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ABSTRACT

Museums preserve the cultural memory of humanity, leveraging historical reflections and
the exaltation of diversity in inclusive and representative spaces. In this scenario, it is
investigated how interactivity and museum modernization can contribute to the
preservation and appreciation of cultural memory, promoting sustainable development in
the Metropolitan Region of Vale do Paraiba and the North Coast of Sdo Paulo (RMVPLN).
From a bibliographic approach and direct observations, the use of interactive technologies,
such as augmented reality, audio guides, and educational applications, in the strengthening
of museums as cultural, social, and economic agents are analyzed. The results
demonstrate that technological resources, such as augmented reality, audio guides, and
educational applications, have the potential to transform museums into more dynamic and
attractive spaces, connecting diverse audiences to regional traditions and promoting
sustainable cultural tourism. However, modernization faces significant challenges, including
insufficient financial resources, lack of integrated planning, and structural limitations. In
addition, the lack of representative narratives, especially of Indigenous and quilombola
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communities, restricts the potential of museums to promote social inclusion and strengthen
cultural identities in the RMVPLN. Given this panorama, the need for coordinated efforts
between governments, educational institutions, and civil society to overcome these
obstacles and enable museum modernization is highlighted. By integrating cultural
preservation and contemporary demands for inclusion, equity, and sustainability, such
initiatives can consolidate museums as agents of regional transformation, contributing to
the integrated and sustainable development of the region.

Keywords: Cultural Heritage. Technological Resources. Equity. Sustainable development.
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INTRODUCTION

Globally, museums have occupied a prominent place in the preservation of cultural
memory, promoting critical reflection on history and valuing diversity (Witcomb, 2013).
According to Padilha et al. (2014), over time, these institutions have evolved from simple
guardians of objects and narrators of the past to become dynamic spaces for learning,
intercultural dialogue, and citizenship building, responding to the demand for initiatives that
promote a deeper understanding of the historical and social relevance of cultural heritage.

Defined by the International Council of Museums (ICOM, 2022) as permanent and
non-profit institutions, museums are characterized as public and inclusive spaces, focused
on reflection, knowledge sharing, and social integration (Vassiliadis; Belenioti, 2017;
Dantas et al., 2020). In addition, its transformative function encompasses educational and
interactive activities, such as workshops, exhibitions, and debates, connecting the past to
the present and contributing to a more inclusive and sustainable future (Glnay, 2012;
Erbay, 2019).

Although the traditional museological models of the twentieth century have been
marked by limited interactions between the public and the collection, according to Costa
(2022), recent transformations have prioritized participatory practices that intensify visitor
engagement, stimulating more dynamic and thought-provoking experiences (Felgueiras,
2023). In this scenario, digital and interactive technologies have taken a leading role in
expanding the possibilities of interpretation and experience of the collections, strengthening
the public's connection with cultural heritage (Trunfio et al., 2022; Omran et al., 2023).

Despite the opportunities brought by museum modernization, according to Laurell et
al. (2019), challenges such as budget limitations and the need for adequate planning for
the implementation of innovations persist. However, according to Coban et al. (2022),
initiatives that position these entities as dynamic learning centers have shown potential to
attract diverse audiences, promote inclusive practices, and drive sustainable development
on a regional scale.

In the Brazilian context, the Metropolitan Region of Vale do Paraiba and North Coast
(RMVPLN), located in the state of S&o Paulo, is a relevant example of how museums can
act in the preservation of cultural memory in historical contexts of great relevance. The
region, also known as Vale do Paraiba Paulista, is composed of 39 municipalities and had
significant participation in historical events, such as the Independence of Brazil and the

abolitionist movements, in addition to influencing cultural currents, such as modernism and
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regionalism (Fausto, 1994; Arruda, 2011). However, even though it has an expressive
material heritage, issues such as the dispersion of historical materials make it difficult for
the public and researchers to access these assets (Gongalves; Oliveira, 2023).

