
IL CAPITALE CULTURALE
Studies on the Value of Cultural Heritage

Rivista fondata da Massimo Montella



Il capitale culturale
Studies on the Value of Cultural Heritage
n. 32, 2025

ISSN 2039-2362 (online)

© 2010 eum edizioni università di macerata
Registrazione al Roc n. 735551 del 14/12/2010

Direttori / Editors in chief  Patrizia Dragoni, Pietro Petraroia

Co-direttori / Co-editors  Nadia Barrella, Fulvio Cervini, Alexander Debono, Stefano Della Torre, Giovan 
Battista Fidanza, Pierpaolo Forte, Borja Franco Llopis, Angelo Miglietta, Christian Ost, Tonino Pen-
carelli, Giuliano Volpe

Coordinatore editoriale / Editorial coordinator  Maria Teresa Gigliozzi

Coordinatore tecnico / Managing coordinator  Pierluigi Feliciati

Comitato editoriale / Editorial board  Giuseppe Capriotti, Mara Cerquetti, Francesca Coltrinari, Pierluigi 
Feliciati, Maria Teresa Gigliozzi, Emanuela Stortoni

Comitato scientifico / Scientific Committee  Sergio Barile, Simone Betti, Ivana Bruno, Riccardo Lattuada, 
Anne Lepoittevin, Federico Marazzi, Ilaria Miarelli Mariani, Raffaella Morselli, Haude Morvan, 
Federica Muzzarelli, Paola Paniccia, Giuseppe Piperata, Pio Francesco Pistilli, Massimiliano Rossi, 
Marialuisa Saviano, Valentina Sessa, Ludovico Solima, Andrea Torre

Editors  Alice Devecchi, Concetta Ferrara, Costanza Geddes da Filicaia, Alessio Ionna, Chiara Mariotti, 
Enrico Nicosia, Alessandro Serrani, Carmen Vitale, Marta Vitullo

Web  http://riviste.unimc.it/index.php/cap-cult, email: icc@unimc.it

Editore / Publisher  eum edizioni università di macerata, Corso della Repubblica 51 – 62100 Macerata, 
tel. (39) 733 258 6081, fax (39) 733 258 6086, http://eum.unimc.it, info.ceum@unimc.it

Layout editor  studio editoriale Oltrepagina

Progetto grafico / Graphics  +crocevia / studio grafico

Rivista accreditata AIDEA
Rivista riconosciuta CUNSTA
Rivista riconosciuta SISMED
Rivista indicizzata WOS
Rivista indicizzata SCOPUS
Rivista indicizzata DOAJ
Inclusa in ERIH-PLUS

Il capitale culturale
Studies on the Value of Cultural Heritage
n. 24, 2021

ISSN 2039-2362 (online)

Direttore / Editor in chief
Pietro Petraroia

Co-direttori / Co-editors
Tommy D. Andersson, Elio Borgonovi, 
Rosanna Cioffi , Stefano Della Torre, Michela 
di Macco, Daniele Manacorda, Serge Noiret, 
Tonino Pencarelli, Angelo R. Pupino, Girolamo 
Sciullo

Coordinatore editoriale / Editorial coordinator
Giuseppe Capriotti

Coordinatore tecnico / Managing coordinator
Pierluigi Feliciati

Comitato editoriale / Editorial board
Giuseppe Capriotti, Mara Cerquetti, Francesca 
Coltrinari, Patrizia Dragoni, Pierluigi Feliciati, 
Costanza Geddes da Filicaia, Maria Teresa 
Gigliozzi, Enrico Nicosia, Francesco Pirani, 
Mauro Saracco, Emanuela Stortoni

Comitato scientifico - Sezione di beni 
culturali / Scientifi c Committee - Division of 
Cultural Heritage
Giuseppe Capriott i ,  Mara Cerquett i , 
Francesca Coltrinari, Patrizia Dragoni, 
Pierluigi Feliciati, Maria Teresa Gigliozzi, 
Susanne Adina Meyer, Marta Maria Montella, 
Umberto Moscatelli, Sabina Pavone, Francesco 
Pirani, Mauro Saracco, Emanuela Stortoni, 
Federico Valacchi, Carmen Vitale

Comitato scientifi co / Scientifi c Committee
Michela Addis, Mario Alberto Banti, Carla 
Barbati, Caterina Barilaro, Sergio Barile, Nadia 
Barrella, Gian Luigi Corinto, Lucia Corrain, 
Girolamo Cusimano, Maurizio De Vita, Fabio 
Donato, Maria Cristina Giambruno, Gaetano 
Golinelli, Rubén Lois Gonzalez, Susan Hazan, 
Joel Heuillon, Federico Marazzi, Raffaella 
Morselli, Paola Paniccia, Giuliano Pinto, Carlo 
Pongetti, Bernardino Quattrociocchi, Margaret 
Rasulo, Orietta Rossi Pinelli, Massimiliano 

Rossi, Simonetta Stopponi, Cecilia Tasca, Andrea 
Ugolini, Frank Vermeulen, Alessandro Zuccari

Web
http://riviste.unimc.it/index.php/cap-cult
e-mail
icc@unimc.it

Editore / Publisher
eum edizioni università di macerata, Corso 
della Repubblica 51 – 62100 Macerata
tel (39) 733 258 6081
fax (39) 733 258 6086
http://eum.unimc.it
info.ceum@unimc.it

Layout editor
Marzia Pelati

Progetto grafi co / Graphics
+crocevia / studio grafi co

Rivista accreditata WOS
Rivista riconosciuta SCOPUS
Rivista riconosciuta DOAJ
Rivista indicizzata CUNSTA
Rivista indicizzata SISMED
Inclusa in ERIH-PLUS



Marasco A. et al., Between knowledge and feeling. The multi-method approach of the ARTEMISIA project for the analysis of 
visitors’ mood, emotion and behavior in the museum experience
«Il capitale culturale», n. 32, 2025, pp. 873-908
ISSN 2039-2362 (online); DOI: 10.13138/2039-2362/3978

Between knowledge and feeling. 
The multi-method approach of the 
ARTEMISIA project for the analysis 
of visitors’ mood, emotion and 
behavior in the museum experience
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Jasmine Cordova Garzon, Laura 
Leopardi, Saverio Giulio Malatesta, 
Roberta Manzollino, Alfonsina 
Pagano, Isabella Toffoletti, Sara 
Uboldi, Augusto Palombini*

Abstract

This study aims to provide a contribution to advance knowledge on the evaluation of 
visitors’ behavior in a museum context based on the approach developed within the AR-
TEMISIA project, which has been carried out at the Museum of Rome in Palazzo Braschi 
(Rome, Italy). The approach involved the study of visitors’ trajectories through sensors, 
equipped with artificial intelligence internal functions, for checking visitors’ position and 
sight orientation in combination with user experience analysis and assessment of visit im-
pact on emotional wellbeing and sense of connection with art. This approach allowed to 
identify different visitors’ experiential profiles and provided evidence of a positive associa-

* Corresponding author.
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tion between improvement in their emotional wellbeing and visit time length. Overall, the 
findings lead to the definition of different approaches to museum fruition, with possible rel-
evant implications in terms of the conception of museum exhibition and cultural marketing.

