated by the
ADA (Lingen et al., 2017) and the NIH (National
Institute of Dental and Craniofacial Research &
National Oral Health Information Center, 2013).
However, the strengths of this intervention lie in its
unique combination of art, illness narrative, and
VTS to foster empathy, observation skills, and
communication skills (Srivastava et al.,, 2022;
Cohen et al., 2023). The structure and design of the
experience, the ability to immerse oneself in the
painting, and the creation of narratives and scenes
using the characters depicted in the paintings can all
be conducive to behavioral change toward oral
cancer screening for every patient. This distinctive
approach differentiates itself from other conventional
modalities, as practitioners are aware of the
importance of oral cancer screening but may not
translate that knowledge into clinical practice
(Coppola et al., 2021). Additionally, art presents an
exceptional opportunity to address sensitive topics
such as racism and social suffering with nuance and
sensitivity, avoiding condescension or harshness.

Art is a cultural experience to train one's artistic
eyes. It is particularly effective for honing
observation skills, a critical component in the early
detection of oral cancer. Art also provides a safe
space where prompts related to artwork do not have
definitive right or wrong answers and require no
prior knowledge. Unlike conventional methods, this
relaxed setting makes the learning experience
engaging and effective (Srivastava et al., 2022).

Moreover, this virtual experience uses a web-based
application, enabling rapid dissemination to a broader
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audience. The platform is intuitive and user-
friendly, offering an enhanced user experience. The
learning record store facilitates behavioral analysis,
and assessment of the learning experience,
including time spent on each painting, navigation
patterns, and survey and prompt results. It can be
used with or without VR headsets and is adaptable
to both individual and group learning, catering to
diverse learning needs.

The current intervention focuses on priming the
healthcare system to be equipped, informed, and
available to screen for oral cancer prior to targeting
the general public. This approach contrasts with
many healthcare awareness campaigns, which
solely focus on raising public awareness without
ensuring proper access to or readiness of the
healthcare system (Macpherson, 2018). When the
general public was targeted, patients were more
likely to consult PHCPs than dentists, according to
Macpherson (Macpherson, 2018), Rodgers et al.
(Rodgers et al., 2007), and Ford and Farah (Ford &
Farah, 2013). Consequently, this intervention
focuses on both dentists and PHCPs to cover a
broader base of access of as many patients as
possible to this opportunistic screening, especially
since tobacco smokers and heavy alcohol drinkers
are more likely to present to their PHCPs for other
reasons (Akinkugbe et al, 2020). Therefore,
including this opportunistic screening and making
this tool available to train the PHCPs is vital
(Macpherson, 2018).

Furthermore, when campaigns target all healthcare
providers simultaneously or lack specificity in their
messaging, an increase in unnecessary referrals can
result in backlogs among specialists and the tertiary
healthcare system due to inadequate training and
generalized messages (Macpherson, 2018; Rodgers
et al., 2007). The proposed intervention's highly
selective audience focuses specifically on dentists
and PHCPs.

While this intervention is grounded in a theoretical
framework, like that of the prism model (Moniz et
al., 2021a), and is informed by the practitioner's
KAP, measuring the efficacy of art and humanity
initiatives can be complex (Moniz et al., 2021Db).
Because the intervention deviates from the
traditional classroom format, obtaining credit hours
for the participation is another hurdle. Nonetheless,
it could be contended that the materials utilized have
been created by the renowned organizations like the
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ADA (Lingen et al., 2017) and the NIH (National
Institute of Dental and Craniofacial Research &
National Oral Health Information Center, 2013) and
are widely accessible through digital channels. The
only variance lies in the fact that this material is
presented within a unique learning environment that
has proven to be exceptionally -effective in
promoting positive behavior change.

Moreover, disseminating the material will
necessitate collaboration with regulatory bodies,
particularly in the primary healthcare sector.
Additionally, many of the current recommendations
(Nelson et al., 2014; American Cancer Society,
2021) do not advocate for routine oral cancer
screening, and this may pose a challenge to the
adoption of this method.

Future Directions

To evaluate the efficacy of the proposed
intervention, a randomized controlled trial
comparing it to the current conventional methods
would be necessary. However, this would require
funding and  regulatory body  adoption.
Nevertheless, it is a future plan once the
intervention has been piloted.

Improving  access  entails  working  with
policymakers and legislators to ameliorate health
equity and increase patient entry points screening.
To achieve this, more healthcare providers, such as
nurses, dental assistants, and emergency medicine
physicians, can be included, as many patients utilize
emergency services to meet their primary healthcare
needs. According to the Massachusetts Health
Policy Commission, 55.1% of oral condition-related
emergency department visits are related to non-
traumatic dental conditions (Massachusetts Health
Policy Commission, 2021).

Training future generations of physicians and
dentists by implementing this program in their
curricula will be pivotal to scaling the intervention
across various settings, rather than following a top-
down approach.

The International Agency for Research on Cancer
(IARC) (Bouvard et al., 2022) consensus concluded
that oral cancer prevention is achievable via primary
and secondary prevention, with primary prevention
focusing on eliminating exposure to risk factors and
secondary prevention comprising a clinical exam as
the sole and well-founded method to screen for oral
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cancer. While the proposed intervention focuses on
secondary prevention, targeting the general public is
on the future agenda of this program, similar to the
Maryland (Maybury et al., 2012) intervention.

Conclusion

Oral cancer, a substantial challenge within public
health characterized by a low five-year survival rate
in advanced stages, demands early detection. This
innovative intervention, leveraging the power of art
and humanities, seeks to address the gap in oral
cancer screening practices by providing healthcare
practitioners with a comprehensive training tool.
Through an immersive and engaging learning
experience, the tool aims to enhance practitioners’
ability to identify oral cancer at its earliest, most
treatable stages, contributing to improved patient
outcomes.

Declaration of Interests: no competing interests.

Acknowledgment: The author would like to
express their gratitude for Drs. Jason Silverstein,
Neal Baer, Marty Zeve from Harvard Medical
School for their feedback and editorial suggestions
during the master’s program.

Funding: this study was not funded.

References

Akinkugbe, A. A., Garcia, D. T., Brickhouse, T. H.,
& Mosavel, M. (2020). Lifestyle risk factor
related  disparities in  oral  cancer
examination in the U.S: A population-based
cross-sectional study. BMC Public Health,
20(1), 1-11.
https://doi.org/10.1186/s12889-020-8247-2

American Cancer Society. (2021). Can Oral Cavity
and Oropharyngeal Cancers Be Found
Early? https://www.cancer.org/cancer/oral-
cavity-and-oropharyngeal-cancer/detection-
diagnosis-staging/detection.html

American Cancer Society. (2023). Key Statistics for
Oral Cavity and Oropharyngeal Cancers.
https://www.cancer.org/cancer/oral-cavity-
and-oropharyngeal-cancer/about/key-
statistics.html

36



ICEIM rOF

Colall § iy alazll Joall a5l

Applebaum, E., Ruhlen, T. N., Kronenberg, F. R,
Hayes, C., & Peters, E. S. (2009a). Oral
cancer knowledge, attitudes and practices:
A survey of dentists and primary care
physicians in Massachusetts. Journal of the
American Dental Association, 140(4), 461—
467.
https://doi.org/10.14219/jada.archive.2009.0
196

Applebaum, E., Ruhlen, T. N., Kronenberg, F. R,
Hayes, C., & Peters, E. S. (2009b). Oral
cancer knowledge, attitudes and practices:
A survey of dentists and primary care
physicians in Massachusetts. Journal of the
American Dental Association, 140(4), 461—
467.
https://doi.org/10.14219/jada.archive.2009.0
196

Association of American Medical Colleges. (2022).
The role of arts and humanities in physician
development: From fun to fundamental.
https://www.aamc.org/about-us/mission-
areas/medical-education/frahme

Bouvard, V., Nethan, S., Singh, D., & et al. (2022).
IARC Perspective on Oral Cancer
Prevention. N Engl J Med., 387(21), 1999—
2005.
https://doi.org/10.1056/NEJMsr2210097

Camic, P. M., & Chatterjee, H. J. (2013). Museums
and art galleries as partners for public health
interventions. Perspectives in Public Health,
133(1), 66-71.
https://doi.org/10.1177/1757913912468523

Cohen, S. M., Dai, A., Katz, J. T., & Ganske, 1. M.
(2023). Art in Surgery: A Review of Art-
based Medical Humanities Curricula in
Surgical Residency. Journal of Surgical
Education, 80(3), 393-406.
https://doi.org/10.1016/j.jsurg.2022.10.008

Coppola, N., Mignogna, M. D., Rivieccio, 1., Blasi,
A., Bizzoca, M. E., Sorrentino, R., Muzio,
L. Lo, Spagnuolo, G., & Leuci, S. (2021).
Current Knowledge , Attitudes , and
Practice among Health Care Providers in
OSCC Awareness : Systematic Review and
Meta-Analysis. Int J Environ Res Public
Health., 18(9).
https://doi.org/10.3390/ijerph18094506

The Use of Art and Humanities in Teaching Oral Cancer Screening — a Proposed Intervention

Ford, P. J., & Farah, C. S. (2013). Early detection
and diagnosis of oral cancer: strategies for
improvement. J Cancer Pol, 1, E2—7.

Gigliotti, J., Madathil, S., & Makhoul, N. (2019).
Delays in oral cavity cancer. International
Journal of Oral and Maxillofacial Surgery,
48(9), 1131-1137.
https://doi.org/10.1016/j.ijjom.2019.02.015

Gupta, A., Sonis, S., Uppaluri, R., Bergmark, R. W.,
& Villa, A. (2019a). Disparities in Oral
Cancer  Screening  Among  Dental
Professionals: NHANES 2011-2016.
American Journal of Preventive Medicine,
57(4), 447-457.
https://doi.org/10.1016/j.amepre.2019.04.02
6

Gupta, A., Sonis, S., Uppaluri, R., Bergmark, R. W.,
& Villa, A. (2019b). Disparities in Oral

Cancer  Screening  Among  Dental
Professionals: NHANES 2011-2016. Am J
Prev Med, 57(4), 447-457.

https://doi.org/10.1016/
j.amepre.2019.04.026

Housen, A. (1992). Validating a measure of
aesthetic development for museums and
schools. ILVS Rev, 2, 213-237.

Housen, A. (2002). Aesthetic thought, critical
thinking and transfer. Arts Learn Res J, 18,
99-132.

Lingen, M. W., Abt, E., Agrawal, N., Chaturvedi,
A. K., Cohen, E., D’Souza, G., Gurenlian,
J. A., Kalmar, J. R., Kerr, A. R., Lambert,
P. M., Patton, L. L., Sollecito, T. P.,
Truelove, E., Tampi, M. P., Urquhart, O.,
Banfield, L., & Carrasco-Labra, A. (2017).
Evidence-based clinical practice guideline
for the evaluation of potentially malignant
disorders in the oral cavity: A report of the
American Dental Association. Journal of
the American Dental Association, 148(10),
712-727.e10.
https://doi.org/10.1016/j.adaj.2017.07.032

Macpherson, L. M. D. (2018). Raising awareness of
oral cancer from a public and health
professional perspective. Br Dent J., 225(9),
809-814.
https://doi.org/10.1038/sj.bdj.2018.919



The Use of Art and Humanities in Teaching Oral Cancer Screening — a Proposed Intervention

Massachusetts Department of Public Health. (2021).
Oropharyngeal Cancer: Status in
Massachusetts.

Makram, A. M., Wang, J., Vaghela, G., Gala, D.,
Quan, N. K., Duc, N. T. M., Imoto, A.,
Moji, K., & Huy, N. T. (2022). Is checklist
an effective tool for teaching research
students? A survey-based study. BMC
Medical Education, 22(1), 1-7.
https://doi.org/10.1186/s12909-022-03632-z

Massachusetts Health Policy Commission. (2021).
HPC DataPoints, Issue 20: Oral Health
Access and Equity in the Commonwealth.
https://www.mass.gov/info-details/hpc-
datapoints-issue-20-oral-health-access-and-
equity-in-the-commonwealth

Maybury, C., Horowitz, A. M., & Goodman, H. S.
(2012). Outcomes of oral cancer early
detection and prevention statewide model in
Maryland. Journal of Public Health
Dentistry, 72(SUPPL.1), 34-38.
https://doi.org/10.1111/j.1752-
7325.2012.00320.x

Moniz, T., Golafshani, M., Gaspar, C. M., Adams,
N. E., Haidet, P., Sukhera, J., Volpe, R. L.,
Boer, C. de, & Lingard, L. (2021). The
Prism Model for Integrating the Arts and
Humanities Into Medical Education. Acad.