The interactive cultural spaces in the RMVPLN have received attention for their
contribution to the appreciation of cultural heritage and the stimulation of sustainable
development. Initiatives of this nature expand historical understanding and boost the
regional economy by strengthening production chains and promoting inclusive practices
(Lupo, 2021). In addition, they dialogue with global goals, such as quality education
(Sustainable Development Goal 4 — SDG 4), the construction of sustainable communities
(SDG 11), and the strengthening of partnerships (SDG 17).

Through bibliometric techniques, this study seeks to analyze how interactivity and
museum modernization can contribute to the preservation and appreciation of cultural
memory, promoting sustainable development in the Metropolitan Region of Vale do Paraiba
and North Coast (RMVPLN). Additionally, it examines the transition from museums to
interactive cultural spaces and its impacts on the appreciation of cultural heritage, offering
subsidies for reflections on the role of these institutions as agents of cultural, social, and

economic transformation.

HISTORICAL AND CONCEPTUAL FOUNDATIONS OF MUSEUM PRESERVATION
THE EVOLUTION AND CONTEMPORARY ROLE OF MUSEUMS

Over the centuries, museums have played a central role in the preservation and
dissemination of the culture and history of societies, evolving from private collections of
elites to public institutions accessible to the population (Abt, 2006). The creation of the
Louvre Museum in 1793, during the French Revolution, for example, marked this
transformation by converting a former royal residence into a public museum, symbolizing a
democratic and inclusive movement in the museum field (Evrard; Krebbs, 2018). Another
precursor illustration was the British Museum, founded in 1753, which cemented a
systematic approach to the preservation and display of cultural and historical artifacts in the
United Kingdom (Duttie, 2011).

In Brazil, the history of museums reflects the social and political transformations of
the country, with the National Museum, founded in 1818, standing out as one of the first
centers for research and preservation of Brazilian historical and cultural memory. According

to the Brazilian Institute of Museums (IBRAM, 2019), Brazil is home to approximately 3,700
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museums distributed throughout the national territory, expressing the country's rich cultural
diversity and its relevance in promoting knowledge and reflection. These museums have
the mission of preserving and valuing historical, cultural, and artistic heritage, promoting
education, social engagement, and the construction of collective identities that connect
past and present. In addition, they contribute to the democratization of access to culture
and stimulate dialogues on contemporary issues, strengthening citizenship and promoting
sustainable development.

Conceptualized by Molina and Da Luz (2022) as "places of memory", museums take
on a singular dimension as spaces that transcend the mere preservation of objects,
promoting a deep reflection on time, history, and memory. Such institutions, according to
Gongalves and Oliveira (2023), play an essential role as guardians of collective memory,
dedicating themselves to the preservation of cultural identities in a scenario of constant
transformations imposed by modernity. In addition, Massarani et al. (2023) highlight the
importance of these spaces as agents of socialization, by creating opportunities for
meaningful connections between communities and their cultural heritage, reinforcing
identity bonds, and fostering collective belonging. Thus, museums are configured as
bridges between the past and the present, promoting dialogues that enrich both the
individual experience and the social fabric.

The evolution of museums, from exclusive private collections to accessible public
spaces, illustrates a continuous expansion of their functions and meanings. Nora (2023)
highlights that these institutions go far beyond the preservation of cultural heritage, acting
as catalysts for education, reflection, and dialogue, by intertwining memories of the past
with the challenges and perspectives of the present. In this way, through the adoption of
innovative practices, such as interactivity, equity, and inclusion, museums assert
themselves as dynamic agents of social, cultural, and economic transformation, articulating

democratic values that strengthen community and identity ties.

CHALLENGES AND PERSPECTIVES FOR MUSEUM MANAGEMENT IN BRAZIL

In Brazil, museums face significant challenges related to representation, inclusion,
and equity. Nascimento (2021) points out that many institutions still perpetuate
exclusionary narratives, often ignoring or marginalizing historically disadvantaged groups,
such as black, Indigenous, and people in vulnerable situations, including the illiterate.

Although advances have been made, such as the recognition of local and community
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memories, there remains an urgent need to promote a more equitable and diverse
curatorship, that values and legitimizes the multiple voices that make up Brazilian society.