Questo studio fornisce un contributo alla valutazione del comportamento dei visitatori 
in un contesto museale, basato sull’approccio sviluppato dal progetto ARTEMISIA, svolto 
presso il Museo di Roma a Palazzo Braschi (Roma, Italia). L’approccio ha comportato lo 
studio delle traiettorie dei visitatori attraverso sensori, dotati di funzioni interne di Intelli-
genza Artificiale, per il controllo della posizione dei visitatori e dell’orientamento visivo in 
combinazione con l’analisi dell’esperienza dell’utente e la valutazione dell’impatto della visita 
sul benessere emotivo e sul senso di connessione con l’arte. Questo approccio ha permesso 
di identificare diversi profili esperienziali dei visitatori e ha fornito prove di un’associazione 
positiva tra miglioramento del loro benessere emotivo e durata della visita. Nel complesso, i 
risultati portano alla definizione di diversi approcci alla fruizione museale, con possibili im-
plicazioni rilevanti in termini di concezione dell’esposizione museale e di marketing culturale.

1.  Emerging perspectives in museum visitors’ studies

Museum visitor studies is a rapidly evolving field, encompassing a varied 
typology of approaches using different research paradigms1. Research in this 
area highlights the need for a shift towards an audience-centered approach, 
aligning with the important innovations facing the field, including social 
changes (e.g., ageing population), new audiences (e.g., digital natives and new 
immigrant communities), innovative methods for visitor involvement through 
Information and Communication Technologies2. Some key perspectives have 
also been highlighted for contemporary research on museums’ audience ex-
periences3. For instance, a key area is related to the evaluation of the holistic 
museum experience and its use for museum development strategies. Another 
relevant area for research in this field is represented by visitors’ attention and 
the related need for museums to «provide higher quality, more meaningful 
experiences that minimize unwanted outcomes such as fatigue, satiation, and 
distractions»4. Further, the role of museums for health and wellbeing is an 
emerging area for research in visitor studies, reflecting the need for more evi-
dence on the benefits of museum experiences for human flourishing5. The ex-
ploration of visitors’ journeys inside cultural institutions has become another 
central theme in museum studies, as such venues seek to enhance engagement 
and fine-tune, while customizing exhibition design. The domain is rich in re-

1  Hooper‐Greenhill 2006.
2  Cerquetti 2016.
3  Jones 2015.
4  Jones 2015, p. 540.
5  Jones 2015.
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search focused on analyzing user experiences, mapping visitor routes, and as-
sessing the timing of stays in different gallery spaces6.

Such a wide range of research areas on the one hand provides a glimpse 
of multiple perspectives for analyzing and forecasting public behavior, on the 
other hand it raises the need for integrated approaches, still lacking, that can 
best combine the different strategies. This type of need is addressed in the AR-
TEMISIA proposal that thus positions itself at the frontiers of museum visitor 
studies through an integrated approach encompassing different methodologies 
in line with recent research, as outlined as follows.

1.1.  Monitor technologies for museum visitors’ journeys

Advanced technologies are nowadays available to monitor users’ journey: 
tracking systems, sensor-based analytics, and artificial intelligence (AI)-driven 
behavioral mapping are employed to collect real-time data on visitor move-
ments, engagement levels, and interaction patterns with exhibits. These meth-
ods provide valuable insights into how visitors navigate museum spaces, the 
duration of their interactions with specific artifacts, and their emotional and 
cognitive responses, ultimately contributing to the refinement of exhibition de-
sign and the optimization of visitor experience. Studies leveraging such track-
ing tools, such as RFID, Bluetooth beacons, IoT-based systems and computer 
vision, have provided valuable insights into movement patterns, dwell times, 
and points of interest. For instance, Centorrino et al. and Ivanov7 employed 
BLE smart badges to collect telemetry data, facilitating accurate localization 
and dynamic group formation based on real-time proximity and shared in-
terests. Similarly, Yoshimura et al.8 analyzed visitors’ mobility patterns in the 
Louvre Museum using Bluetooth data, revealing insights into visitor behaviors 
and spatial impacts that contribute to museum overcrowding.

1.2.  User experience evaluations and museum appliances

The study of user experience (UX) in museum contexts is a multidisci-
plinary endeavor, drawing from ethnography, psychology, education, infor-
mation science and design principles9. Understanding visitor behaviors, in-
teractions, and emotional responses is crucial for developing exhibitions and 

6  Serrell 1998; Yalowitz, Bronnenkant 2009; Solima 2013; Bitgood 2014; Conti et al. 2017; 
Lanir et al. 2017; Balzotti et al. 2020; Koutsabasis et al. 2022. 

7  Centorrino et al. 2021; Ivanov 2024.
8  Yoshimura et al. 2014.
9  Hassenzahl, Tractinsky 2006; Lindblom, Andreasson 2016.
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digital applications that are both engaging and meaningful. UX evaluation in 
museums not only helps assess the comprehension and the cultural knowledge 
promoted through artworks, digital supports and the museum buildings, but 
also provides insights into how visitors navigate spaces, engage with content, 
and interact with others10.

However, conducting UX assessments in cultural heritage environments 
presents several operational challenges. First, the diverse nature of museum 
audiences – ranging from casual tourists to scholars – makes it difficult to 
establish a one-size-fits-all evaluation framework. Visitors come with different 
expectations, prior knowledge, and engagement preferences, requiring adapt-
able methodologies. Second, the complexity and variety of users’ interactions 
and behaviors in museums means that evaluation methods must account for 
various factors, including cognitive load, emotional impact, and social inter-
action. Unlike commercial applications, where usability testing follows stan-
dardized models, museum experiences are often nonlinear and subjective.

Another significant challenge is the integration of qualitative and quanti-
tative research methods. While quantitative data (e.g., tracking visitor move-
ments, timing interactions, and analyzing survey responses) provide measur-
able insights, qualitative approaches (e.g., interviews, ethnographic observa-
tions) capture the nuances of visitor engagement that numbers alone cannot 
explain. Balancing these methods is essential to form a holistic understanding 
of user experience.