Med., 96(1225).
https://doi.org/10.1097/ACM.00000000000
03949

Moniz, T., Golafshani, M., Gaspar, C. M., Adams,
N. E., Haidet, P., Sukhera, J., Volpe, R. L.,
De Boer, C., & Lingard, L. (2021). How
Are the Arts and Humanities Used in
Medical Education? Results of a Scoping
Review. Academic Medicine, 96(8), 1213—
1222.
https://doi.org/10.1097/ACM.00000000000
04118

Moniz, T., Golafshani, M., Gaspar, C. M., Adams,
N. E., Haidet, P., Sukhera, J., Volpe, R. L.,
de Boer, C., & Lingard, L. (2021). The
prism model: advancing a theory of practice

for arts and humanities in medical
education.  Perspectives on  Medical
Education, 10(4), 207-214.

https://doi.org/10.1007/s40037-021-00661-
0

The
Epidemiology and End Results. (2022).
Cancer Stat Facts: Oral Cavity and Pharynx
Cancer.

National Cancer Institute: Surveillance

National Institute of Dental and Craniofacial
Research, & National Oral Health
Information Center. (2013). Detecting Oral
Cancer: A Guide for Health Care
Professionals. Nidcer.Nih.Gov, 1-2.

Nelson, H. D., Tyne, K., Naik, A., Bougatsos, C.,
Chan, B. K., & Humphrey, L. (2014).
Screening for Oral Cancer: U.S. Preventive

Services Task Force Recommendation
Statement. Annal of Internal Medicine, 160,
55-60.

Rodgers, J., Macpherson, L. M. D., Smith, G. L. F.,
Crighton, A. J., Carton, A. T. M., &
Conway, D. 1. (2007). Characteristics of
patients attending rapid access clinics
during the West of Scotland Cancer
Awareness  Programme  oral  cancer
campaign. Br Dent J, 202, E28.

Srivastava, A. A., Cohen, S., Hailey, D., Khoshbin,
S., Katz, J. T., & Ganske, [. M. (2022).
Training the eye, virtually: adapting an art
in medicine curriculum for on-line learning.

SN Social Sciences, 2(8).
https://doi.org/10.1007/s43545-022-00442-
4

Stahl, S., Meskin, L. H., & Jackson Brown, L.
(2004). The American Dental Association’s
oral cancer campaign: The impact on
consumers and dentists. Journal of the

American Dental Association, 135(9),
1261-1267.
https://doi.org/10.14219/jada.archive.2004.0
401

The  Massachusetts  Comprehensive  Cancer

Prevention and Control Network. (2017).
Massachusetts Statewide 2017-2021 Cancer
Plan.

38



39

ICEIM DO

Colall § iy alazll Joall a5l

Language Matters in the DIFFUSEUM: EUROTALES and
Language as Intangible Cultural Heritage in Museums

Maia Wellington Gahtan
Kent State University, Florence Campus
EUROTALES — A Museum Laboratory of the Voices of Europe,
University of Rome, La Sapienza, Italy

Abstract

EUROTALES — A Museum Laboratory of the
Voices of Europe, based in Rome, and its extension
through European territory, the DIFFUSEUM,
musealize language. This article by the museum’s
co-director discusses the rewards and challenges
posed by EUROTALES and other language
museums that use eco-museological and what might
be termed, “eco-digital” methods to display objects
which are largely intangible. Taking a geographical
approach, EUROTALES seeks to embrace, record
and display the multiple, overlooked and often lost
voices echoing in European territory, broadly
defined, and to reveal their recent and distant
archaeologies within history and collective memory.
Retrieving the languages of Europe from the traces
and echoes they leave in people, in places and on
monuments and objects—that is proceeding from a
worm’s eye view with a democratic approach to
both languages and dialects—not only opens up
new avenues of research with respect to the
intangible linguistic heritage that binds communities
together as well as divides them, it also invites the
creation of new research and museological
approaches adapted to endangered objects that are
inherently unstable and constantly evolving.

Keywords
Ecomuseum, Historical Linguistics, Intangible
Cultural Heritage, Language, Museo Diffuso,

Eurotales, Diffuseum, Rome, Europe, University
Museum, Poussin, Arcadia.

Preamble — Et in Arcadia Ego

Et in Arcadia Ego is arguably the 17th century
French painter and founder of French Classicism,
Nicolas Poussin’s, most renowned painting
[FIGURE 1].

Et in Arcadia Ego was so famous that when the
admiring French politician and intellectual
Frangois-René Chateaubrand refashioned the artist’s
tomb in the Roman church of San Lorenzo in Lucina

Figure 1: Nicolas Poussin, Et in Arcadia ego, painted in
Rome, 1637, Musée du Louvre (Wikimedia Commons)

in 1831 (Greco, 2016, pp. 123-36), he
commissioned the image for the tombstone in light
relief [FIGURE 2], supported by four lines of
elegiac verse which Poussin’s biographer, Pietro
Bellori, had attached (probably as a paper note) to
the original gravesite in the 17" century. Those lines,
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also reported in Bellori’s biography describe how
Poussin’s art allowed him to live beyond the grave
(Bellori, 1672/2023, pp. 124-25).
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Figure 2: Tomb of Nicolas Poussin with Et in Arcadia ego,
1831, San Lorenzo in Lucina, Rome (Wikimedia Commons)

The goal of this preamble is not to offer a new
interpretation of this painting or similar works, or to
address the voluminous scholarship on Poussin or
subsequent uses of the image or phrase in popular
culture (Blunt, 1967; Carrier, 2016; Christiansen,
2008; Marin, 1983; Panofsky, 1936; Verdi, 1979;
Vieillard-Baron, 2010). Rather, the commentary
that follows is limited to what Et in Arcadia Ego
might represent with respect to how people,
language and place interact. Viewed literally,
Poussin’s Et in Arcadia Ego offers insight regarding
the geographical perspective on language embraced
by EUROTALES and its DIFFUSEUM which
champions the multiple, overlooked, and often lost
voices echoing in European territory, revealing their
recent and distant archaeologies, and meditating
upon their relevance to history and collective
memory — issues of also broad interest to language
museums across the world.

On its most basic level Poussin’s painting represents
a group of three male shepherds together with a
more elegantly dressed female figure in profile as they
discover a tomb in a landscape and attempt to read

aloud the tomb’s epitaph to each other, the shadow
of the reader falling on the tomb as his finger traces
the words of the epitaph. The fame and title of the
work derive from that epitaphic inscription, Et in
Arcadia Ego, which raises interpretive issues,
adding to its mystique. Missing a verb which the
viewer is invited to supply in either the past or
present tense, the epitaph may be translated, “and I
in Arcadia....” If we choose a present-tense verb,
the inscription refers to death in the abstract—
"Death too is or exists in Arcadia”—and the whole
picture becomes a moral allegory about how we will
all die one day, in line with how other artists had
framed similar pictures (Lo Bianco, 2012; Mahon,
1969, pp. 69-72). If we choose the past tense, the
inscription refers to the tomb’s occupant—"I too
was or lived in Arcadia.” This would be the most
normal situation for epitaphs, though this is no
normal epitaph as it includes no name and none of
the typical formulas and abbreviations usually
employed, making it easy to read aloud but hard to
interpret (Laurens, 2010, pp. 113-40; McCutcheon,
2015, pp. 1-32). Instead of engaging in the usual
process of expanding shortened words and
formulas, the reader is called upon to deliver a key
element of the phrase.

The only identifying feature within the epitaph is
the reference to the land of Arcadia. In the 17th
century when Poussin painted his work, the rustic
and rather barren lands of the inland Greek province
of Arcadia had developed into a region where death
was hard to imagine—a kind of terrestrial paradise,
mythologized as a pure, unspoiled, idyllic place in
bucolic poetry from Hellenistic Greece to
Renaissance Italy [FIGURE 3].
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Figure 3: Map showing the province of Arcadia in the
context of mainland Greece (detail from Encyclopaedia
Britannica, “Ancient Greek Civilization,” online)
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The tradition begins in the 3rd century BCE with
the Idylls of the Hellenistic Greek poet, Theocritus,
a native of Sicily whose poetry was set in the
countryside of Magna Grecia. When the tradition is
revised in ancient Rome by first century BCE poet
Virgil, he chooses the timeless and remote Arcadia
as the setting for his Bucolics. The popularity of the
Bucolics in ancient, medieval, and Renaissance
times, cemented the idyllic nature of the region,
leading to the long poem entitled, Arcadia, written
by the Italian Neo-Latin poet, Sannazaro in 1502
(Lavocat, 1998; Martin, 1544). Poussin beautifully
captures the spirit of this Arcadian tradition
(Delecroix, 2015), while suffusing it with a
poignant nostalgia embedded in words of the
inscription, however it is interpreted. The
retrospective poignancy is further augmented by the
kneeling shepherd who reads the inscription aloud
while tracing his own shadow on the words of
epitaph. Tracing one’s shadow was an ancient myth
for the origin of painting (Caraffa, 2008; Wolf,
1999, pp. 61-62), a myth enjoying great fame in the
artistic circles of Renaissance Italy that Poussin
knew so well Wolf, 1999, pp. 73-74) [FIGURE 4].

Figure 4: Giorgio Vasari, The Origin of Painting, Casa
Vasari, Florence, 1560s (© Kunsthistorisches Institut in
Florenz, Max-Planck- Institut).
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By referring to this trope of classical literature and
merging it with the writing on the tomb, Poussin is
reminding the viewer that meaning in language has
to do with circumstance—where the inscription is
placed, what kind of object is it placed on, who
reads it, and to whom. Poussin is also visualizing
for us that central to language is the idea of
discourse. The tomb and its inscription in the first
person literally speak to its readers, creating a
dialogue across time.

But who might these shepherds in Arcadia be? And
how is it that they come to read a Latin inscription
in the remote backwater of ancient Greece? Arcadia
in the ancient and Early Modern imaginary is
timeless, yet if one is pressed to associate a temporal
locus, it would be that of the first idyllic poet,
Theocritus, who was born around 300 BCE, or
possibly one might imagine an ideal Arcadia even
further back in the depths of archaic Greece (even
though it was Virgil’s Bucolics that first proposed
Arcadia as the image of an idyllic golden age).
Since Arcadia belongs to the modern mythology of
early Greece, in this present context one might
expect to find a Greek inscription on the tomb,
something that either Poussin himself or his circle
would have no trouble furnishing. But the
inscription is in Latin, implying for a literal viewer
that the shepherds’ encounter with the tomb was
occurring in Roman times, though Poussin himself
may have simply chosen Latin due to its symbolic
role as the de facto language of epitaphs. The whole
Peloponnese  including  Arcadia had  been
incorporated into the Roman Republic and Empire
in the first century BCE but not developed very
much so one could interpret these as Greek
Arcadian native shepherds of the era of the great
religious traveller and writer, Pausanias who lived
in the 2nd century CE (Alcock, Cherry, Elsner,
2001) and whose works were avidly read in
antiquarian circles. Stumbling across a tomb of the
Roman era, these Arcadian shepherds—
representatives of a mythical bygone era—attempt
to decipher its Latin epitaph in a language that
surely was not their mother tongue.

Imagining such Roman situation does not
substantially alter the words’ meaning, though it
does impact the significance of the shepherds’
encounter with the tomb and our interpretation of its
gentle Golden Age nostalgia, transforming the
painting into a work embedded in time, history, and
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empire. For the purposes of EUROTALES and the
DIFFUSEUM, Poussin’s idyll raises questions
about how languages are actually lived in society
and what political borders and the wanderings of
people mean for linguistic culture.