Duarte Candido (2014) emphasizes that incorporating equitable practices is not
limited to the diversification of collections, but also requires active engagement with
communities, ensuring that their narratives are presented authentically and respectfully,
reinforcing inclusion and the right to memory as fundamental pillars of social justice.
According to Santos Garcia et al. (2022), it is essential to adopt policies and practices that
leverage equity in all dimensions of its performance, from the selection and curation of
collections to cultural mediation strategies and accessibility to physical and virtual spaces.
This includes, for example, strengthening dialogues with marginalized communities,
forming teams representative of social diversity, and implementing educational programs
that consider different cultural and social contexts (Moraes Fonseca et al., 2024).

With the advancement of digitalization, new challenges arise in the management of
collections and access to preserved materials. Previously, Abreu (1998) introduced the
concept of "archival syndrome", highlighting the need to address the exponential increase
in archived records, as well as ethical issues related to privacy and documentary
authenticity. In the past, Halbwachs and Diaz (1995) warned of the financial impacts of
digitization on cultural institutions, demanding technological innovations and effective
management strategies. Today, however, it is understood that digitization is not limited to
the conversion of physical materials to digital formats, but implies a broad transformation in
the processes of preservation and accessibility, requiring policies that ensure the integrity
and long-term conservation of collections, while addressing the challenges of digital
inclusion, allowing communities with limited access to technology to also enjoy these
resources.

The use of interactive technologies has expanded the forms of audience
engagement, although it requires careful planning to avoid superficial or decontextualized
experiences. Trunfio et al. (2022) highlight that the implementation of these resources must
be aligned with the demands of communities, promoting social inclusion and ensuring
access in an equitable and democratized manner. Such an approach strengthens visitors'
connection to cultural heritage while expanding opportunities for meaningful learning and
critical engagement.

In the Brazilian scenario, Interactive Museums (MIS) have stood out as examples of

this museological innovation. According to Mendonga (2012), these spaces deal not only
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with material collections but also with immaterial manifestations, being pioneers in
practices that combine interactivity and inclusion. Data from the Brazilian Institute of
Museums (IBRAM, 2019) indicate the existence of approximately 750 interactive museums
in Brazil, reinforcing their relevance as spaces for social and cultural transformation.

Emblematic examples include the Museum of Image and Sound (MIS SP), in Sao
Paulo, and the Museum of Tomorrow (MdA RJ), in Rio de Janeiro. MIS SP, which opened
in 1970, is recognized for its innovative approach, which explores new technological media
and offers diversified programs, such as interactive exhibitions and cultural events. MdA
RJ, in turn, combines science, art, and technology to address sustainability issues,
promoting reflections on the challenges and opportunities of the future (Tolmasquim et al.,
2021). Both show how interactivity and the use of technologies can enrich the experience
of visitors and foster a critical dialogue on contemporary issues.

In this context, inclusion emerges as an indispensable pillar in interactive museums.
Desvallées and Mairesse (2013) point out that accessible architectural projects, with
ramps, elevators, and adequate signage, are essential to ensure that people with different
abilities can fully enjoy these spaces. In this way, such actions strengthen the function of
museums as meeting places, promoting equity in access to culture and learning, while
expanding their social and educational impact.

Through the convergence between inclusion, equity, interactivity, and sustainability,
museums in Brazil have the potential to overcome historical challenges and act as
transformative agents. The examples of MIS SP and MdA RJ illustrate how these
institutions can have a significant impact, not only in preserving cultural heritage but in

strengthening democratic values and stimulating regional development.

MUSEUMS AND SUSTAINABILITY: CONTRIBUTIONS ALIGNED WITH THE SDGS

The connection between museums and the Sustainable Development Goals (SDGs)
underscores their transformative role in multiple social, cultural, and economic dimensions.
In the context of SDG 4 (quality education), museums stand out as spaces for lifelong
learning, promoting interactive experiences that stimulate the development of critical,
cultural, and social skills. In addition to expanding access to knowledge for diverse
audiences, including historically marginalized communities, these institutions offer

exhibitions, workshops, and pedagogical programs that enrich formal learning and promote
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engagement with global issues, such as environmental preservation, human rights, and
social justice.