Moreover, the evolving role of digital technologies in museums complicates 
UX evaluation. Augmented Reality (AR), Virtual Reality (VR), interactive ki-
osks, and mobile applications continuously reshape visitor engagement, requiring 
flexible and iterative assessment models. Ensuring that these technologies enhance 
rather than disrupt the visitor journey is a key concern for museum professionals.

As Jeff Johnson11 highlights, one cannot create a user experience but can 
design something to evoke a user experience. This perspective underscores 
the importance of ergonomic, cognitive, and emotional design considerations 
in shaping meaningful museum occasions. However, achieving this goal de-
mands a multidisciplinary approach, bridging fields such as social sciences, 
information design, cognitive psychology, and human-computer interaction.

Despite its growing relevance in the cultural sector, UX research in muse-
ums still faces structural barriers, including a lack of standardized methodolo-
gies and limited expertise in user-centered design within heritage institutions.

Ultimately, UX evaluation in museums should not be seen as an isolated 
process but as an ongoing, iterative practice that informs the development of 
more intuitive, accessible and immersive cultural experiences. By refining eval-

10  Chianese, Piccialli 2015; Pagano et al. 2020; Liu, Lan 2021.
11  Johnson 2010.
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uation techniques and embracing the complexity of visitor interactions, behav-
iors and emotions, museums can create environments that foster engagement, 
learning and wellbeing.

A key aspect of UX evaluation in museums is the measurement of visi-
tors’ emotional engagement, which plays a crucial role in shaping the overall 
experience. Emotions influence memory retention, depth of engagement and 
perceived satisfaction, making them essential to understanding how visitors 
interact with cultural content. Various methodologies have been developed 
to assess emotional responses in museum contexts. Self-reporting techniques, 
such as questionnaires, interviews and experience sampling methods, allow 
visitors to describe their feelings and engagement levels. However, these ap-
proaches are often limited by subjectivity and memory biases.

To complement self-reported data, biometric and behavioral tracking meth-
ods are increasingly employed. Facial expression analysis, electrodermal activity 
sensors, heart rate monitoring and eye-tracking technology offer objective in-
sights into visitors’ emotional states as they move through exhibitions. Addition-
ally, natural language processing applied to visitor comments or social media 
feedback can help museums analyze sentiment trends and emotional reactions at 
scale. As the field evolves, the challenge remains in balancing technological ad-
vancements with ethical considerations, ensuring that visitors monitor respects 
privacy while enhancing the museum experience in meaningful ways.

1.3.  Assessing the impact on visitors’ wellbeing

The role of cultural participation for wellbeing represents an important 
theme in contemporary multidisciplinary research12 and is recognized within 
European cultural policies. The New EU Agenda for Culture and the Work 
Plan for Culture 2023-2026 highlight the importance of cultural participation 
in supporting quality of life, promoting the wellbeing of individuals and com-
munities, and facilitating social cohesion. Previous research has highlighted 
that visiting museums is positively associated with enhanced health and well-
being13. This contributed to the debate on the role of art museums as institu-
tions for human flourishing, and the relationship between museum environ-
ment, socio-cognitive and wellbeing outcomes to provide useful indications 
for museum policies14 and guidelines for museum experience design15.

In this regard, a key issue is the measurement of the psychological wellbeing 
of different publics, particularly the availability of specific tools for assessing 

12  Fancourt, Finn 2019; Zbranca et al. 2022; Murtin, Zanobetti 2024.
13  Cotter et al. 2022; Dragija, Jelincic 2022; Murtin, Zanobetti 2024.
14  Ferilli et al. 2017.
15  Dragija, Jelincic 2022; Dragija et al. 2025.
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the effects of participation in museum activities16. This aspect has also been 
recently raised in the Italian context, emphasizing the need for measuring the 
impact of cultural welfare interventions, including social prescribing programs 
implemented by Italian institutions17.

To contribute to this direction, the RADAR toolkit18 was developed starting 
from international best practices through a co-design process involving users, 
cultural professionals, caregivers, clinicians, occupational therapists, educators 
and psychologists as an accessible tool for assessing wellbeing impacts in cultural 
and creative contexts (museums and galleries, archives, libraries, theatres and 
festivals) as well as in places of education, care and assistance (day and residential 
centers, hospitals). Specifically, it represents a further development of the Univer-
sity College of London (UCL) Museum Wellbeing Measures Toolkit19, which is 
a set of scales of measurement to assess levels of wellbeing arising from partic-
ipation in museums and galleries, including the Positive Affect Negative Affect 
Schedule (PANAS) and Visual Analogue Scales (VAS) for subjective wellness and 
happiness20. In line with the UCL Museum Wellbeing Measures Toolkit, RADAR 
focuses on the levels of self-reported changes in mood and emotions, since these 
aspects of wellbeing are more likely to change after a short intervention, such as 
participating in a museum activity21; it includes words from the Italian version of 
the PANAS and the VAS22. As a further useful tool, the Centre for Epidemiology 
Studies Depression (CES-D) Scale instrument, with particular reference to the 
single question of scale on “feeling lonely”, was included in the form translated 
by Pierfederici et al.23 for the social dimension of wellbeing. The RADAR tool-
kit also includes a scale to measure changes in the level of connection with arts 
and cultural heritage arising from participation in cultural and creative activities 
based on the adaptation of the Inclusion of Nature in Self Scale24.

Specifically, the toolkit (Fig. 1) consists of the following instruments to be 
administered both before and after the cultural experience:

	– Two visual scales for perceived positive affect (PA) and negative affect 
(NA), which measure positive states (happy, creative, amazed, comfort-
able, interested, active) and negative states and emotions (nervous, dis-
tressed, afraid, uncomfortable, upset, lonely) respectively on a 5-point 
Likert scale. The Wong-Baker Faces Pain Rating Scale25 is also included 

16  Thomson, Chatterjee 2014; Dragija, Jelincic 2022.
17  Cicerchia et al. 2023; Sacco 2023; Zanichelli 2023.
18  Uboldi, Marasco 2023.
19  Thomson, Chatterjee 2013, 2014.
20  Watson et al. 1988; EuroQol Group 1990.
21  Thomson, Chatterjee, 2013.
22  EuroQol Group 1990; Terracciano et al. 2003.
23  Pierfederici et al. 1982.
24  Schultz 2002.
25  Garra et al. 2010.
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as a legend to support participants in self-assessing the level of their 
emotional states.

	– A visual scale including five pairs of progressively overlapping circles to 
measure visitors perceived connection to art/cultural heritage, with the 
circle on the left representing the respondent (“I”) and the one on the 
right representing art/cultural heritage.