No society is monolingual. These shepherds surely
spoke the local Arcadian dialect, a dialect
descended directly from Mycenaean (called
Arcado-Cypriot today because of migrations to
Cyprus: Christidis, 2007; Schmitt, 1977), but they
would also have spoken a version of Attic Greek
then used for literature and, of course, Latin, the
language of their Roman conquerors, and maybe
others. Multilingualism is typical of all societies and

a great source of cultural riches, as each language
brings with it fragments of heritage embedded
within its structures. One way we learn about
multilingualism is though the linguistic events
associated with material objects and places, such as
Poussin’s Arcadian epitaph. In his extraordinary
painting, the artist helps us understand and visualize
the importance of traces of language: linguistic
events, oral or written, often fragmentary, wedded
to material objects and places.

Language Traces

The EUROTALES language museum collects
language traces that reside in the European
geographic area in its DIFFUSEUM, a virtual
soon to be activated also with GPS
prompts on site—and thus literally diffused
throughout a borderless and porous Europe
[FIGURE 5].

ba-rnt % @
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Figure 5: DIFFUSEUM, EUROTALES website
(EUROTALES)

Language traces are linguistic events, oral or
written, often fragmentary, embedded within or
wedded to material objects and places and whose
memory echoes through that tangible host.

[lustrating the deep and layered relationship
between material objects and their intangible
significance, traces represent the linguistic
dimension of place and material culture. They can
be official inscriptions planned with their object
hosts, unplanned later graffiti, attached paper notes,
or oral productions that belong to their objects
through distinct narratives or song. Although some
inscriptions and graffiti have been studied
extensively, usually by language group or because
of specific content, the DIFFUSEUM casts a wider
cross-disciplinary net, inviting comparison across
languages and trace type, all of which is anchored in
deep investigations into context, in line with some
recent scholarship (Cousins, 2022, esp. 5-13).
EUROTALES?’ collections reconstruct the linguistic
cultures of communities, past and present, as it is
revealed in the archaeology of languages stratified
in our territories over time (Cannata, Gahtan,
Sénmez, 2022, p. 208). EUROTALES seeks to
embrace, record and display the multiple,
overlooked, and often lost voices echoing in these
territories and distant archaeologies, while serving
as a forum for meditation upon the place of
language in the history and collective memories of
Europe.

In the phrase, “Et in Arcadia ego...,” Poussin
represents an imaginary language trace in the
context of how that trace interacted with a
community of its readers. The DIFFUSEUM is
concerned with the traces of our world, a few of
which are described below.

1. Runic Graffito in Venice

Once decorating the entrance to the harbour of
Piraeus near Athens, a marble lion now in Venice
possesses graffiti in Runic script documenting the
travels of 11th c¢. Scandinavian warrior traders to
Greece and their desire to commemorate a fallen
comrade, Horsi, in a grand location [FIGURE 6].

Their graffiti located on the breast and shoulder of
the marble animal transformed the collective meaning
of the statue from a symbol of Athenian strength
and power into a commemorative monument. In
1687 the lion was taken to Venice as booty during a
war with the Ottoman Empire (S6nmez, “Piracus
Lion,” 2024). Unlike Poussin’s inscription, the
runic graffito is a trace with an informal relationship
to its object in that it was not planned with the lion
sculpture. Marking the migration and the mixing of
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languages and peoples, the lion with its inscription
offers an example of the chorus of languages
resonating across European geography.

Figure 6: Marble Lion from Piraeus with Runic
Inscription, Arsenal, Venice, 4th c. BCE (11th c. CE for the
Inscription, public domain)

2. Post-it Notes in Rome

More informal and ephemeral than the runic graffiti
are versions of post-its placed upon statues, tombs,
and sacred sites. The “Pasquino® statue in Rome
which has received notes since 1509 is one of the
most visible modern examples [FIGURE 7]
(Spagnolo, 2019, pp. 21-37).

The  EUROTALES  framework  safeguards
endangered elements of languages including those
used in marginalized communities in both the past
and present, while also providing an avenue to
empower citizens to recognize the role of their
words in the formation of their cultural identities,
thereby encouraging them to become stakeholders
in the language conservation process. At the
EUROTALES museum, a sculpture of the Tower of
Babel invites the postings of students and visitors
[FIGURE 8].

Ephemeral postings have a long history if we
consider votive notes and curses, a tradition of deep
antiquity in different religions, with the materiality
of the posts changing over time (Gahtan, 2015)
[FIGURE 9].

Figure 7: Pasqumo a badly damuged antique statue who
has been speaking through posted notes since at least 1509,
Rome (Wikimedia Commons)

Figure 8: Notes posted on Tower of Babel, 2018,
EUROTALES, Foyer of Marco Polo, University of Rome
La Sapienza, Rome (Nadia Cannata for EUROTALES)
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Figure 9: Defixio or Curse Tablet written on a folded lead sheet
pinned together and to its site with a nail, from the Circus,
Carthage, Roman Period (reproduced from Gager, 1992, fig. 4)

3. Oral traces: A Speaking Object in Naples

Objects may also host linguistic events that are not
written, as in the case of a painting of the
Crucifixion which was believed to have spoken to
the Doctor of the Church, Saint Thomas Aquinas
[FIGURE 10].

Figure 10: Unknown Artist, Crucifixion with the Virgin
and St. John, S. Domenico, Naples, mid-13° ¢ (Wikimedia
Commons)

DO ICEIM

PR E—Y
Museums Commissior

According to his first biographer writing in 1323,
Guillaume de Tocco, on 6 December 1273 as St.
Thomas Aquinas was praying in a chapel in the
church of San Domenico, Naples, when he
experienced levitation, and heard crucifix say to
him: Bene scripsisti, Thoma, de me [You have
written well of me] (Guillaume de Tocco,
1323/1997, pp. 87-89 [Chapter 52]). Once this
linguistic event took place, those uttered words have
been forever tied to this object. The picture in
question still exists in a chapel of the same church
(Jansen, 2005, pp. 214-20; Restituzioni d’arte,
2018; Tesori ritrovati, 2021).

4. Titulus Crucis

Paintings of the Crucifixion of Jesus of Nazareth
often include inscriptions and the one that spoke to
St. Thomas Aquinas is no exception. Above the St.
Thomas crucifix one may read, “Jesus Nazarenus
Rex ITudaeorum” [Jesus of Nazareth King of the
Jews]. That placard or Titulus Crucis appears to
exist—or at the very least there is an object
interpreted to be the Titulus Crucis which was
brought to Rome from Jerusalem in the early
Middle Ages—in the treasury of the Basilica di
Santa Croce in Gerusalemme, Rome [FIGURE 11].

As the Gospel of John in the Bible recounts, the text
of the Titulus Crucis was written in three of the
languages—Hebrew, Greek and Latin—then in use
in Palestine. Scholars have hypothesized that the
scribe was an Hebrew or Aramaic speaker because
even the Greek and Latin letters, normally written
from left to right, are written from right to left as in
most semitic languages (Gahtan, “Titulus Crucis,”
2024; Pontani, 2003, pp. 143-49).

Traces respond to the contexts of their creation—to
languages spoken, how they were used, why they
were preserved. As in the case of the Titulus Crucis,
they can include grammatical or orthographic errors
and site-specific variations, bilingualism, and
evidence of linguistic change and linguistic
plurality.

5. Canto di Balla Toponym in Florence

Some traces bear no object at all, existing as
linguistic memories attached to places. As such,
they may preserve words and habits of mind over
long arcs of time. The canti or street corners of
Florence, for example, retain a medieval word and
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Figure 11: Titulus Crucis inside its Reliquary Container, Rome,
Basilica di Santa Croce in Gerusalemme, 7th/12th ¢ CE
(Wikimedia Commons)

concept once used to mark urban geography, but
which is no longer part of colloquial speech. The
Canto di Balla (the corner of Via de’ Pucci and Via
de’ Servi, and part of the EUROTALES collection)
recalls the Porta di Balla or Balla Gate of the long-
destroyed 12° ¢ walls, through which balle of wool
were taken for processing (Gahtan, “Canto di
Balla,” 2024).

The possibilities of the DIFFUSEUM are endless
and growing in EUROTALES, and they are often
sparked by student and community involvement.
Taken together, traces demonstrate the archacology
and fecundity of language change and interaction in
space by referring to the most important aspect of
language: its meaning. In the website, one can also
use search engines to create thematic itineraries
through the DIFFUSEUM. Some of these itineraries
have been elaborated into short films for display in
the EUROTALES Museum Laboratory at the
University of Rome La Sapienza where the physical
museum is based.

Language Matters in the DIFFUSEUM: EUROTALES and Language as Intangible Cultural
Heritage in Museums

Language Resonances

Returning to Poussin’s Et in Arcadia Ego and to the
figures of the shepherds also helps elucidate the
context for a second EUROTALES’ collection, that
of language Resonances. The shepherds may
stumble across a trace in their Arcadian world, but
they also represent how languages live in people
and their memories. Like everyone, the shepherds
possess rich language biographies and genealogies
dependent upon the languages of their parents,
grandparents, and world around them. While we
can only guess at the linguistic biographies of our
fictive shepherds—Arcadian, Attic, Latin, maybe
other Greek dialects, for many historical figures and
contemporary subjects we can gather a full
biography, and sometimes also a genealogy.
EUROTALES  museum  collects  language
biographies and genealogies of real people in the
Resonances collection. The artist of Et in Arcadia
Ego, Nicolas Poussin, may serve to illustrate.

Poussin’s self-portrait includes a Latin inscription in
which he identifies himself as from Les Andelys
(Baader, 2005, pp. 86-7; Blunt, 1947, pp. 221-23), a
small town in Normandy near Rouen: EFFIGIES
NICOLAI POUSSINI ANDELYENSIS

PICTORIS, ANNO AETATIS 56. ROMAE ANNO
JUBILEE 1650 [Likeness of Nicolas Poussin,

painter from Andelys at age 56. Year of the Roman
Jubilee 1650] [FIGURE 12].

Figure 12: Nicolas Poussin, Self-Portrait, painted in Rome,
1650 (Musée du Louvre)
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In Les Andelys he would have grown up speaking
the Norman language and learning Latin and French
(the language of Paris) in school. He perfected his
French when he moved to Paris to further his
studies and then learned Italian when he moved to
Rome, where he would have also perfected his
Latin and possibly learned or built upon school
knowledge of ancient Greek through his
archacological  studies and contacts with
antiquarians (Native, pp. 326-330; Rosenberg,
2015, pp. 19-27, 248-55; Thuillier, 2015, pp. 141-
46). It was in Rome that he painted Et in Arcadia
Ego, and that painting along with other works in his
ocuvre reflects on some level his individual

linguistic experiences. The same may be said of
other major historical figures such as Cicero whose
portrait in aphorisms may serve as a visual
metaphor for the important role of language plays in
identity [FIGURE 13]
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Figure 13: Portrait of Marcus Tullius Cicero, Musei
Capitolini, Rome, 1st century BCE (Wikimedia Commons)

and Cicero, Portrait in Aphorisms (Dreamstime)

The EUROTALES museum concept, together with
the research methodology that informs it, assumes
that languages are vehicles of our identity,
behaviour, and cultural perception and that it is
important that everyone acknowledges that the loss
of linguistic memory is a dent into the integrity of
everyone, as well as of the communities to which
we belong. Researching and displaying linguistic
biographies reveals the memory of these languages
as well as polyglot nature of many of our most
renowned writers—individuals who are often
tightly identified with individual languages which
are not their mother tongues (Cannata, 2023, pp. 67-
70). For example, the great English language writer,
Joseph Conrad’s mother tongue was Polish, not
English and he wrote in many languages, though he

is best known to the public for his English
works(Sénmez,  “Conrad,” 2024). On the
EUROTALES website, his linguistic biography
includes six languages [FIGURE 14].
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Figure 14: Resonance of Joseph Conrad, EUROTALES
website (EUROTALES)

In many cases, the languages of a biography and
genealogy are termed dialects, or languages without
a formal structure or official role in society, as in
the case of Charles III (Carlos Sebastian de Borbon
y Farnesio), King of Spain and Sicily in whom
figure the Lombard, Florentine, and Neapolitan
dialects in addition to four standard European
languages (Caballer, “Charles II1,” 2024).