Within the scope of SDG 11 (sustainable cities and communities), museums play a
representative role in valuing cultural and natural heritage, reinforcing the sense of
belonging and community identity. These spaces foster social cohesion, preserve local
traditions, and promote sustainable cultural tourism, while accessibility and inclusion
initiatives expand the reach of cultural experiences, ensuring the full participation of a
diverse audience and generating economic and social benefits for the regions where they
are located.

Other SDGs also find an echo in museum practices. SDG 5 (gender equality) is
contemplated in initiatives that promote female representation in exhibitions and cultural
narratives, highlighting the historical and contemporary contributions of women in different
areas. SDG 10 (reduction of inequalities) is evidenced by efforts that seek to include voices
and stories of marginalized groups, such as indigenous people, blacks, and peripheral
populations, in educational collections and programs. Such an approach not only expands
diversity in cultural narratives but also promotes critical reflections on structural
inequalities.

The relevance of SDG 13 (action against global climate change) is highlighted when
museums take an active role in environmental education and awareness of climate issues.
According to Ferreira et al. (2023a), through thematic exhibitions, educational events, and
initiatives that integrate science and art, these institutions encourage debate on
sustainability and encourage the adoption of environmentally responsible practices. In
addition, by incorporating sustainable technologies into their infrastructure and operations,
museums reinforce their commitment to mitigating environmental impacts.

In the specific scope of the Metropolitan Region of Vale do Paraiba and North Coast
(RMVPLN), initiatives that integrate interactivity, inclusion, and sustainability have been
consolidated as examples of the positive impact that museums can generate in regional
development. By strengthening cultural identities, promoting sustainable practices, and
fostering cultural tourism, these institutions take an active role in building a more equitable,
inclusive, and environmentally conscious future. Projects that involve partnerships between
museums, communities, and educational institutions have the potential to expand the
reach of these actions, contributing to the formation of critical citizens engaged in the

preservation of cultural and environmental heritage.
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According to Miguel et al. (2023), the integration of museums into the SDGs reflects
their ability to act as transformative agents in an ever-changing global society. Thus, by
articulating practices that promote inclusion, sustainability, and educational engagement,
these spaces reaffirm their relevance in building a fairer and more balanced world, where
cultural heritage is preserved as a strategic resource for the well-being of present and

future generations.

MATERIALS AND METHODS
CHARACTERIZATION OF THE STUDY AREA: THE METROPOLITAN REGION OF VALE
DO PARAIBAAND NORTH COAST

Located in southeastern Brazil, in the eastern cone of Sdo Paulo (Figure 1), the
Metropolitan Region of Vale do Paraiba and North Coast (RMVPLN) comprises 39
municipalities distributed between the approximate coordinates of 22°50' to 23°40' south
latitude and 44°10' to 46°30' west longitude (Ferreira et al., 2013).

Figure 1. Geographical location of the Metropolitan Region of Vale do Paraiba and North Coast (RMVPLN).

Sao Paulo

Trépico de Capricénio (23,5 S)

@ Localizacido geografica da RMVPLN de Sao Paulo
Source. Prepared by the authors (2025).

Bordered by the Serra da Mantiqueira to the north and the Serra do Mar to the
south, the RMVPLN occupies a strategic corridor that connects some of the main economic
areas of the country, standing out for its historical and contemporary relevance (Gomes;
Andrade, 2020). The geographical configuration of the region favors economic, social, and

cultural integration, articulating urban, rural, and coastal areas dynamically.
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After the decline of this economic cycle, from the 1970s onwards, the region was
impacted by the industrial expansion of the Metropolitan Region of S&o Paulo (RMSP),
which stimulated the relocation of industries to cities such as Sao José dos Campos and
Taubaté (Ferreira et al., 2013; Gomes, 2003). Currently, the economy of the RMVPLN is
diversified, concentrating high-tech industries along the axis of the Presidente Dutra
Highway and port and oil activities on the North Coast.

In addition to its industrial relevance, the RMVPLN stands out in tourism, with
attractions such as natural landscapes, extensive coastlines, and historic cities (Oliveira et
al., 2020). Regions such as the Mantiqueira, Bocaina, and Mar Mountains, as well as
historic farms with unique architecture, make up a heritage of great potential for
preservation and cultural use (Maria, 2016). These elements attract visitors interested in
learning about local culture and history, as well as contributing to environmental awareness
and sustainable practices.