The instruments’ user-friendly design ensures quick and easy self-comple-
tion by participants and also lends itself to assisted administration. The tool-
kit was first experimented within the cultural program “Restless Art” and 
the European Photography Festival 2023, promoted by Palazzo Magnani 
Foundation.

Fig. 1. The RADAR Toolkit (Source: Uboldi, Marasco, 2023)
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1.4.  Integrated approaches to visitors’ journey inside museums

Thanks to the intersection of the museum studies domain with digital tech-
nologies, innovative and promising research has been promoted. These tech-
nological approaches may be complemented by mixed qualitative methods, 
including surveys and ethnographic observations, interviews and in-depth 
questionnaires, which provide a comprehensive understanding of users’ cogni-
tive and emotional engagement26. Integrating cognitive studies and UX anal-
yses into the exploration of museum journeys has significantly advanced our 
understanding of visitors’ behavior inside cultural venues, spatial navigation, 
and overall satisfaction. 

Neuroscientific approaches, such as those employed by the Peabody Essex 
Museum (2016), utilize tools like gaze-tracking eyeglasses to evaluate visitor 
responses to exhibitions, uncovering insights into how visual attention influ-
ences memory and engagement27. Reitstätter et al.28 employed a mixed-meth-
od approach combining mobile eye tracking, subjective mapping and a ques-
tionnaire to investigate the viewing behavior and meaning-making processes 
before and after the rearrangement of the permanent collection of the Aus-
trian Gallery Belvedere. Research has also demonstrated that the visibility 
and co-visibility of artworks affect the amount of attention allocated to them, 
thereby influencing recognition memory, highlighting the impact of exhibition 
design on cognitive processing29. UX analyses further contributed by examin-
ing how visitors interact among them and with museum environments. For ex-
ample, the development of the Museum Exhibition User Experience (MEUX) 
model integrates both new and existing notions about attitudes and behaviors 
to enhance the visitors’ pathways, timing and knowledge transfer inside ex-
hibitions30. Moreover, the application of AI in visitor tracking systems allows 
museum staff to better understand visitor behaviors, optimizing layouts and 
enhancing interaction while soliciting engagement31.

The integration of these findings, coming from quantitative and qualitative 
analyses, enables museums to create environments that are both intellectually 
stimulating and user-friendly. By understanding the cognitive and experiential 
aspects of museum visits, institutions can tailor their exhibits to foster deeper 
engagement, enhance learning outcomes, and provide more personalized expe-
riences as well as digital guides and interactive storytelling strategies, ultimate-
ly bridging Human-Centered Design (HCD) principles with cultural heritage 

26  Denzin 2010; Bazeley 2018.
27  Asher 2019.
28  Reitstätter et al. 2020.
29  Anderson, Gabrieli 2006; Kensinger 2009; Kuflik et al. 2011; Krukar, Dalton 2020.
30  King et al. 2022.
31  Ferrato et al. 2022; Mueller, Shirley 2024.



881BETWEEN KNOWLEDGE AND FEELING. THE MULTI-METHOD APPROACH OF THE ARTEMISIA PROJECT 

interpretation. This holistic approach ensures that museums remain relevant 
and responsive to the evolving needs and expectations of their audiences.

The presented scientific literature highlighted the approaches and tools used 
(sensors, questionnaires, direct observation, etc.), the applied analytic meth-
odologies, the objectives of the specific research (from planning more efficient 
models of users’ viability inside museums to the analysis of the effectiveness 
of visit routes), or, more, the museum storytelling in relation with users’ emo-
tional responses32. However, the integration of advanced technological devices 
within the analysis of visitors’ behavior represents an emerging area of re-
search in relation to critical aspects of the visitor experience, notably the role 
of social interaction throughout the museum journey and visitors’ wellbeing.

In other words, despite the availability of different technological tools and 
the emerging perspectives in this field, the existing literature seems to be still 
focused on single approaches and objectives, such as the optimization of visi-
tor flows or the effectiveness of the exhibition routes and devices, in terms of 
understanding and cognitive strength. We could, however, ask ourselves how 
an integrated approach to the analysis of visitors’ behavior could lead to a 
more comprehensive understanding of the audience experience, including their 
state of mind and wellbeing outcomes.

The aim of this work, in the wake of the results of the ARTEMISIA proj-
ect, is to take some steps in this direction, answering the question of how it is 
possible, through the analysis of quantitative factors of the visit trajectories, 
to draw information on visitors’ psychological wellbeing and emotional ap-
proach to the experience (underlining that the collection of such information 
is not at all incompatible with the objectives already mentioned of improving 
optimization and organization). 

2.  The ARTEMISIA project positioning into museum and visitor studies

The ARTEMISIA project33 is a research project financed by the CdE DTC 
Lazio34, which sees as partners the Institute of Heritage Science (ISPC) and the 
Institute for Cognitive Sciences and Technologies (ISTC) of the Italian Nation-
al Research Council (CNR), the Interdepartmental Research Centre DigiLab 
of Sapienza University of Rome and the private company iComfort.

The aim of the ARTEMISIA project is specifically to identify a new mod-
el of monitoring museum visit routes through AI tools, which combines the 

32  Alelis et al. 2013.
33  ARTEMISIA project, <https://www.artemisiaproject.it/>, 06.08-2025. 
34  Center of Excellence of the Technological District of Cultural Heritage and Activities. See 

Palombini 2023.

https://www.artemisiaproject.it/
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analysis of possible relationships between users’ behaviors, visit dynamics ac-
cording to spaces and artworks’ exposition, and subjective wellbeing. In such 
a perspective, the project planned to collect visitors’ paths through optical 
sensors on the ceiling and data from questionnaires and visitors’ observations, 
performing a series of cross-analyses on them all. This approach led to a sig-
nificant amount of work, partly still in progress. The present paper reports a 
specific portion of the analysis connected to relations between users’ behavior, 
space, and wellbeing dynamics.

Museums are not just spaces for passive observation; they are also envi-
ronments where social experiences unfold. In the last decade, there has been a 
shift from considering the museum as a “sacred” place for individual encoun-
ters with worthy objects to a place for socializing and experiencing moments 
of sharing35. Visitors engage in conversations, share insights, and experience 
art collectively, shaping their overall perception of the visit. While previous re-
search has addressed individual behaviors and cognitive responses, the social 
dimension, which means how visitors interact with each other, has received 
less attention.

By integrating social dynamics into visitor analysis, the ARTEMISIA proj-
ect can gain a more holistic understanding of museum experiences with in-
novative museum analytics. How do group dynamics affect engagement with 
exhibitions? Does social interaction enhance learning and emotional connec-
tion, or does it sometimes distract from individual reflection? Additionally, 
considering subjective wellbeing within this context allows museums to design 
spaces to enhance human flourishing36. This perspective opens up new avenues 
for research and museum innovation, encouraging a shift from efficiency-driv-
en visitor management toward a more HCD approach that values social en-
gagement and wellbeing as key components of the museum experience.