Language biographies and genealogies capture the
fragments and memories nourishing the plurality of
languages in our societies, past and present, and
may be searched and represented graphically for
different sub-groups on the EUROTALES website
[FIGURE 15].

TagalogFilipino
Swedish

= Ukrainian

= Hungarian

= Norwegian

= Spanish Latin America

= Dutch

= Chinese

B Other

Figure 15: 2023-24 Mother tongues of Sapienza Student
Collaborators (EUROTALES)

For the museum premises in Rome, we are
elaborating an application entitled, Resonances &
Reflections which will generate artistic renditions of
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linguistic genealogies, allowing visitors to compare
their own personal linguistic biographies with those
of known historical figures through artworks that
assign similar values to similar elements in individual
linguistic histories. A sister project transforms
linguistic biographies and genealogies into musical
lines (Cannata, Gahtan, & So6nmez, 2020, p. 215).

What is critical and novel in all of EUROTALES’
collections is the common approach language from
a worm’s eye view: how language is used on the
ground. Language is, creates, and communicates
our cultural heritage, both tangible and intangible.
Focusing our output (collections and displays) on
digitised real-life uses of languages of the past and
the present, allows a broad range of audiences and
stakeholders to build up knowledge of languages,
their individual and shared characteristics, their
intermingling and changing, and of the dynamic
cultural heritage that they encapsulate, illustrate and
express. This bottom-up approach is also what
excites visitors and students and allows them to
contribute meaningfully to the research and
museum, even as non-specialists.

As a check on the value of this democratic
approach, EUROTALES compares the worm’s eye
collections of traces and resonances to foundational
events or milestones in the histories of individual
languages represented on physical and virtual
timelines and including elements such as the first
written attestation, the first dictionary, important
legislation, canonical literature, etc. [FIGURE 16].

Figure 16: Milestones or foundational events in the history
of languages, EUROTALES, Marco Polo, University of
Rome La Sapienza, 2023 (Filippo Fineschi for
EUROTALES)

EUROTALES and the World of Language
Museums
Most language museums take the more traditional

approach of EUROTALES’ milestones collection.
One may divide the language museums of today

. Language Matters in the DIFFUSEUM: EUROTALES and Language as Intangible Cultural
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into four typologies, each of which possesses
different stakeholders and a different range of
relationships to data, visitors, and source
communities (Cannata, Gahtan, Sonmez, 2020):

* Geography-Based Museums privilege the
interaction of a multiplicity of languages in
geographical space, placing a premium on
engaging linguistic communities across large
territories. Stressing inclusivity and harmony
across tongues, these museums aim to illustrate
the richness of linguistic diversity, count a
variety of linguistic stakeholders, and engage
with communities in a way that transcends
individual language usage. They typically offer
eco-museological perspectives and approaches.
EUROTALES (Rome, Italy, 2022) is a
geography-based language museum. Another
geographic language museum is the Canadian
Language Museum (Toronto, Canada, 2011),
also a university museum (Gold, 2020).

* Linguistics-Based Museums display linguistic
principles, often abstract, and language families
including phonetics, grammar, and lexical
variation. These museums sometimes showcase
great linguists and often include language games
and historical language trees. Only weakly
wedded to communities, linguistics-based
museums have difficulty engaging with concepts
of identity or memory, and therefore they
possess few natural stakeholders, other than
possibly children for whom the displays are
often geared. Such museums are the rarest type
of language museum. Examples include the
National Museum of Language, currently a
virtual institution (Baltimore, USA, 1997),
Grimmwelt established around the figures of the
Grimm brothers who were linguists (Kassel,
Germany, 2015), and Mundolingua which is the
broadest ranging and most ambitious of the
linguistics-based museums to date (Paris, France,
2013) [FIGURE 17] (Oremland, 2020).

e Museums of Writing and Scripts focus on how
writing conveys language. Like linguistics-based
museums, they usually offer a wide range of
languages. Of all language museums, these are
the most object-based as they display objects
with different scripts so that visitors can see
authentic examples. Sometimes the displays
directly link to archaeological or anthropological
museums, but they generally engage few stakeholders
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since the cultural net embraced by the displays is
so wide and the approach is often abstract.
Examples include the Musée Champollion. Les
Ecritures du Monde which began in 1986 as a
museum about the Egyptologist, Jean-Frangois
Champollion (Figeac, France, 2007) [FIGURE
18] (Lebreton, 2020), the National Museum of
World Writing, established in contrast to an
earlier institution concentrated on Hangul script
(Incheon, Korea, 2023) (Yang and Kim, 2020),
and Museum of Writing and Research Collection
created in an English university context (London,
UK, 2010).

BTz

Figure 18: Musée Champollion, Figeac, 1986 renamed Les
Ecritures du Monde in 2007 (Les Ecritures du Monde)

Language-Based Museums safeguard local or
national languages from either extinction or
unwanted change. They may have a public or a
research orientation or both. Language-based
museums are tightly associated with individual
languages and derive their visitorship and sponsorship

largely from those speakers whose languages
provide vigorous communities of stakeholders.
Museums of individual languages are diverse
and include Erlebniswelt Deutsche Sprache for
German, stemming from a 17th century language
society set up to develop the language’s first
grammars and dictionaries (Anhalt, Germany,
2013) [FIGURE 19] (Seewald-Heeg and
Schinkothe, 2020), Afrikaanse Taalmuseum en-
Monument which started as an apartheid political
project to preserve Afrikaans culture in South
Africa but then transformed into a museum
embracing all Afrikaans speakers (Paarl, South
Africa, 1975) (Jonas, 2020), Son de Lenga
Espaci Occitan created to preserve Occitan
culture which straddles Southeastern France and
Northwestern Italy (Dronero, Italy, 2002)
(Pellerino, 2020), and Planet Word, opened to
encourage literacy in the English language,
including English sign language (Washington
DC, USA, 2020).
el T

Figure 19: Denkring [think-disc] originally devised in

1651, demonstrates how the German language creates

words, Erlebniswelt Deutsche Sprache, Kéthen Castle,
Anbhalt, Germany, 2013 (Erlebniswelt Deutsche Sprache)

Langage-based museums are the largest category of
language museums today with about 95% of
language museums being museums of individual
languages, created on some level to preserve the
culture of a single language and its community of
speakers.

Almost all existing language museums were
founded the 2Ist century and many of those
founded in the previous century were refashioned
into language museums in the 21st century, raising
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questions as to why recent decades have witnessed
the minting of so many museums dedicated to
language—museums that display something we
generally cannot see. The simple answer is that
language is held very dear by all mankind, while
recently museum institutions have broadened their
missions to include more intangible cultural heritage
(Munjeri, 2004; Stefano and Davis, 2017; Turgeon,
2010, p. 393). But there is more to it.

Although forming part of heritage, belonging to
cultures, and being intangible, languages are not
considered to be Intangible Cultural Heritage (ICH)
by UNESCO, but only the so-called container for
intangible cultural heritage. The UNESCO
Convention for the Safeguarding of Intangible
Cultural Heritage (2003), Article 2, identifies five
“domains” of ICH. The first domain, “oral traditions
and expressions,” which includes, above all,
folklore, is the only one to refer to language, and
even it accepts language only “as a vehicle of the
intangible cultural heritage,” not as intangible
cultural heritage itself. Language is therefore not
protected under the convention (Cannata, Gahtan,

Sénmez, “Introduction,” 2020, pp. 12-16;
UNESCO, 2003).
The container of ICH, language, was not

safeguarded because there was no consensus as to
how to do it and those charged with writing up the
Convention for the Safeguarding of Intangible
Cultural Heritage wanted to wrap up the document
in 2003; pursuing the question of language (or
religion, also excluded) would have delayed the
Convention  considerably  (Cannata, Gahtan,
Sénmez, “Introduction,” 2020, pp. 14-15). Their
idea was to return to both language and religion
(UNESCO, 2003). Though supporting endangered
languages in other ways, UNESCO never returned
to the ICH Convention, leaving language museums
to fill in for UNESCO’s failing. All language
museums today serve this safeguarding function to
some extent (Grepstad, 2020, pp. 267-69, 274-75),
together creating what one might term a grand
diffuseum of languages and communities whose
eco-museological tendencies create bridges with
other museums dedicated to ICH.
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Abstract

This research examines the evolving role of
museums as dynamic public spaces that enhance
community learning and engagement. Focusing on
the architectural design and integration of advanced
technologies such as augmented reality (AR),
virtual reality (VR), holograms, and artificial
intelligence (Al), the study evaluates how these
elements can enrich visitor experiences and foster
learning within museum settings.

The study employs a qualitative methodology,
analyzing selected international museums to
understand how their public spaces are utilized as
educational platforms. Special attention is given to
the Saudi National Museum (SNM) to explore its
potential as a community educational hub in Saudi
Arabia. The research investigates how SNM can
make public spaces more accessible and inviting,
encouraging public interaction and engagement.

Key findings reveal that the SNM can significantly
enhance its role as an educational arena by adopting
digital tools and making strategic spatial
interventions in its public areas. Such
transformations are feasible and vital in attracting a
broader audience and providing enriching
educational experiences. The study suggests
specific interventions for two of the SNM’s open
public spaces, aiming to convert them into active
learning environments.

The conclusions drawn from this research
underscore the significant impact museums can
have on community learning through their public
spaces. Museums like SNM can become pivotal in
promoting community engagement and cultural
identity  formation by adopting innovative
technologies and thoughtful design strategies.

This study contributes to the broader discourse on
the societal role of museums. It offers actionable
strategies for the Saudi National Museum, which
could serve as a model for national and international
museums looking to enhance their educational impact

Sema Ghazi Refae,
Lecturer, Architecture Department
Dar AlHekma University, Saudi Arabia

impact. Future research directions include assessing
the long-term effects of such engagements on
community development, ongoing learning, and
social cohesion.

Keywords

Saudi National Museum, Museum Public Spaces,
Museum Learning, Community Engagement,
Digital Museum, Cultural Identity.

1. Introduction

Many of today’s museum leaders recognize a
growing need to engage more closely with the
public, acknowledging that museums can be vital
spaces that manifest knowledge, dialogue, human
creativity, history, and learning through their
architecture, collections, programming, and
organizational structure (Brackett et al., 2021). This
recognition has led to a desire to make their
facilities and programs more flexible and valuable.

To achieve these goals, it can be helpful to explore
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new ideas in highly accessible and permeable public
spaces that welcome visitors and help evoke a desire
to engage. For example, the Studio Museum in
Harlem is creating a “living room” or “reverse
stoop” for neighborhood residents and visitors alike.
This flexible, tiered space invites the public to step
down from street level into a lively multi-use venue,
offering free access to areas such as a lecture hall,
café, and vertical gallery (Flynn. Barwick, 2020)
Moreover, museums are increasingly trying to be
physically accessible, including wheelchair ramps,
elevators, accessible restrooms, and designated
parking spaces. They also provide sensory-friendly
exhibits with interactive elements catering to
learning and communication styles (Golden, 2023).

Furthermore, museums are experimenting with new
membership models to attract a younger and more
diverse  audience with interest-based and
community-oriented membership options. (Cuseum,
2021) These innovative approaches not only
enhance visitor engagement but also contribute to
increasing museum attendance rates. Recent studies
have also shown that the evolving landscape of
museum engagement strategies underscores the
importance of creating interactive, accessible, and
community-oriented experiences that resonate with
diverse audiences. By doing so, museums can fulfill
their unique purpose of creating inspiring,
enlightening, and profound experiences for
members of the public. (Hewitt, 2020).

This study analyzes the museum’s public spaces and
their role in facilitating learning. The study explores
how these spaces’ architectural design and
innovative technologies, such as augmented reality,
virtual reality, hologram, and AI, can enhance
visitors’ experience and promote learning. The
research also explores how these spaces foster
community engagement and contribute to forming
cultural identities.

Additionally, the study explores the potential for
transforming public spaces within the Saudi
National Museum into dynamic learning
environments.

2. Literature Review

Museums' architecture has evolved over the past
few decades to become more than just repositories
of artifacts; they are now seen as vital public spaces
that foster community learning. This study explores

the role of museums as community educational
arenas through their public spaces. Community
engagement and contribute to the formation of
cultural identities.