The construction of the historical narrative of the RMVPLN, however, suffered from
the denial of the past in previous periods. The modernist thinking of the 1920s and 1940s
promoted the distancing of agrarian traditions, prioritizing a vision of urban and industrial
progress (Lencioni, 2005; Abreu, 1998). Works such as Dead Cities, by Monteiro Lobato,
consolidated this perspective, describing the cities of the Valley as decadent and
disconnected from modern transformations.

Today, there is a movement to rescue regional narratives, motivated by the
recognition of the historical value in the construction of regional identity. Rodrigues and
Evangelista (2024) point out that tourism has played an important role in this process, by
attracting visitors and strengthening the communities belonging to their histories. From this
perspective, the appreciation of historical heritage fosters economic development through
investments and job creation aimed at cultural preservation.

The safeguarding of the collective memories of the RMVPLN, both through
documentary records and cultural manifestations, is essential to ensure that future
generations understand and identify with regional history. In addition to preserving the
cultural legacy, these initiatives strengthen the connection of communities with their

territory and promote development practices aligned with sustainability.
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METHODOLOGICAL APPROACH

The research, of a bibliographic nature, followed a basic approach focusing on the
analysis of literature and preexisting documents, according to the guidelines of Prodanov
and Freitas (2013). The study focused on the transversality of the theme, exploring
concepts and interests that contribute to the theoretical advancement related to the
interactive preservation of cultural memory. The procedures of Casula et al. (2021) guided
the selection of data, enabling the fragmentation and systematic evaluation of information.

The review began with the formulation of the following research question: how can
museums and interactive cultural spaces contribute to an inclusive, equitable, and quality
visitor experience? The search was carried out on the Capes Journal Portal (PPC) and
Google Scholar (GS), covering articles published in the last 10 years (2014-2023) in peer-
reviewed journals. The Boolean operator "and" was used to combine the terms "museums”
and "interactivity" present in titles and abstracts of scientific publications. The time
constraint sought to ensure the contemporaneity of the data and their relevance to the field
of study. As an additional criterion, the term "equity" was included.

The selection focused on the evaluation of the methodological quality of the articles,
to ensure that the results were analyzed consistently and aligned with the research
question. Studies that did not contain at least one of the defined descriptors, as well as
monographs, dissertations, theses, and editorials, were excluded, prioritizing publications
that guaranteed greater quality and relevance to the topic investigated.

To organize the set of texts, a detailed analysis of the selected publications was
carried out, resulting in the elaboration of individual expanded abstracts. From these
summaries, a word cloud was created using a natural language processing (NLP)
algorithm developed by Ferreira et al. (2023b) in Google Colab, implemented in Python.
The algorithm integrated specific libraries, including 're' for regular expressions, 'nltk’
(Natural Language Toolkit) for linguistic processing and analysis, 'unidecode' for
normalization of special characters, and 'matplotlib' and 'WordCloud' for visualization of the
results.

The pre-processing of the text involved a series of essential steps to ensure the
quality of the analysis, including tokenization, which consists of dividing the text into words
or units of meaning; the removal of stopwords, which eliminates terms of low relevance,

such as articles and prepositions; lemmatization, which reduces words to their base form,
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facilitating linguistic standardization; and the normalization of accents, ensuring the
uniformity of the text for computational analysis.

Based on the frequency of the terms, a word cloud was generated using the
WordCloud tool, while the Matplotlib library was employed to create detailed graphical
representations. The resulting visual synthesis clearly highlighted the most recurrent terms,
allowing a deeper interpretation of the predominant concepts in the analyzed sources and
offering a perspective to understand the central ideas present in the textual corpus.

Subsequently, a Discursive Textual Analysis (DTA) was carried out, based on the
methodology of Medeiros and Amorim (2017), with the objective of evaluating how the
discourses present in the selected texts contribute to understanding how the incorporation
of elements of interactivity in museums and cultural spaces can promote equity and
sustainable development in their practices.