The ARTEMISIA project stands at the crossroads of museum visitor stud-
ies, exhibition design and wellbeing research, and represents a transformative 
approach that can lead to more inclusive, engaging, and scientifically informed 
museum experiences.

Given the original dimension of the approach, it was important to choose 
a rather uniform museum context, in which the works on display would allow 
a reliable comparison of the times and itineraries of the visit. For this reason, 
the choice fell into the pictorial section of the Museum of Rome at Palazzo 
Braschi, a museum in the center of Rome, whose works follow the history of 
the city over the last five centuries. Museums are, in fact, complex structures, 
often very different from each other, and this kind of inquiry must start from 
a homogeneous ideal path, in terms of exposed artworks.

35  Jafari et al. 2013; Reitstätter, Christidou 2024.
36  Ferilli et al. 2017; Cotter, Pawelski 2022; Dragija, Jelincic 2022.
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3.  The working arena: the Museum of Rome at Palazzo Braschi 

3.1.  The context of evaluation

The Museum of Rome at Palazzo Braschi is part of Sistema Musei in Co-
mune37 of Roma Capitale, managed by the Capitoline Superintendence. It is 
located inside Palazzo Braschi, overlooking Piazza Navona, in the heart of 
Renaissance Rome. 

It was built at the end of the 18th century for Pope Pius VI’s grandson, Luigi 
Braschi Onesti, based on a design by Cosimo Morelli. The building was not 
completed due to the French occupation in 1798, but construction resumed in 
1802 with Luigi’s help, as he aligned with the pro-Napoleonic nobility. The 
construction continued until the completion of the grand staircase in 1804, 
attributed to Giuseppe Valadier, who also supervised the decoration, done by 
Luigi Acquisti with refined stuccoes depicting scenes from the Iliad. Mean-
while, Liborio Coccetti painted the rooms on the second and third floors with 
themes related to Roman history, alluding to the virtues of the duke who re-
sided in the palace with his wife, Costanza Falconieri. In 1871, the palace 
was sold to the Italian State, which renovated it to house the Ministry of the 
Interior. During the Fascist period, the palace became the headquarters for 
institutions such as the Fascist Federation of the City and the National Mater-
nity and Childhood Organization.

The idea of hosting the Museum of Rome in this building materialized 
when the abandoned Pantanella Pasta Factory had to make room for electoral 
offices, which at the time were located in Palazzo delle Esposizioni. The resto-
ration and renovation proceeded in close cooperation with the Central Insti-
tute for Restoration and was completed for the second inauguration in 1952.

After being closed following the transfer from the State Property to the 
Municipality of Rome in 1990, it underwent significant restoration work and 
reopened in April 2002, although the internal renovation of the upper floors 
was not yet completed. It offered an exhibition route on themes not strictly 
chronological, which, by leveraging the heterogeneity of the collections, pro-
vides the visitor with insights into the history and life of the city between the 
17th and 19th centuries.

All the rooms on the second and third floors were opened to the public in 
2017 with a new thematic setup, while the first floor is dedicated exclusively 
to temporary exhibitions.

The works visible throughout the exhibition route, selected from over 
120,000 items in the museum’s rich collection, offer visitors a significant 

37  A network involving the Civic Museums of Rome, <www.museiincomuneroma.it>, 
06.08.2025.

http://www.museiincomuneroma.it
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glimpse into the city’s history, using educational and multimedia tools in a 
narrative function, to facilitate the understanding of the vast and valuable 
graphic and photographic documentation related to the themes of each room, 
which, for conservation reasons, cannot be permanently exhibited. The rooms 
on the second floor are arranged to evoke the original use of the spaces, creat-
ing a connection between the historical building and the works on display 
(Fig. 2). The third floor hosts decorative fragments and objects from buildings 
demolished during the urban transformation of Rome.

Fig. 2. Museo di Roma. Overview of room 6 (second floor)

The aim of the current visitors’ pathway is to establish a link between the 
historical building and the exhibited collection, allowing for a cross-read-
ing of the social and cultural phenomena that have characterized the Capital 
throughout the centuries, as expressed through the appearance and decora-
tions of the rooms38.

3.2.  Pre-existing public surveys

Before setting up evaluation documentation, it was useful to have a “pic-
ture” of the visitors’ attendance at Palazzo Braschi during the entire period of 

38  D’Amelio 2021. 
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the project (2022-2024) and before (2020-2022). The Capitoline Superinten-
dence collected visitors’ data in an organized and systematic manner (Fig. 3), 
starting with the quantities derived from the daily reports from the ticket of-
fices of the museums in the system. These reports provided indicative statistics 
on the trends in public attendance. For each museum, access data was record-
ed, such as the number of visitors and revenue, broken down by paid and free 
entries, ticket types, free admissions, subscription cards, and data related to 
revenue from ticket sales and additional services such as guided tours for 
schools, the bookshop, the café, and reservations/advance sales39.

Fig. 3. Attendance at the Museum of Rome at Palazzo Braschi 2019-2024 (Source: Capi-
toline Superintendence)

Another type of analysis that was useful and constantly carried out by the 
Capitoline Superintendence was the customer satisfaction survey regarding the 
cultural offerings and services of the museum. This was done through the dis-
tribution of questionnaires to a sample of visitors, which allows the collection 
of data on the characteristics of the visitors, their appreciation of the proposed 
paths and activities, as well as measuring the effectiveness of the reception 
services provided (Fig. 4)40.

39  The Superintendence holds the data series related to public attendance at the museums.
40  In order to ensure constant monitoring and improvement of services, Zètema Progetto 

Cultura, an in-house company managing museum services on behalf of the Superintendence, an-
nually agrees on a survey plan aimed at assessing user satisfaction with the cultural and museum 
services offered and monitoring certain services provided by Zètema.



886 ALESSANDRA MARASCO ET AL.

Fig. 4. Customer satisfaction survey. Civic Museums System of Rome Capital 2023 (Sour-
ce: Capitoline Superintendence). For each museum of the System, the values below the stan-
dard 2.2 minimum threshold have been stressed in red. 

The increase in the number of visitors, particularly the growing tendency 
of Roman citizens to view civic museums and archaeological sites as places 
of learning and cultural enjoyment – and therefore as places to visit multiple 
times throughout the year – was at the heart of the cultural policies of the 
Capitoline Superintendence in recent years. 