2.1. Museums Public Spaces

Museums are commonly described as public spaces
and public sphere actors (Barrett, 2011). In the
contemporary world, museum leaders increasingly
acknowledge the importance of fostering a deeper
connection with the public. This recognition stems
from a desire to make their institutions more
adaptable and valuable to their communities.

To accomplish these objectives, they are
considering innovative approaches to creating
public spaces that are not only easily accessible but
also permeable. These spaces are designed to be
welcoming and stimulate an interest in engagement.
Public spaces in this approach serve for multiple
purposes:

Innovative Design Approaches fo

Museums’ Public Spaces

l l l |

Public Flex:gl:]llty Value Accesisnhle
Adaptability Creation Permeable

Figure 1: Innovative Design Approaches for Museums’
Public Spaces- Source: authors

1. Public Engagement: To create a two-way
dialogue with the public, museums hope to
inspire visitors to engage more deeply with the
exhibits and programs. This includes interactive
exhibits, public forums, and social media
engagement. The goal is to make museums
more than just places for viewing exhibits but
also spaces for learning, discussion, and
community building (Barwick, 2020).

2. Flexibility & Adaptability: Museums are
working to become more adaptable in their
operations and offerings. This could mean
changing exhibits more frequently, offering a
wider range of programs, or even altering the
museum's physical layout to suit visitors' needs
better.

3. Value Creation: Museums seek to provide
more value to their visitors. This could be
through educational programs, cultural events,
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or partnerships with local organizations. By
offering more than just exhibits, museums can
become  valuable resources for their
communities.

4. Accessible and Permeable Spaces: Museums
are exploring the concept of creating spaces that
are both physically accessible and permeable.
This means removing barriers to entry, both
literal (like entrance fees or physical
accessibility) and figurative (like perceived
elitism or irrelevance). The aim is to make
museums welcoming all the community
members (Barwick, 2020).

By exploring opportunities to integrate museum

facilities with public spaces, museums can foster

stronger community connections and create inviting,
valuable environments for visitors.

2.1.1 Case Studies A: Museums’ Public Spaces

Case Study Analysis: Integrating Public Spaces in
Museum Design for Community Engagement.

Case Study A-1: The Studio Museum in Harlem
Location: Harlem, New York, USA | Year: 2023

The architectural design of this museum includes a
set of glass doors, which can be opened in differing
configurations, welcoming people to descending
steps that can be used as benches for watching
lectures, performances, and films presented on the
building’s lower level or simply for relaxing in
informal gatherings. (Barwick, 2020).

Functions are served by public spaces:

Accessible &
Permeable

Value
Creation

Flexibility & Public

—

Figure 2: Innovative Public Spaces of The Studio Museum
in Harlem - Source: (Barwick, 2020)

Case Study A-2: EMMA Espoo Museum of
Modern Art

Location: Espoo, Finland | Year: 2006

EMMA is a contemporary museum in Finland that
uses its public spaces: indoor and outdoor, to
engage the public and foster learning within the

Transforming Museums into Learning Arenas: The Case of Public Spaces in the Saudi National Museum

concept of “public work” used by Finnish museums
today. EMMA has taken education as their primary
task. It activates learning through a rich changing
agenda of activities that suits all age groups and

holds exhibitions to showcase the visitors’
outcomes. (Ohtonen, 2024).
Functions are served by public spaces:
Accessible & Value Flexibility & Public
Permeable Creation

——

Figure 3: Activities in Public Spaces of EMMA Espoo
Museum of Modern Art - Source: EMMA.org

Case Study A-3: The Great Court, The British
Museum (London, UK)

Location: London, UK | Year: 2002

The Great Court of the British Museum, located at
the heart of the museum, is a fully integrated, vast,
covered new central space that reads vividly, and a
new roof glazes the new public domain. The Great
Court often hosts special events, performances, and
educational activities that allow visitors to learn
about the museum's collections and exhibitions in a
vibrant setting. it increases the visitors' interest in
the museums and improves their experiences and
interactions with the Museum's collections (Foster,
Sudjic, & De Grey, 2001). This approach captures
the changes that characterized museums' missions in
the past few years: to produce meaningful learning
experiences for intended consumers by considering
demographic, psychographic, personal, and cultural
characteristics (Chang, 2015). The experience of the
Great Court shows that an artistic museum can act
as a public educational institution to meet the needs
and expectations of different targeted groups.

Functions are served by public spaces:

Accessible &
Permeable

Public

Flexibility &
Adaptability

Fzgure 4: The Great Court, The British Museum - Source:
(Foster, Sudjic, & De Grey, 2001)
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2.2. The Concept of Museum Education:

The idea of the ‘learning arena’ in museums is to
create scenarios that promote interactivity and
engagement of the visitor, where they are active
agents discovering and exploring on their own. This
approach  deviates from museum learning
experiences, usually characterized by
professionality and observation rather than touching
and interacting. The model calls viewers to touch,
make changes, engage with the content directly, and
involve themselves in the exhibited material to
incite curiosity and generate understanding (Simon,
2010). Museum-related initiatives, including the
democratization processes of design, architecture,
and program flexibility (McNeil, 2018), (Spiridon
& Sandu, 2016).

2.2.1. Theories of Museums’ Education:

Museums have evolved from static repositories of
artifacts into dynamic learning environments. This
shift is driven by various learning theories
emphasizing active engagement, social interaction,
and meaning making.

Theories Behind

Museums As Learning Arenas

|

Experiential

Multiple
Sociocultural

Theory

Intelligences
Theory Theory

Learning

Figure 5: Learning Theories behind museums as learning
arenas - Source: Authors

Learning Theories Behind Museums as Learning
Arenas:

Learning theories provide a framework for
understanding how information is absorbed,
processed, and retained during learning. In
museums, these theories can help us understand
how visitors interact with exhibits and gain
knowledge from their experiences.

Constructivist Theory posits that learners
construct their own understanding and knowledge
of the world through experiences and reflection on
those experiences (Hein, 1998). With their diverse
collections and interactive exhibits, museums
provide a rich context for learners to build
connections, ask questions, and test hypotheses.

Sociocultural Theory: This theory highlights the

O
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importance of social interaction and observation in
the learning process (Vygotsky, 1978). Museums,
by nature, are social spaces where learning can
occur through interaction and discussion with
others. Museums foster social learning by
encouraging dialogue and collaboration through
group tours, workshops, and family programs.

Multiple Intelligences Theory: This theory
suggests that individuals have different kinds of
“intelligence” therefore learn in different ways
(Gardner, 1983). Museums can cater to these
different intelligences through varied exhibit
designs. The Museum of Science in Boston, for
instance, offers a range of exhibits that appeal to
different senses and types of intelligence, from
hands-on exhibits (kinesthetic) to visually
stimulating displays (spatial) to interactive talks
(linguistic) (Hohenstein & Moussouri, 2017).

Experiential learning theory further emphasizes
the role of hands-on experiences in knowledge
acquisition. Museums excel in this regard by
offering activities that allow visitors to touch
objects, participate in simulations, and engage with
the exhibits in a tactile way.

In conclusion, learning theories provide valuable
insights into how museums can enhance their role
as learning arenas. By understanding and applying
these theories, museums can create more effective
and engaging learning experiences for their visitors
(Hohenstein & Moussouri, 2017).

2.2.2. Case Studies B — Examples of Museums
Applying Learning Theories

Case Study B-1: The Exploratorium in San
Francisco

The Science Museum champions interactive
exhibits, encouraging visitors to experiment, play,
and discover scientific concepts firsthand.

Applied learning theory:

Experiential
Learning

Theory

Figure 6: The PS of Exploratorium in San Francisco
Source: Museum website
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Case Study B-2: The Museum of Science in
Boston, USA

This museum offers a range of exhibits that appeal
to different senses and types of intelligence, from
hands-on  exhibits (kinesthetic) to visually
stimulating displays (spatial) to interactive talks
(linguistic).

Applied learning theories:

Experiential

Learning

Theory

Figure 7: The PS of The Museum of Science in Boston, USA
Source: https:/lwww.mos.org/

Case Study B-3: EMMA Espoo Museum of
Modern Art

EMMA has taken education as their primary task.
This contemporary museum uses its public spaces,
indoor and outdoor, to engage the public and foster
learning. It activates learning through a rich,
changing agenda of activities that suits all age
groups and holds exhibitions to showcase the
visitors’ outcomes.

Applied learning theories:

Experientia
Sociocultural .
| Learning
Theory

Theory

Transforming Museums into Learning Arenas: The Case of Public Spaces in the Saudi National Museum

Figure 8: The PS of The Museum of Science in Boston, USA
Source: https:/femmamuseum.fi/

2-3 Technology in Museums: Supporting
Visitors' Learning Experience

Modern museums incorporate technology in their
design and features for different purposes:

1. Enhancing Visitor Engagement:

Modern museums function as spaces where they
help create a unique atmosphere that would create
appropriate incentives for further learning facilitated
through the integration of design and technology in
the learning process (Flynn & Barwick, 2020);
(Alexander, 2014). There has been a change in
physical access and understanding of the openness
of spaces with the concern for physical
characterization of experiences of the visitors
socially as well as educationally (Macleod, 2005).
Museum architecture today fulfills many roles,
including storage of cultural artifacts, as a public
meeting place, and as a factor in city renewal
(Sirefman, 1999)

2. Enhancing Museum Accessibility:

Specific technological improvements can make the
museum more accessible to a larger population,
including the physically disabled. Large screens
with directions to touch and audio instructions for
all four language-speaking visitors will be installed.
Museums widely adopt mobile and digital
technologies to enhance physical and virtual
accessibility (Lisney, Bowen, Hearn, & Zedda,
2013).
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3. Enhancing Visitor Engagement:

Recently, museums have been interested in using
interactive  technologies to promote  visitor

experiences and engagement. These techniques
include passive ones like projection mapping,
Digital screen, and Digital audio systems to which
we exclude Touch Screens, QR codes, and virtual
reality that need wuser participation and are
considered an active engagement that possesses much

e |«

G ollli s &

Museums Commission

popularity among technology users (Karayilanoglu
&  Arabacioglu, 2020). Thus, interactivity,
multimedia forms, the choice of a convenient
interface, and its existence all influence the
improvement of attendees’ engagement, as found in
data obtained from several surveys of users that
suggest that they have positive attitudes towards
active engagement. (Hammady, Ma, Strathern, &
Mohamad, 2020, Hammady, 2021)

Digital User
Tool Description Engagement
Type Level
Display videos or
images to
Digital enhance visual
. Low
Screens perception
without user
interaction. Figure 1: Digital welcome boards enhance the museum
experience by displaying dynamic content such as
museum history, tour expectations, event schedules, social
media feeds, and visitor information. (Chatterjee, 2022)
WELCOME BACK
Deliver audio N
content to conve | g -
.. . . y 1% jamrg
Digital information, et
Audio create ambiance, Low
Systems | or provide context
without active Figure 2: An audio visual company Pure AV has installed
user input. advanced audio and visual systems at the Science and
Industry Museum and the Liverpool FC Museum in the
UK to enhance visitor engagement and storytelling (Bring
your exhibits to life with audio visual technologies, n.d.)
Projects digital
images onto
L surfaces to
Projection .
) transform spatial Low
-Mapping
atmosphere
without requiring
user interaction. Figure 3: Projection mapping, “The Klimt's Nights”
at Atelier des Lumiéres, Paris (Karayilanoglu &
Arabacioglu, 2020)
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Digital User
Tool Description Engagement
Type Level

Interactive
displays allow
users to access
Touch information, play High
Screens games, or watch
videos by
touching the
screen.

Figure 4: The Canadian Museum for Human Rights
engages visitors using digital technologies like
touchscreen displays. (Steve Chronic, Canadian

Museum for Human Rights)

Directs users to

Quick digital content,
Response s1.1ch as apps or Medium
(QR) information,
Codes through device
scanning.
Figure 5: OR codes and Macba APP at Barcelona Museum
of Contemporary Art (Karayilanoglu & Arabacioglu, 2020)
immerses users in
Virtual a virtual .
Reality environment V.la High
headsets, enabling
(VR) . . .
interaction with
digital content.
Figure 6: The “Louvre Museum’s” “Mona Lisa: Beyond
the Glass” VR exhibit offers an immersive exploration of
Leonardo da Vinci’s masterpiece, revealing hidden
details and the painting’s history (Richardson, 2024 )
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Digital
Tool
Type

User
Description
Level

Overlays digital
elements onto the
real world,
enhancing the
physical
environment with
interactive
features.