Between July and August 2023, the analysis was enriched by visits and direct
observations carried out in four museums located in the RMVPLN. Adopting the visitor-
observer perspective, the visits sought to record aspects related to interactivity in these
spaces. In this way, the ATD was complemented by reflections that show how the
interactivity and modernization of museums can act as agents of transformation in the

cultural, economic and environmental spheres of the RMVPLN.

RESULTS
BIBLIOMETRIC ANALYSIS AND KEYWORDS IN THE CONTEXT OF CULTURAL
PRESERVATION

After the association of all key descriptors in the databases, a total of 69 publications
were identified in the PPC and 1090 in the GS. By applying the inclusion and exclusion
criteria, 69 articles were selected. Within this group, 15 were excluded due to the presence
of duplicates, while 37 were eliminated because they did not directly address the objectives
of this research. Thus, in accordance with the procedures outlined in the 'Methodological
Approach' section, Chart 1 presents the 17 articles that were defined as guiding elements
for the research question of this investigation. The table shows the publications listed in
chronological order, their researchers, and the central focus on these researches.

From the expanded abstracts derived from the articles listed in Chart 1, and using
NLP techniques, a word cloud representative of the global corpus of the research was

obtained (Figure 1). According to the results obtained following the methodological
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procedure outlined, it was observed that the words that most appear in the corpus are:

access, inclusion, school, environment, knowledge and experience.

Table 1. Articles selected from the initial search, organized chronologically, with indication of the researchers
and the central focus of the research.

n Year of Publication Researcher(s) Main Focus
1 2014 Ferraro and Giglio Science Museums_as_, educ.:ationallplatforms
and interdisciplinary interactions
> 2014 Duarte Candido Analysis of musical icpnqg(aphy in museum
contexts: an interdisciplinary dialogue
Promotion of scientific and environmental
3 2017 Lamim-Guedes culture
through educational spaces
4 2018 Seiffert-Santos e Cunha .Approa'ch t'o non-formal_ education throu_gh
interaction in museums in the North Region
5 2018 Gomes and Marins _ Teaphing action in the collaborative
integration between schools and museums
6 2019 Lamy et al. The Fioc_:ruz Science Park as an inte_ractive
environment for science education
7 2019 Aratijo et al. The inter_activity of Informa_tion and _
Communication Technologies in education
8 2020 Pimentel et al. Promotion of edqc_ati(_)nal activities
through interactivity in museums
Exploring children's rights
9 2021 Rocha et al. in scientific contexts through
Interactive Museum Experiences
Promoting social innovation in museums
10 2021 Padua et al. through interactive and participatory
strategies
11 2021 Rocha and Franco Learning opportunities in virtual exhibitions at
the Football Museum
Engagement and participation of adolescents
12 2022 Massarani et al. through the investigation of experiences
learning in interactive museums
Analysis of public characterization and
13 2022 Faria and Pascotto perception assessment at the Museum of
Natural History and Archaeology (MuHNA)
14 2023 Henrique Junior e Pereira Promotion_ of gultur_e and collaborative
learning in Science Centers
15 2023 Bittencourt et al. Experience implementing accessibility in 3D
virtual museums
Critical analysis of cultural accessibility,
16 2023 Gongalves et al. highlighting the importance of inclusion and
participation in museum spaces
Study of the dynamics of family interactions
17 2023 Massarani et al. in exposure to water, emphasizing
engagement and joint learning

Source. Prepared by the authors (2025).

As shown in Figure 2, the interactive preservation of society's cultural memory

emerges as a multifaceted theme that demands an open and inclusive approach to

encompass different perspectives, experiences, and narratives.

REVISTA ARACE, Sio José¢ dos Pinhais, v.7, n.2, p.6741-6763, 2025

~

6753



Revista

ARACE

ISSN: 2358-2472

In the context of this research, the word "access" highlights the relevance of
ensuring that everyone has opportunities to connect with their community's history, culture,
and memories, while "inclusion" emphasizes creating accessible and welcoming cultural
spaces for individuals of different backgrounds and abilities. The "school" emerges as a
key agent in the transmission of historical and cultural knowledge to future generations,
while the cultural "environment" provides a fertile field for meaningful experiences in
museum spaces. The term "environment" can be understood as the scenario in which
culture manifests and perpetuates itself. In this context, "knowledge" and "experience"
assume central roles in the preservation of cultural memory, promoting the understanding
and appreciation of cultural traditions and practices.