As a result, the analysis of the visitor audience was also carried out from a 
qualitative perspective, to objectively analyze, as much as possible, the behavior 
of visitors within the museum path. In 2021, at the time of the post-pandemic 
resumption of activities, the Superintendence conducted a study on the visitors 
of the Museum of Rome, in collaboration with ECCOM41. An observational, 
non-participatory survey was conducted on the visitors, accompanied by the dis-
tribution of a questionnaire aimed primarily at highlighting the following aspects:

a)	 How the visitor enjoys the museum and the cultural opportunities it 
offers (area of interest: visitor studies and museum communication);

b)	 What the visitor would like from the museum (areas of interest: partici-
patory museums, audience development, community engagement);

c)	 The contribution of sustainability that museums provide to citizens and 
local development (areas of interest: the 2030 Agenda objectives related 
to sustainable cities and communities, quality education, health and 
wellbeing, reduction of inequalities);

d)	 Review of museum goals.

41  ECCOM – ECCOM-Centro Europeo per l’Organizzazione e il Management Culturale – is a 
multidisciplinary organization working in the cultural and creative sectors. It brings together experts 
from different fields to promote innovative approaches to cultural management and audience deve-
lopment. In 2021, ECCOM carried out a visitor study commissioned by the Sovrintendenza Capi-
tolina ai Beni Culturali for the Museo dei Fori Imperiali and the Museo di Roma – Palazzo Braschi.
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The general objectives included assessing the cultural impact of museums in 
the local context and innovating/adapting the cultural policies of the museums 
managed by the Capitoline Superintendence. The use of two tools (observation 
and questionnaire) allowed for the collection of quantitative data (age, gender, 
origin, visit type, etc.) and qualitative data on visitor satisfaction, the enjoyment 
of the museum experience, and the use of the tools provided by the museum. 

Overall, the survey covered 16.13% of the visitors who entered the Muse-
um of Rome between September 20 and October 3, 2021. 

At the Museum of Rome, 210 visitors underwent the survey:
	– 79 questionnaires were distributed to visitors, consisting of a section for 

collecting sociodemographic data and 14 closed-ended questions, pri-
marily aimed at understanding the perception of the overall visit experi-
ence, the enjoyment of the exhibition path, and the use of informational 
supports, both textual and digital;

	– 131 visitor observations were made, focusing on the analysis of the use 
of the exhibition spaces on the second and third floors of the museum, 
related to the permanent collection.

Considering the responses visitors provided in the questionnaires, main fac-
tors of reliance were the building itself, which achieved a level 5 appreciation 
from 54% of visitors, the panorama/external view, which reached 75%, while 
the collections were appreciated by only 28% (Fig. 5).

Fig. 5. Appreciation of the collection, the monument, and the panorama/external view of 
the Museum of Rome (Source: Capitoline Superintendence 2021)

The less positive aspects, which mainly emerge from the observational sur-
vey, align with the data from the questionnaires, revealing a weaker attraction 
of the collection compared to the building and its context. 

On one hand, although the visit duration was not very short, the path 
seemed to be followed with relative ease by visitors, and museum fatigue does 
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not seem to be significant (as it is not mentioned either by the guides or the 
visitors). On the other hand, however, the attractiveness indexes of the art-
works and the related observation times were low. The informative panels 
were read too, but only for very short periods, which are not enough to fully 
understand the thematic areas in which the exhibition is organized (Fig. 6).

Fig. 6. Floor plan of the Museum of Rome (second floor) and time spent in the rooms. Re-
sults from the observational survey (Source: Capitoline Superintendence 2021)

In this situation, the opportunity to deepen the knowledge of public atti-
tudes through a new survey was welcomed: the characteristics were in fact 
optimal both for the research project and for the Museum, offering the possi-
bility of deepening previous investigations. The study of how visitors engage 
with the works displayed in the various rooms, identifying which ones attract 
the most interest and which ones lead to the longest observation times, were 
additional elements that allowed the scientific curators and museum managers 
to reorganize the visitor path and the informational and descriptive materials 
based on concrete, visitor-oriented evidence. This approach aims to overturn 
the traditional top-down narrative.

4.  Methodology

The ARTEMISIA project foresaw the accomplishment of four objectives, 
adopting a multi-dimensional approach with different types of techniques and 
tools, also reflecting the multidisciplinary nature of the working team. 
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The field of experimentation was Palazzo Braschi, with a pilot study on the 
permanent exhibition on the second floor, due to the homogeneity of the type 
of objects and the static nature of the display over time. In particular, room 1 
and room 6 were selected42.

Ideally, ARTEMISIA (and its follow-up) aims to interlace the following 
objectives:

1.	 Understanding visitors’ behavior in the two rooms: by analyzing the re-
lationships between users’ behaviors and visit dynamics, ARTEMISIA 
aims to provide deeper insights about how people move through muse-
um spaces, where they linger, if they prefer to visit alone or in company, 
which artworks attract the most attention and if they read through the 
informative panels. This data helps in designing future exhibitions that 
are more intuitive and appealing to the public;

2.	 Optimizing exhibition design: traditional museum layouts often rely on 
curatorial intuition rather than data-driven insights. ARTEMISIA’s ap-
proach integrates spatial analysis with visitor flow patterns to improve 
how artworks are displayed, ensuring a balance between aesthetic expe-
rience and cognitive engagement;

3.	 Personalizing museum experiences: by monitoring visitor interactions 
with artworks and spaces, ARTEMISIA can help develop adaptive and 
personalized visit experiences; this can include tailored digital guides, 
interactive storytelling, and dynamic lighting or signage that responds to 
visitor presence;

4.	 Enhancing wellbeing: museums are increasingly recognized as spaces that 
can contribute to health and wellbeing43; by analyzing visitors’ move-
ment and pre-post visit changes in emotional wellbeing, ARTEMISIA 
can contribute to identifying factors that impact on positive and negative 
affective states, allowing institutions to create environments that enhance 
wellbeing.

The first action of the project focused on deploying a sensor-based tracking 
system to study visitor movement and interaction within the museum space. 
Sensors were installed on the ceilings of two exhibition rooms, strategical-
ly positioned to capture real-time data on visitor locations and movements. 
These sensors continuously recorded instant information of visitors’ positions 
(geographical coordinates), allowing for the reconstruction of their trajecto-
ries throughout the gallery.