Augmente
d Reality
(AR)

High

o

Museums Commissior

Engagement

Figure 7: AR implementations in Tate Britain,
London, UK, (Karayilanoglu & Arabacioglu, 2020)

Combines AR
and VR, allowing
interaction with
both digital and
real-world content
simultaneously.

Mixed
Reality
(MR)

High

Figure 8: Mixed reality technology in museums enables
visitors to engage with exhibits in innovative ways,
blending the real and virtual worlds to enhance learning
and interaction. (VR & VR at The Museum, 2016)

Personalized
experiences using
data analysis and

intelligent
algorithms to
enhance visitor
engagement.

Artificial
Intelligen
ce (Al)

High

Figure 9: Artificial Intelligence is transforming museums
by personalizing visitor experiences and enhancing
engagement through interactive exhibits (Stiebel , 2023)

Table - 1: Passive and Active Digital Tools in Museums- Source: Authors

Case Studies C: Technology in Museums

Examples of Technology Application in Public
Spaces & Museums

Case Study C-1: Enhancing Learning in Public
Spaces Using Technology:

Tehran, 2019

(Nouri, Rafieian, & Ghasemi, 2019) investigated the
effects of ICTs on educational engagement in
Tehran's central urban spaces. When British
researchers tested using digital tools, such as
smartphones, iPads, and interactive screens
connected to free Wi-Fi, to share historical and
cultural information across several sites, public
interaction with the information blossomed.
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Public Space Technological Strategy included:

- Mobile devices, such as smartphones and iPads,
enable themselves to become autonomous
entities for content exploration.

- Smart Screens: People can explore interactive
and educational content with touch-sensitive
screens on building facades.

- Free Wi-Fi allows people to try, learn, and gain a
deeper engagement experience.

- Design Community Engagement Process: This
study demonstrated the importance of creating
inclusive, participatory public spaces.

Key Findings: Integrating ICTs in urban public
spaces  improves  visitors' interaction and
knowledge-building experience. Among the highest
contributing sources of variance, the study argued
for user-centered design to understand how visitors
would prefer and behave when building practical
digital learning tools.

Implications: This study provides examples of how
ICTs can convert urban public spaces into living-
learning centers.

Figure 9: Examples of Technologies used in enhancing
Learning in Public Spaces Using Technology in Tehran

Case Study C-2: The Cleveland Museum of Art,
Ohio, USA, 1916

The Cleveland Museum of Art (CMA) uses digital
technologies to engage and educate. A notable one
is "Gallery One," highlighted by (Murphy, 2015),
which includes both the "ArtLens Gallery" and an
"ArtLens App." These tools include self-guided
interactive tours, short films on edifying themes, or
more detailed information about certain artworks
that encourage personalized experiences and
increased knowledge of the collection.  The
museum's website promotes its mission to digital
education via classes and online tours. These digital
platforms enable the museum to reach a wider, more
diverse community of children. Adding these
technologies to the mix has greatly enhanced the

Transforming Museums into Learning Arenas: The Case of Public Spaces in the Saudi National Museum

experience for visitors by promoting engagement.

at the Cleveland Museum of Art.-
Source: (ArtLens , n.d.)

Key Findings and Implications: Digital tools
enhance learning and visitor interaction overall (as
Murphy's study clearly demonstrates). This case
emphasizes the mneed for user-oriented IT
development of digital tools that comply with
various visitor expectations.

Insights: This case demonstrates the enduring spirit
of humanity; it also exemplifies how we can push
our limitations to actualize innovative educational
experiences within museums and achieve scalable
access with AR and VR technologies.

Case Study C-3: The Australian Centre for the
Moving Image (ACMI) in Melbourne, Australia,
2002

Founded in Melbourne in 2002, the Australian
Centre for the Moving Image (ACMI) explores
film, television, digital culture and art. The museum
has transformed into an interactive, tech-enabled
place that augments how visitors learn and engage.
As Williams & Verevis (2018) noted ACMI has
“morphed from being a focus of the traditional
screen museum to becoming a more dynamic,
interactive location for diverse audiences” due to its
digital offerings and, by now, also wanting to offer
screen literacy.

Figure 11: Innovative use of technology and interactive
exhibits to enhance visitor engagement and provide immersive
digital experiences. Source: (acmi, 2002)



Figure 12: Innovative visitor experience in (ACMI), featuring
environments designed to engage audiences and enhance their
connection with the exhibits. Source: (Australian Centre For
The Moving Image — Visitor Experience, 2021)

Use of Technology: ACMI uses a range of digital
technologies to bring these new kinds of immersive
experiences into  being. Some  important
technological features are:

* Interactive Exhibits: Touchscreens, augmented
reality, and digital displays that enable visitors to
explore content interactively for self-paced
audiences or have personalized learning
experiences. Digital Screenings & Workshops —
The region has won the best-in-class audio-
visual technology to run a variety of video
screenings and live workshops, which can
directly provide practical and deep viewing with
film and digital media.

* User Experience and Behavior: ACMIs can
use innovative technology that can take a
traditional exhibition and fully convert it into an
interactive learning environment. The I+l serves
to help students, educators, and the public
imagine new possibilities for themselves, their
communities, and the world by providing
intuitive interfaces that create a more inclusive
and personalized form of learning based on
complex content.

Key Findings and Implications: Improving visitor
participation and potential learning outcomes, the
turn to digital engagement at ACMI in response to
these shifts, according to Williams & Verevis
(2018). The museum's use of technology illustrates
how technology can be used to improve educational
experiences and bring people together.

Insights: The success of ACMI suggests that
museums can use digital platforms to establish
interactive and educational spaces for at least a
portion of their visitor base. Future initiatives could
continue to look for creative digital solutions that
enhance visitor experiences. (WorldsScreen, 2009).

O
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3. Learning Takeaways and Recommendations
from Case Studies:

As concluded by Mostafa (2016) “The learner's
experience should be the focus of the learning
process, not only its intended outcomes”.

1. Interactive and Individualized Experiences:
Museums that implemented new methods to
create a truly unique experience through digital
features personalized for each visitor (Murphy,
2015), there are now interactive touchscreens,
virtual headset displays, and extremely user-
friendly apps that guide users on tours in a fun
and immersive way (Rosenberg, 2013). By
doing so, not only does the practice cater to
educate and engage in a meaningful way but
also allows exhibits to be more inclusive, thus
giving avenues for a wider audience to relate
back with.

2. Enhancing Educational Engagement in
Urban Public Spaces with ICT: A study that
explores education engagement and the use of
digital learning tools (specifically mobile
devices and interactive screens) revealed the
potential of these tools/systems to facilitate
interaction, both individually and
collaboratively, with cultural content (Nouri,
Rafieian, & Ghasemi, 2019). Museum learning,
too, is clearly in line for some tech-related help.

3. Building Immersive Environments: The
advantages of converting the space of museums
into an interacted area clearly evidence how
digital installations and audiovisual systems can
help museums re-cultivate their environment to
promote and support visitor meaning making
and understanding (Williams & Verevis, 2018).
By adopting such a strategy, you would have
stories to tell that would be amazing cultural
and historical narratives of Saudi Arabia.

4. Interactive Exhibits: The Shadow Box and
Color Wall are two examples of how new
hands-on  digital tools and immersive
experiences in exhibits show a blending of
technology with traditional exhibits into
interactive learning spaces (Rosenberg, 2013).
This method not only makes people click to
engage but also makes them excited about the
learning process.
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3.2 Research Methodology:

The research applies a case study qualitative
methodology. An analytical study was applied to
selected international museums as case studies for
incorporating their public spaces into their learning
venues and the type of technical tools and
applications used for this mission. In researching
the context of Saudi Arabia, the study draws
insights from the broader literature of international
museums employing their public spaces for
educational activities to understand the potential of
the Saudi National Museum, SNM, as a community
educational arena.

4. Case Study: The Public Spaces of the Saudi
National Museum

4.1. Background of The Saudi National Museum

The National Museum of Saudi Arabia, located in
Riyadh, Saudi Arabia, in the al-Murabaa Heritage
District, was established in 1999 as a part of the
King  Abdulaziz = Historical  Centre. Its
comprehensive collection of artifacts provides a rich
weaving of the nation's history, from its pre-Islamic
era to the present day. The museum's educational
programs are designed to engage visitors of all ages
and backgrounds, offering a variety of learning
experiences, including guided tours, workshops, and
interactive exhibits.

Fzgure 13 Arial view of The Suudz Natzomzl Museum and Al-
Murabaa Historical Palace

One of the museum's key educational objectives is
to promote cultural understanding and appreciation.
By showcasing the diverse cultural heritage of
Saudi Arabia, the museum aims to foster a sense of
national identity and pride among its visitors.
Additionally, the museum seeks to contribute to the
broader understanding of Islamic culture and its
global influence.

Transforming Museums into Learning Arenas: The Case of Public Spaces in the Saudi National Museum

4.2. Selection Criteria for Public Spaces

The study followed a specific criterion for selecting
the public spaces in SNM to apply the proposed
placemaking educational settings using technology:

1. Limited usage and less active areas.
2. Indoor or outdoor spaces near the entrance and
can be a part of the tour.

3. Not to conflict with existing use.

4. Avoid conflict with visitors’ circulation paths.

5. Possibility of transformation with minimum
intervention.

6. Easy for the visitors to observe, access, and
engage.

7. Dimension and Proportion of the selected area.

Figure 14: Architecture floor plan of the Saudi National
Museum showing main and side entrances
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Figure 15: Site plan of the Saudi National Museum showing
its relation in the urban context

4.3. Transformation Strategies:

= Proposing creative strategies to transform
selected public spaces into engaging learning
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environments.

= Study the selected public spaces through
visits, photographs, and floor plans.

= Suggested Interactive installations or digital
displays related to museum exhibits.

= Recommended learning activities suitable in
public spaces.

= Use of emerging technologies for interactive
learning.

* Provide comfortable seating for informal
learning discussions and resting.

= Consideration of Arabic language and cultural
relevance in learning materials

lsr [ jr‘e s “ Figure 19: Space after transformation

Activity:  Information,  Storytelling,  Spatial
experience of historical events and places.

Figure 16: Floor plan of the Saudi National Museum
showing the two selected spaces

Technology:

- Quick Response (QR) Codes

- Augmented Reality (AR):

- Interactive Touch Screens,

- Display Screen

- Smart mobile cameras,

Space installation:
Figure 17: Spatial characteristics of the two selected spaces . )
- Stand installations

4-3-1- Transformation Area 1: - Motion Sensors

Museum main entrance plaza. - Touch screens

SCAN TO
GET A MAP

Figure 18: Transformed Area 1: Museum main entrance plaza-
Space Before transformation
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4-3-2 Transformation Area 2:

Museum Lounge

Figure 21: Transformed Area 2: Museum Lounge- Space after
transformation

Activities: Storytelling of Historical events
Technology: Hologram: 3D moving ghosty figure

Space installation: Three steps seating theater

4-3-3 Implementation:

Developer teams can better unite globally with
people in the development market to make the most
immersive and quality content. For instance, the
virtual reality experience "Mona Lisa: Beyond the
Glass," installed at the Louvre, may give the Saudis
an idea of how to tell mind-boggling stories about
their history and heritage (Richardson, 2024).
Practice closer relationships with schools through
digital teaching scenarios that could apply on-site
and at a distance, allowing the learning process to
move beyond the conventional museum visit.
(Refae & Mostafa, 2018)

Overall Impact: These digital tools will transform
these fields into lively educational spaces, thus
reinforcing the link with the Saudi culture and history

Transforming Museums into Learning Arenas: The Case of Public Spaces in the Saudi National Museum

and setting and motivating innovation and

community engagement.