Continuous learning is an indispensable element in this process, because, in
addition to preserving the collective memory of society, it allows new generations to
reconnect with their past, understand and strengthen their cultural identity. The articulation
of cultural heritage with education positions the "teacher" as a key figure in guiding
students in the exploration and assimilation of this legacy. "Teaching", in this sense,
enables critical reflection and interactive dialogue on cultural issues, encouraging

communities to engage in a meaningful way with their history and identity.

Figure 2. Representative word cloud of the global research corpus.
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According to Figure 2, inclusion, continuous learning and the connection between

cultural heritage and education play essential roles in preserving culture and strengthening
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the sustainable development of communities. Education offers new generations the
opportunity to reconnect with the past, understand traditions and cultural values, and
consolidate their identity. When individuals become more aware and proud of their cultural
heritage, they tend to adopt practices that favor the conservation and protection of
historical sites and monuments, as well as promote sustainable initiatives that respect and
maintain the local culture. The interplay between education, cultural heritage, and
sustainable development lays a foundation for the harmonious progress of communities,
treating cultural preservation not only as a responsibility, but as a valuable resource for

collective growth and well-being.

MUSEUM MODERNIZATION AND INTERACTIVITY: CHALLENGES AND CONNECTIONS
WITH SUSTAINABLE DEVELOPMENT IN THE RMVPLN

In recent years, interdisciplinary discussions on the tangible and intangible historical
heritage of the RMVPLN have reinforced the importance of repositioning the region's
relationship with its cultural memory. As Massarani et al. (2023), museums play a leading
role in the preservation and dissemination of collective memory, connecting local
communities to their past and promoting critical reflections on contemporary challenges. In
the RMVPLN, these discussions foster regional narratives, contributing to a sense of
belonging and an inclusive dialogue about local history, essential to the appreciation of
different historical perspectives.

Among the cultural spaces highlighted in the RMVPLN, institutions such as the
Museum of Anthropology of the Paraiba Valley (Figure 3a), the Brazilian Aerospace
Memorial (Figure 3b), the Museum of Natural History (Figure 3c) and the Mazzaropi
Museum (Figure 3d) illustrate the historical and cultural diversity of the region. The
Museum of Anthropology, in Jacarei, preserves a rich collection of sacred and baroque art,
connecting the public to the religious and architectural legacy of historical periods. The
Brazilian Aerospace Memorial, in Sao José dos Campos, reflects the importance of the
aerospace industry for the region's economic transition, consolidating itself as a hub of high
technology and innovation (Lamy et al., 2019). While these institutions play key roles in
historic preservation, the absence of contemporary elements of interactivity limits their
potential impact on visitor engagement and experience.

During the visits, it was found that most of the museums analyzed lack resources

such as audio guides, interactive panels and digital maps, which are essential to promote
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an immersive and participatory experience. Only the Mazzaropi Museum, in Taubaté,
presents an interactive exhibition that explores the backstage of the flmmaker's
productions, but in a restricted way and without a broader connection with innovative
practices of interactivity. Other spaces, such as the Casa de Frei Galvao Museum, in
Guaratingueta, and the Boa Vista Palace, in Campos do Jordao, preserve historical
collections of great relevance, but follow traditional exhibition models that prioritize passive
observation and offer little in terms of active engagement.

As mentioned by Ahmed et al. (2020), the introduction of interactive technologies
presents a strategic opportunity to transform RMVPLN museums into more dynamic and
attractive spaces. Tools such as augmented reality, personalized audio guides, and
educational apps can play a central role in connecting generations and regional traditions,
promoting a deeper understanding of cultural heritage. These technological innovations, in
addition to expanding public engagement, have the potential to foster sustainable cultural
tourism, positively impacting sectors such as commerce, gastronomy, and accommodation,
especially in municipalities with less economic dynamism (Trunfio et al., 2022). However,

modernization requires more than the adoption of technological tools.