Specifically, the sensors used in the ARTEMISIA context are Xovis PC2 

42  Ceccarelli et al. 2024.
43  Thomson, Chatterjee 2014; Ferilli et al. 2017; Cotter, Pawelski 2022; Dragija, Jelincic 

2022.
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models, equipped with computer vision technology and integrated AI mod-
ules. These sensors can capture visitors’ silhouettes up to four times per second 
within a room, determining their position, age group (child/adult), and gaze 
direction, as well as (with some level of approximation) their gender (this as-
pect was not considered in the study) (Fig. 7). This approach offered several 
advantages over traditional visitor tracking methods, such as manual observa-
tion or RFID-based systems. By utilizing ceiling-mounted sensors, the study 
ensured a non-intrusive and comprehensive method for tracking multiple visi-
tors simultaneously without requiring them to carry additional devices. 

The data collected was then processed by the Sapienza University of Rome 
team and iComfort company using computer vision and movement analysis 
techniques to generate heatmaps, path reconstructions, and dwell time distri-
butions. Understanding visitor trajectories was crucial for optimizing exhibi-
tion layouts, identifying congestion points, and evaluating the effectiveness of 
the museum’s spatial organization. Additionally, this data provided insights 
into how visitors engage with specific artworks, whether they follow a guided 
path or explore more freely, and how long they spend in different areas.

Fig. 7. Installation of Xovis PC2 sensors on museum ceiling

The second action of the project aimed to gain deeper insights into visitors’ 
experiences by administering targeted questionnaires and practicing observa-
tional sessions, in a strictly anonymous way. While the first stage focused on 
tracking physical movement within the museum space, this phase sought to 
understand the subjective aspects of the visit – how visitors perceived their ex-
perience, their emotional engagement, and the impact on psychological well-
being.

In general, the public welcomed the participation in the research very much. 
The questionnaires were filled out with interest and in some cases, there were 
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explicit comments about the desire to visit the museum to improve their emo-
tional condition.

Two evaluation approaches were used in this phase: a) the Multi-Parti-
tioned Analysis (MPA), developed by CNR ISPC; and b) the RADAR toolkit 
developed by CNR ISPC. The former analysis is a mix of various evaluation 
techniques44, carried out in different moments of the museum experience by 
different target users. This method helped collect data about how immersive 
and enjoyable visitors find the exhibition, how the layout, lighting, and ar-
rangement of artworks influence navigation and comfort and if visitors en-
gage in discussions or shared experiences with others, and how that shapes 
their visit45. MPA is a tripartite evaluation framework46 designed to provide 
a comprehensive understanding of user profiling and experience in museum 
contexts. This methodology employs three distinct yet complementary assess-
ment tools, applied in a predetermined sequence and following a structured 
operational approach. The integration of these tools allows for a multi-layered 
investigation into visitor behavior, interaction patterns, and cognitive engage-
ment. The three components of MPA are observation, questionnaire and guid-
ed scenario47.

The strength of MPA lies in its combination of qualitative and quantita-
tive research methods. By integrating observational insights, structured survey 
data, and interactive dialogue, the approach mitigates the limitations of any 
single evaluation method. While quantitative measures provide statistical rigor 
and generalizability, qualitative insights allow for a deeper interpretation of 
user motivations, emotions, and cognitive responses. This dual approach is 
particularly crucial in museum studies, where user experience is influenced by 
a complex interplay of spatial design, storytelling, technology, and emotional 
engagement. A purely quantitative analysis may overlook contextual factors 
such as group dynamics, unexpected user behaviors, or non-verbal reactions, 
whereas a purely qualitative study may lack scalability and comparability 
across different museum environments.

MPA focuses on (user) experience, which is inherently tied to emotional and 
perceptual dimensions, encompassing sensations and cognitive processes that 
vary across individuals. Consequently, when designing and evaluating cultural 
and/or digital experiences, it is essential to account for these psychological and 
affective factors. Experience is not uniform across individuals, as interaction 
and observation are complex processes influenced by unpredictable conditions 
and variables. Moreover, MPA studies the relationship between experience 
and learning, which is particularly significant. Learning can be defined as the 

44  Pagano et al. 2016.
45  For more details see Ceccarelli et al. 2024.
46  Pagano et al. 2016.
47  For details see Ceccarelli et al. 2024.
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process through which an activity originates or is modified in response to an 
encountered situation48. This definition differentiates newly acquired behav-
iors, resulting from direct or indirect learning, from behavioral modifications 
driven by innate tendencies, biological maturation, or temporary alterations 
in psychological or physiological conditions. Learning thus encompasses not 
only the acquisition of knowledge and skills but also the development of atti-
tudes, values, and habits, affecting the broader sphere of personality beyond 
cognitive and executive capabilities. It can be further refined as the relatively 
permanent modification of concrete or potential behavior based on experience.

Within the academic and design domains, UX is defined by ISO 9241-210 
as «a person’s perceptions and responses that result from the use or anticipat-
ed use of a product, system, or service»49. This definition highlights the dual 
nature of UX: it encompasses both the psychological and emotional responses 
arising from human-technology interaction and the technical and practical 
characteristics of the system itself within its specific context.

The latter approach is the RADAR toolkit50, which was developed as an 
accessible tool to assess the level of wellbeing arising from participation in 
cultural and creative experiences for the Italian context. It was employed in 
the project to assess visitors’ self-reported changes in positive and negative 
affective states as well as sense of connection with the arts, in conjunction 
with the analysis of their movement in the museum space. MPA and RADAR 
both contributed to a comprehensive understanding of the visitor experience 
by combining quantitative movement analysis with qualitative emotional and 
cognitive feedback. The MPA approach, with its multi-layered evaluation strat-
egy, provided insights into visitor engagement, spatial perception, and social 
dynamics. By assessing how different target users interacted with the exhibi-
tion at various moments of their visit, it helped identify factors that enhanced 
or hindered their experience, offering valuable data for exhibition planning 
and accessibility improvements. On the other hand, measuring changes in pos-
itive and negative emotions through the RADAR and correlating them with 
visit duration enabled researchers to assess the impact of the visit on wellbe-
ing. This information is critical for museums aiming to create not only aes-
thetically pleasing exhibitions but also emotionally enriching and mentally 
stimulating experiences for their audiences. Together, these two evaluation 
approaches allowed for a holistic assessment of the museum visit, bridging the 
gap between physical behavior and subjective perception.

48  Hilgard, Bower 1966.
49  ISO 2009, clause 2.15, p. 20.
50  Uboldi, Marasco 2023.
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5.  Results

The collection of data from the sensors allowed an analysis of the move-
ment of individual visitors, both from the point of view of trajectories and 
stopping points (and therefore of the most observed works). These results have 
been partly published51, partly they are still being studied in correlation with 
the data from the questionnaires and observations (see below), which are those 
on which this work is focused.

5.1.  UX analysis

The UX evaluation at Palazzo Braschi was conducted over a seven-day peri-
od, between June 9th and June 25th, 2023. The MPA is described in Ceccarelli 
et al.; it was applied to room 1 and room 6, resulting in the collection of 99 
individual feedback responses.