5. Conclusion and Recommendations:

Discussed experiences of international cases that
clearly showed successful practices when the public
spaces associated with museums were transformed
into learning arenas. Digital tools and new emerging
technologies play a pivotal role in that success.
However, in order to maintain the visitors and link
to the museum, it is required to provide ongoing
learning programs with attractive, interactive
activities that suit all ages, especially children and
youth.

The study opens the door to investigate more deeply
the activation of the public spaces of the Saudi
National Museum and takes advantage of its
currently underused spaces to turn them into smart,
active learning arenas. The museum's digital
transformation will foster community engagement
through interactive workshops, cultural events, and
collaborative projects, creating a vibrant hub for
culture exchange.

Interactive exhibits and virtual reality experiences
will engage wvisitors in a dynamic learning
environment, providing a deeper understanding of
Saudi history and culture through Immersive
experience.

The museum's digital initiatives will reduce the
need for printed materials and minimize
environmental impact, aligning with the nation's
commitment to environmental stewardship.

The future of the Saudi National Museum is filled
with possibilities as it continues to evolve as a
leader in, and inspiring visitors from around the
world. It could also be a community hub where
people come not just to see exhibits but to learn,
engage, and connect with others.

This vision represents a significant shift in how
museums view their role in society and how to
serve vibrant communities.

Future research could explore the impact of such
engagement on community development, continued
learning, and social cohesion.
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Abstract

Museums have long been dedicated to preserving
the nation’s rich cultural heritage. However,
traditional museum experiences often fail to engage
younger audiences, who increasingly seek
interactive and immersive alternatives. This
research investigates the potential of metaverse
gaming as a novel approach to museum experiences
and cultural conservation in Saudi Arabia. The
study centers on Metalula, a metaverse game
designed as an interactive virtual museum that
meticulously replicates the Tomb of Bin Lihyan in
AlUla. The game was developed with the primary
goal of finding new ways to connect younger
generations with cultural heritage by integrating
gaming elements with innovative museum practices
and advanced metaverse technologies. Metalula
aims to create an immersive and engaging
experience that resonates deeply with young users,
transforming cultural exploration into a meaningful
activity that bridges the gap between traditional
heritage preservation and the digital interests of
modern audiences.

An engagement assessment was conducted with 84
participants, divided into two groups: one using
virtual reality headsets and the other using mobile
devices. The findings reveal the significant potential
of metaverse games to revolutionize museum
experiences and enhance cultural preservation.
These digital platforms can foster intercultural
understanding among younger generations, making
cultural heritage more accessible and relevant. In
the context of the region’s rapidly evolving cultural
landscape, this research underscores the need for
further exploration and development of metaverse
technologies. It highlights the opportunities these
innovations offer for revitalizing Saudi Arabia’s
cultural traditions. By encouraging active
participation, metaverse games can help preserve
the nation’s heritage in a way that resonates with
future generations, ensuring that these rich
traditions remain vibrant and accessible.
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Keywords
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1. Introduction

The metaverse opens up extraordinary experiences,
allowing people to engage in real-world scenarios
while enjoying a sense of entertainment. These
dynamic games offer not only adventures but also
the chance to connect with classmates in a shared
digital space (Oliveira & Cruz, 2023; Jo et al,
2024). As the line between the physical world and
virtual environments becomes increasingly blurred,
it creates opportunities for rich interactions and
even trade within these immersive spaces
(Bhattacharya et al., 2023; Calli & Ediz, 2023). As
such, these shifts are changing cultural heritage
through presenting various thrilling ways through
which people from different walks of life can
communicate (Jo et al., 2024).
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By keeping our traditions, promoting artistic stock
and enabling larger public access to immersive
experiences, museum metaverse games can turn
upside down the way we understand culture in
interactive terms (Hashem et al., 2023). The rise of
metaverse applications marks a point in which art
becomes a blended practice as it allows museums to
transcend real-world limits beyond tangible spaces
through innovative engagement models attracting
new audiences (Sanghvi et al., 2024). This research
investigates ways through which metaverse can
improve museum experiences for young adults by
using latest means of presenting historical stories
creatively. It also considers problems encountered
by old and new visitors so as to unveil prospects for
improving innovation and user engagement among
contemporary individuals (Ramezani et al., 2024).

1.1 Motivation

The motivation for this research arises from the
noticeable disconnect between traditional museum
experiences and the evolving interests of younger
generations in Saudi Arabia. In an era where digital
engagement is paramount, younger audiences are
increasingly drawn to interactive, immersive
platforms that allow them to actively participate in
cultural exploration rather than passively observe it.
This shift in preferences highlights a critical need to
reimagine how cultural heritage is presented and
preserved in the Saudi context.

By investigating the potential of metaverse games
like "Metalula," this research seeks to explore how
these innovative technologies can bridge the gap
between traditional cultural preservation methods
and the expectations of modern audiences. The goal
is to discover how such platforms can not only
engage younger generations in meaningful ways but
also make Saudi Arabia's rich heritage more
accessible, vibrant, and relevant to future
generations. This exploration is driven by the desire
to ensure that the nation's cultural legacy continues
to thrive in a way that resonates with contemporary
society, fostering a deeper connection between past
and present.

1.2 Aim and Objectives

The goal of this study is to investigate how
metaverse gaming may serve as an innovative
instrument in the service of enhancing museums’
operations and safeguarding cultural legacy in Saudi
Arabia. Therefore, it will explore how immersive

technologies like metaverse games can be integrated
into museum practices with a view to engaging
youth and fostering sustainability for the rich
culture that characterizes the Saudi nation.

The objectives of the works are as follow;

. To explore the concept of the metaverse and
its potential applications in the preservation
and promotion of cultural heritage within the
context of Saudi Arabia.

= To showcase how metaverse games,
specifically through the case study of
Metalula, can attract and engage younger
generations by offering interactive and
immersive museum experiences.

) To identify and outline the challenges and
opportunities  associated  with  utilizing
metaverse games for cultural heritage

preservation, with a focus on technological,
cultural, and educational aspects.

2. Literature Review

The digital transformation of museums through the
metaverse has been explored by various scholars,
each contributing valuable insights to this emerging
field. One notable study is by Longo et al. (2023),
who examined the potential of the MetaSea project
to modernize cultural sites. Their research
highlighted how metaverse technologies could
enhance cultural offerings, particularly for younger
generations. In-depth semi-structured interviews
and field observations were carried and made to
show that metaverses provide better edutainment
alternative for Gen Z who are more inclined to
engage with heritage than other people in the
society.

Adoption of metaverse exhibitions as a new method
against traditional physical ones is the study done
by Lee J. et al. (2024). It points out that one can
access them easily because they are temporary and
imaginative, unlike conventional exhibitions.
Investigating another aspect of these topics is
gamification in metaverse exhibitions, which shows
how interactive elements and mission completion
facilitate support of visitors’ understanding of
offline exhibition narratives while improving
engagement with exhibition themes.

In their research, Mystakidis et al. (2024) looked
into how social VR environments within the Metaverse



ICEIM rOF

Colall § iy alazll Joall a5l

Cultural Preservation

have been applied in online museums and found
that WebXR technology and gamification led to
increased engagement as well as the motivation of
elementary education teachers together with their
students. Thus, the research provides guidelines for
developing efficient playful learning strategies in
virtual settings.

Agustini K. et al. (2023), studied how gamification
and virtual reality affected instructional approaches
towards Prehistory courses in Indonesia at
UNDIKSHA level. They used ADDIE model while
designing an educational game that raised students’
motivation, activity and comprehension levels by
91.81% average response rate along with effect
score of 0.80 denoting a high degree of efficacy
over time.

Alabau A. et al. (2024) attempted to amalgamate
multilayer animations with sophisticated shader
technologies with the aim of improving visitor
social interactions within the metaverse showrooms.
In the process of exploring immersive, user centric
VR experiences, their research project incorporated
a Mars-themed virtual exhibition developed using
Unity and Spatial.io against limitations imposed by
external scripts for a broader initiative in digital
museology.

Unali M. et al. (2023) examined how virtual
museums (VM) evolved from the late 1980s when
they first emerged through different technological
advancements along with interactive systems that
came into place over time. They identified some
major milestones which include Guggenheim
Foundation’s 1999 Virtual Museum along with
UNESCO’s 2003 Charter on Digital Heritage.

Wu R. et al. (2024) shared the findings of their
investigations into the key determinants of young
users’ continuous engagement with digital twin-
enhanced metaverse museums where hedonistic,
utilitarian, social, and technological dimensions
were revealed to be critical determinants. In this
study, which used communication’s uses and
gratification theory (UGT), Partial Least Squares
Structural Equation Modeling (PLS-SEM) was
applied on a selection of 307 participants who found
out that users’ continued intention for engaging in
the Metaverse Digital Twin Museum (MDTM) is
influenced significantly by hope, information, self-
presentation, social interaction, social presence and
immersion. Chen Y. et al. (2024) delved into the ways
AR affects tourists’ post-experience intentions through

Unveiling Saudi Arabia's Heritage: Metaverse Games as Catalysts for Museum Innovation and

socio-technical perspective, concentrating on
technical individual and situational factors. Survey
data obtained from 254 Liangzhu Museum visitors
who wore AR glasses were analyzed for their effect
on AR usage as well as destination revisit intentions
via satisfaction, which was influenced by such
variables as technical novelty, individual trust in
technology, and beauty, education, etc.

2.1 Problem Statement

The preservation and promotion of Saudi Arabia's
rich cultural heritage is a critical priority for the
nation's museums, yet traditional museum
experiences often struggle to engage younger
generations who increasingly seek interactive and
immersive experiences beyond static displays and
conventional exhibits, leading to a potential
disconnect that threatens the sustainability of
cultural heritage preservation in the digital age.
Emerging technologies like the metaverse offer a
unique opportunity to reimagine cultural heritage
presentations, particularly for younger audiences;
however, the integration of these technologies into
museum practices, especially in the Saudi context,
remains underexplored. This research aims to fill
this gap by exploring the potential of metaverse
games as innovative tools for museum innovation
and cultural preservation in Saudi Arabia, focusing
on how metaverse gaming, specifically through the
case study of Metalula, can be effectively integrated
with architectural design and museum practices to
create engaging, immersive experiences that
resonate with younger generations, thereby
fostering greater cultural understanding and
ensuring the sustainability of Saudi Arabia's cultural
heritage for future generations.

3. Methodology

This study employed a mixed-methods approach to
develop and assess Metalula, a metaverse game
designed as an interactive virtual museum
replicating the Tomb of Bin Lihyan in AlUla. The
goal was to explore how metaverse technology can
engage younger audiences in cultural heritage. To
assess the engagement level of users, 84 participants
were divided into two groups: one using virtual
reality headsets and the other using mobile devices.
Participants explored the virtual museum, and their
interactions were observed. Afterward, they
completed a survey measuring engagement,
satisfaction, and overall experience. The data were



Unveiling Saudi Arabia's Heritage: Metaverse Games as Catalysts for Museum Innovation and

Cultural Preservation

analyzed to compare engagement levels between the
two groups, focusing on user satisfaction and the
educational value of the experience (as illustrated in
Figure 1, a flowchart representing the methodology
process).

( )
Development of Metalula Engagement Assessment
Design and Participant Selection | 84 participants, focusing on
Conceptualization Vounger audiences.

Practical

ages and
for 30 Testing Procedure Use of VR headsets and
mobile devices.
PP
Integration of Gaming ke 1P,
Elements
s Modelling
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a
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it elling an
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Figure 1: Methodology process flow chart

3.1 Site Selection and Cultural Context

The Tomb of Bin Lihyan was chosen in view of its
significant historical past and its potential for
immersive digital recording due to the rich cultural
heritage it represents in Al-Ula, Saudi Arabia. This
tomb, which dates back to the 1st century AD gives
us important knowledge about the burial customs
among Lihyanites in olden days (Han et al., 2023).
The objective was to create a metaverse game that
could truly represent the site in a virtual world,
hence giving users a chance for an interactive and
educational excursion that mixes amassing of
cultural histories and present technological
advancements. Figure 2 shows the architecture of
tomb modeling.