Figure 3. Museum spaces in the RMVPLN: Museum of Anthropology of the Paraiba Valley (3rd); Brazilian
Aerospace Memorial (3b); Natural History Museum (3c); Mazzaropi Museum (3d).

Source. Prepared by the authors (2025).
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To this end, Massarani et al. (2022) emphasize that museological transformation
requires a conceptual review, repositioning visitors as active participants in the process of
cultural interpretation and preservation. In the RMVPLN, the need for inclusive and
representative practices is especially urgent, given the underrepresentation of indigenous
and quilombola narratives. The absence of these perspectives compromises the diversity
of the collections and the connection between visitors and regional cultural identity
(Gongalves; Oliveira, 2023). Thus, modernization planning must ensure that technologies
complement and enrich historical narratives, avoiding decontextualization or
superficialities.

However, modernization faces significant challenges, such as the lack of financial
resources, the infrastructure deficit, and the absence of standardization in the digitization of
collections (Ahmed et al., 2020). Although the Mazzaropi Museum has already begun
digitizing part of its audiovisual collection, these initiatives remain punctual and limited.
Overcoming these barriers requires strategic partnerships between governments,
educational institutions, and the private sector, capable of ensuring the necessary
investments for team training, equipment modernization, and the implementation of
inclusive communication strategies.

To consolidate the museums of the RMVPLN as agents of cultural, economic and
social transformation, it is essential that modernization is accompanied by a broad and
strategic approach. In addition to technologies, valuing marginalized narratives and
strengthening the connection with local communities are indispensable. According to
Almeida Moraes et al. (2024), such initiatives allow museums to play a critical role in
promoting sustainable cultural tourism and strengthening regional identity. However,
without a coordinated effort, as emphasized by Maria (2016), these institutions will remain
short of their transformative potential, perpetuating traditional models that no longer meet
contemporary demands.

Despite the limitations of the present study — such as the analysis restricted to a few
museums and the dependence on secondary data and specific visits — the results indicate
that technologies such as augmented reality, audio guides, and interactive exhibitions are
viable ways to modernize the museums of the RMVPLN. Moreover, these tools can solidify
the position of museums as agents of cultural, economic, and environmental

transformation.
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Future research could deepen the analysis of the economic and social impacts of
the introduction of interactive technologies in regional museums, with special attention to
the inclusion of marginalized communities. Comparative studies between museums in the
RMVPLN and other regions of Brazil would be valuable to identify good practices and
replicable models. In addition, investigations on the perceptions of visitors and local
communities regarding museum modernization and cultural representativeness could guide

policies and actions that promote sustainable development in the region.

CONCLUSION

This research aimed to analyze how interactivity and museum modernization can
contribute to the preservation and appreciation of cultural memory, promoting sustainable
development in the Metropolitan Region of Vale do Paraiba and North Coast (RMVPLN).
The results demonstrated that tools such as augmented reality, personalized audio guides,
and educational apps can make museums more attractive and accessible, connecting
different audiences to regional traditions and histories. These technologies have the
potential to boost sustainable cultural tourism and generate economic benefits in sectors
such as commerce, gastronomy and accommodation, especially in municipalities with less
economic dynamism.

The central contribution of the study lies in the relationship between technological
modernization and social inclusion in the museological field, reinforcing the role of
museums as promoters of cultural, social and economic transformation. The adoption of
interactive practices and more inclusive narratives, especially those that integrate stories of
indigenous and quilombola communities, can amplify the impact of these institutions,
strengthening the connection of communities with their cultural heritage and stimulating
regional development.

In this context, the survey highlights the need for coordinated efforts between
governments, educational institutions, and civil society to overcome challenges related to
lack of resources, infrastructure, and planning. Initiatives that integrate cultural
preservation, inclusion and sustainability are fundamental to consolidate museums as
agents of regional transformation.

Future studies can deepen the analysis of the economic, social, and cultural impacts
of museum modernization, with a focus on the inclusion of marginalized communities.

Comparisons between museums in the RMVPLN and other regions of Brazil can offer
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references for replicable modernization models. In addition, qualitative investigations on
the perception of visitors, managers and communities can guide public policies and

initiatives aimed at a more equitable and sustainable regional development.
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