Figure 2: Architecture of Tomb modeling

As illustrated in Figure 3, a flowchart representing
the user journey within “Metalula: Innovating
Cultural Preservation through Metaverse Games in
Saudi Arabia's Museums” is presented. The starting
point symbolizes users’ entry point into the
Metaverse environment (Ali, 2024). The first stage
is called Introduction (Intro) and immerses users
into a virtual experience that has an Exterior Scene
(Tomb), offering a visually rich portrayal of an
ancient tomb thus setting up historical and cultural
context. Motion Graphics are included which enhance
cinematographic appearance while there are also
Descriptions and Info for Site which provide

po |

[P ST ST Y ¢
Museums Commission " and Innovation in Museums.

72

detailed education content its  historical

significance.
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Collecting ancient coins is one of the activities that
form part of this introduction to the experience. This
is a game-like approach designed to promote
exploration and interaction while simultaneously
learning about the heritage of Saudi Arabia. The
second level has more detailed sections that build
on the cultural narrative presented at the outset
leads to the main room in the museum. From here,
users can interact with sculptures (Item 1, Item 2,
Item 3...). As they advance to level three,
interactivity and content become richer still. Finally,
there are the theater room where one can get deeper
understanding of Saudi heritage through watching
documentaries, cultural performances among other
kinds of films being shown. In conclusion, it aims at
providing an entertaining yet informative journey
through Saudi Arabian culture with the use of
modern gaming and virtual reality techniques.

Stop

A

Intro Scene

Theater - Henat Lecture

Exterior scene (Tomb)

Motion graphics

Museum Room ‘

S

Descriptions and info for the site

®ep®
G I

Collection of ancient coins

Figure 3: Proposed Game scenario development architecture

3.2 Steps involved in the Integrating Metaverse
Games in Museums

The game players must find ancient coins that are
hidden all over the place so that they can reach the
tomb's inside and navigate a digital museum filled
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with statues and objects significant to the history of
Saudi Arabia. The journey concludes in a virtual
auditorium where players can access a documentary
video about Hinat, an ancient Nabataean female
found in Hegra (AlUla) grave dating from 2000
years ago. Searching phase and task assigning phase
is shown in figure 4 (a) and (b).

Find All Ancient Coins ()

(b)

Figure 4: (a) Task Assigning through metaverse
(b) Searching Phase

3.2.1 Game Development and Metaverse
Platform

Creating immersive virtual experiences is the main
goal behind game development and metaverse
platforms. They utilize advanced technologies to
build interactive environments where users can
engage, explore and collaborate in real time
bridging the gap between gaming and the vast
digital universe.

3.2.2 Platform Selection

The Spatial platform was selected for its ability to
provide immersive, interactive and multi-user
experience on a variety of devices including VR
headsets, mobile phones, tablets and desktops. The
wide range of these devices makes it easier for
different kinds of audiences to access this platform.
In order to enrich the virtual setting with metaverse
characteristics, the Spatial Creator Toolkit Standard
Development Kit was used. This SDK enables live
user interactions that improve the overall virtual
feeling.

3.2.3 3D-Modeling and Virtual Environment
Creation

= Modeling Tools: Virtual Museum was created in
Unreal Engine. 3ds blender was used extensively
for sculpturing various objects in the virtual
museum.

= Optimization: The modeling phase managed to
keep a fine balance between the detailed
representation of cultural elements and meeting
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performance requirements of Spatial SDK.
Consequently, there were fewer vertices and
tillable textures applied to ensure high visual
quality and a smoother user experience.

» Integration: The 3D environment was exported
from Unreal Engine and imported into Unity 3D,
a versatile game engine that supports interactive
experiences. The Spatial SDK was then
integrated into the Unity project, allowing for the
development of metaverse functionalities such as
avatar creation, navigation, and real-time user
interactions.

3.3 Testing Procedure

Participants were asked to navigate the virtual
environment, interact with the sculptures, and watch
the video presentation within the theater. Images of
the testing procedure is shown in figure 5 (a-d).

© )

Figure 5 (a-d): Images of the testing procedure

Their engagement levels were measured through
engagement questionnaire. The testing phase aimed
to identify the effectiveness of the metaverse game
in engaging users and conveying cultural heritage
content.

3.4 Analysis on Descriptive Statistics

Data was collected from 84 young participants
using a comprehensive set of questions about their
experiences with “Metalula” game using VR
Headsets, and the Smartphones. It was computed
descriptive statistics to assess preference and
experience with these devices. Minimum, maximum
and median values were calculated for 12 questions
about playing the game experiences using VR
Headsets and Smartphones as shown in Table 1.
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Table 1: Descriptive statistics

R C . C A . C
Que O alre
1 I lost myself in this experience 4 4 5 1 3 5
) The j[lm? I spent using the 3 5 5 1 ) 5
application just slipped away
3 I was absorbed in this experience 4 4 5 1 2 2
4 I felt. fru'strated while using this 1 1 4 1 ) 4
application
5 I found this application confusing to 1 ) 4 1 ) 3
use
6 using this application was taxing 2 2 4 2 2 4
7 this application was attractive 4 5 5 1 3 5
3 this apphcatlon was aesthetically 3 5 5 1 4 5
appealing.
9 This application appealed to my 4 4 5 1 4 5
senses.
Using this application was
10 worthwhile 4 > > ! 4 >
11 | MY experience was rewarding. 2 5 5 1 4 5
12 | Ifelt interested in this experience. 1 5 5 1 4 5

The analysis of the data collected from 84
participants who used both VR headsets and
smartphones to experience the “Metalula” game
reveals clear trends in user preferences and
experiences. Across various aspects of gameplay,
including immersion, engagement, and overall
satisfaction, the VR  headset consistently
outperformed the smartphone.

Participants generally reported higher levels of
immersion and engagement when using the VR
headset. Many indicated that they felt more
absorbed in the experience, with time seemingly
slipping away, while the smartphone experience
was less engaging, often receiving more neutral or
negative feedback. These findings suggest that the
immersive nature of VR technology has a
significant impact on how users interact with and
perceive  digital  content, particularly in
environments designed to replicate real-world
cultural sites.

Moreover, the aesthetic appeal and sensory engagement

provided by the VR headset were rated highly, with
participants expressing strong agreement that the VR
experience was both attractive and rewarding. In
contrast, the smartphone experience, while still
appreciated, did not evoke the same level of
enthusiasm or satisfaction. This difference
highlights the potential of VR technology to create
more impactful and memorable experiences,
especially in contexts where visual and sensory
richness are essential.

Overall, the data suggests that VR headsets offer a
more compelling and immersive platform for
interactive experiences like “Metalula”, particularly
when the goal is to engage users in cultural
exploration and education. The positive feedback
for the VR headset emphasizes its potential as a
powerful tool for enhancing digital museum
experiences, making cultural heritage more
accessible and engaging for younger audiences.
This analysis underscores the importance of
leveraging advanced technologies to create more
dynamic and effective educational tools that resonate
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with modern audiences.

To assess the difference in perceived value and user
satisfaction between the VR headset and smartphone

experiences, a one-sample t-test was conducted. The
sum of all responses to the questions was computed
to create a composite score, which was then labeled
as the "Perceived Value and User Satisfaction"
factor. The type of device used (VR headset or
smartphone) served as the grouping variable, and
"Perceived Value and User Satisfaction" was the
target variable.

Table 2: Group Statistics of VR Headset and
smartphone.

Std. Std. Error

Mean ..
Deviation

Type N

Mean

Smartphones | 42 |36.2381 | 2.81814 43485

VR headset | 42 |39.4048 | 2.82894 43651

The group statistics, as presented in Table 2, show
the mean scores for both the VR headset and
smartphone groups. The mean score for the VR
headset group was 39.40 with a standard deviation
of 2.83, while the smartphone group had a mean
score of 36.23 with a standard deviation of 2.82.
This initial observation indicates that participants
generally reported higher perceived value and
satisfaction when using the VR headset compared to
the smartphone.

Unveiling Saudi Arabia's Heritage: Metaverse Games as Catalysts for Museum Innovation and

Hypothesis Testing

Null Hypothesis (Ho): There is no difference
between Perceived Value and User Satisfaction of
VR Headset and smartphone.

Alternative Hypothesis (Ha): There is a difference
between Perceived Value and User Satisfaction of
VR Headset and smartphone.

The results of the t-test, summarized in Table 3,
provide statistical evidence to reject the null
hypothesis. The p-value obtained from the t-test was
less than 0.05, specifically p = 0.000, indicating a
significant difference between the two groups.

The t-test results show a significant difference in
perceived value and user satisfaction between the
VR headset and smartphone groups, with the VR
headset scoring 3.17 points higher on average. This
difference is statistically significant, as indicated by
the t-value of -5.139 and a p-value of 0.000. The
95% confidence interval for the difference in means
ranges from -4.39 to -1.94, further supporting the
conclusion that the VR headset provides superior
user experience compared to the smartphone.

The findings from the t-test indicate that the
perceived value and wuser satisfaction are
significantly higher for the VR headset compared to
the smartphone. This suggests that the VR headset
offers a more engaging and satisfying experience
for users, making it a better option for immersive
applications like the “Metalula” game. Therefore,
the null hypothesis is rejected, and the alternative
hypothesis is accepted, confirming that the user
experience with the VR headset is indeed superior
to that with the smartphone.

Table 2: Descriptive statistics

Levene's Test | t-test for Equality of Means

Lower | Upper
Equal
variances | 235 | 629 [-5.139| 82 000 | -3.16667 | 61615 | -4392 | -1.940
Pel'CeiVed assumed
Value and
User Egual
Satisfaction Varﬁceg 5.139] 819 | 000 | -3.16667 | 61615 | -4392 | -1.940
assumed
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5. Conclusion

The research ends up concluding that integrating
metaverse  technologies through the game
“Metalula” may be an avenue for effectively
engaging younger audiences with the Saudi
Arabia’s culture. This is largely due to the inability
of conventional museum experiences to engage this
age group which prefers interactive and immersive
encounters. By simulating the Tomb of Bin Lihyan
in AlUla, “Metalula” provides a dynamic and
immersive virtual museum experience that fits
within contemporary interests and technological
developments. The research points out that
incorporating architectural design principles into
museums together with advanced metaverse
technologies will enhance the viewing experience
considerably. These innovations create an engaging
environment, which totally captivates the young,
who have come to understand more about their
historical and cultural contexts through real-time
interactions and detailed information. It has also
been established that metaverse games can act as
instruments for cultural preservation as well
innovation when it comes to museums. More
importantly, such theories help make heritage more
relatable and accessible for the younger generation
by promoting intercultural understanding as well as
appreciation skills among these individuals. The
research demonstrates how metaverse games could
reignite Saudi Arabia's initiatives on protecting its
cultural heritage, and suggests that further study and
development are required in this area as it continues
to evolve. By making it more engaging and
interactive, such a strategy may help maintain
strong cultural preservation that is relevant to the
youth of tomorrow, thereby keeping their heritage
up to date.

Metaverse games offer significant potential benefits
for cultural preservation by increasing global
accessibility to cultural heritage through virtual
recreations of historical sites and artifacts, enabling
engagement  that  transcends  geographical
limitations. They also serve as digital archives,
preserving high-resolution 3D models of cultural
artifacts, complementing traditional preservation
methods. Additionally, metaverse games enhance
visitor experiences and learning outcomes by
providing immersive, interactive environments that
deepen users' understanding of cultural history and
create stronger emotional connections.

6. Future Scope

This study raises several important areas that
require further research and development. Firstly,
longitudinal studies are necessary to determine the
effects of metaverse experiences on users’ cultural
understanding and engagement over a long period
of time, particularly how continuous interactions
with  virtual environments influence one’s
appreciation for cultural heritage and conventional
museum visits. Furthermore, it is important that
future research investigates how emerging
technologies such as augmented reality (AR) and
artificial intelligence (AI) can be integrated into
these metaverse platforms to improve interactivity
as well as personalization. Accessibility and
inclusivity issues need to be addressed for
metaverse experiences offered to people who may
not be able to fully understand or use them digitally
because they do not have access to technology or
good electronic literacy. This could possibly involve
creating simplified interfaces or offering educative

content. Additionally, continuing studies are
required so as to guarantee that digital environments
depict cultures accurately and respectfully;

therefore, a close collaboration with historians,
archaeologists or cultural specialists is essential in
order for the projects not to lose their original
meanings.
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