Each evaluation session lasted a maximum of 20 minutes, covering the en-
tire process from the initial user interaction to the completion of the question-
naire, which was administered in collaboration with the CNR evaluator. To 
ensure methodological rigor and eliminate potential bias, the evaluator main-
tained a strictly neutral and non-directive stance throughout the process. The 
questions and responses were systematically recorded through observational, 
semi-structured interviews (SSIs) and scenario-guided methodologies, both in 
written and verbal formats, ensuring that participants’ responses remained 
spontaneous and uninfluenced. The same evaluator conducted all UX assess-
ments to maintain consistency in data collection.

The evaluation employed a paper-based methodology to ensure reliability 
and standardization across all assessments. No pre-selection of participants 
was performed, preserving the randomness and diversity of the museum audi-
ence and allowing for an authentic representation of visitor behavior.

The UX assessment was conducted on a sample of 99 participants, com-
prising 51 observed individuals and 48 interviewed users (Tab. 1). This sample 
size is considered sufficient for identifying initial behavioral trends, with the 
potential for comparative future studies.

Room 1 Room 6 Total per room

Observation 18 users 33 users 51 users

SSI 23 users 25 users 48 users

Total per room 41 users 58 users 99 users

Tab. 1. Number of collected feedback divided per room and UX tools used (Source: authors 
elaboration)

51  Ceccarelli et al. 2024; Palombini et al. 2025.
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The four behavioral patterns resulting from MPA, in some cases, were con-
sistently repeated across different rooms, enabling the authors to propose a 
tentative classification of ARTEMISIA eXperiential Profiles (AXP) within the 
Museum of Rome (Tab. 2)52. 

Profile Description Features

A.
Comprehensive 
Explorer

This user adopts a “want to see 
everything” approach, demonstrating 
a keen interest in engaging with all 
exhibited artworks and museum 
objects. Rather than focusing on 
specific masterpieces, this visitor 
exhibits a holistic curiosity, ensuring 
they traverse the entire museum space. 
He/she typically adheres to guided 
pathways but may also backtrack and 
explore areas based on emotional 
engagement and curiosity. His/
her behavior includes reading most 
labels and informational panels and 
frequently utilizing guides (whether 
paper-based, digital, or in-person).

	- Social behavior: he/she often visits 
alone or with a small, intellectually 
engaged group (e.g., colleagues or 
friends with similar interests).

	- Navigation style: systematic yet 
flexible; he/she explores the space 
thoroughly but with deliberate, 
moderate movements.

	- Some users of the ARTEMISIA 
project exhibited this profile.

B.
Selective 
Observer

This user follows a “limited field of 
view” approach, engaging with artworks 
that immediately capture their attention 
rather than systematically navigating 
the collection. His/her engagement is 
influenced by environmental stimuli, 
such as an artwork’s size, colour, or 
subject matter, rather than pre-existing 
artistic preferences. His/her visit patterns 
are shaped by museum layout and object 
placement, with a tendency to focus on 
artworks directly within their field of 
vision.

	- Social behavior: he/she commonly 
visits with family or friends.

	- Navigation style: non-linear, driven 
by immediate impressions rather than 
structured exploration.

	- Most ARTEMISIA project 
participants displayed this behavior.

C.
Masterpiece 
Seeker

This user primarily focuses on 
renowned or visually striking artworks, 
exhibiting a goal-oriented approach. 
His/her visit is highly selective, often 
limited to well-known masterpieces or 
large-scale, visually dominant pieces 
(e.g., religious paintings, panoramic 
city views). He/she tends to move 
rapidly between spaces, slowing down 
only when encountering their target 
artworks.

	- Social behavior: he/she frequently 
shares experiences on social media, 
either visiting alone or in large social 
groups.

	- Navigation style: moves directly 
to famous pieces, with minimal 
engagement with other exhibits; 
often bypasses explanatory panels 
and guides but may passively listen to 
guided tours if nearby.

	- ARTEMISIA project users exhibited 
this behavior, particularly when 
drawn to religious or panoramic-
themed paintings.

52  More details about profiling and adopted methodologies can be found in Ceccarelli et al. 
2024.
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D.
Guided Learner

This user follows a structured 
museum experience, adhering 
closely to museum signage, guided 
paths, and suggested routes. While 
not necessarily possessing a deep 
background in art, he/she exhibits 
a strong willingness to learn and 
immerse themselves in the museum 
experience. His/her focus is primarily 
directed toward artworks that 
naturally align with their viewing 
trajectory, often neglecting distant or 
less prominently positioned pieces.

	- Social behavior: he/she generally 
open to new knowledge, with a 
preference for guided experiences.

	- Navigation style: linear, following 
predefined pathways with minimal 
deviation; his/her gaze is primarily 
directed toward artworks along their 
immediate trajectory.

	- Some ARTEMISIA project users 
exhibited this behavior, engaging 
with sidewall exhibits simply due to 
the museum’s walkway design.

Tab. 2. The four APX profiles emerging from the analysis (Source: authors elaboration)

By correlating observational data on visitor emotions with time spent in 
room 1 and room 6 and trajectory analysis (out of AI analysis conducted with 
infrared sensors), a clear connection emerged between emotional responses 
and movement patterns.

We can affirm that visitors who expressed astonishment, happiness, or 
amazement tended to spend more time in the exhibition rooms. Their move-
ment patterns were non-linear and exploratory, often displaying zigzagging 
trajectories as they engaged more deeply with the exhibits. This finding re-
inforced aspects of the AXP classification: profiles C and D displayed emo-
tion-driven navigation, often leading to rapid yet spontaneous movement pat-
terns. Profile A exhibited calm, confident, and methodical engagement, with 
a moderate and consistent walking pace from one artwork to another. Profile 
B, while less predictable, displayed momentary wonder and curiosity, which 
directed their movement choices.

These insights confirm the value of integrating AI-driven behavioral analy-
sis with human-centered UX methodologies. The identification of AXP visitor 
profiles provides a nuanced understanding of how different audiences interact 
with museum spaces, emphasizing the importance of emotional engagement in 
shaping visitor experience. Future research should further explore how these 
profiles evolve over multiple visits and how adaptive exhibition strategies could 
enhance engagement for diverse audience types.

5.2  RADAR analysis

In this study, the RADAR toolkit was administered to Italian visitors to as-
sess their self-reported changes in positive and negative states as well as sense 
of connection with the arts arising from the visit. An information leaflet on 
the study was made available at the ticket desk at the entrance of the museum. 
The toolkit was administered by two researchers to visitors before and after 
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their visit to Palazzo Braschi at two predetermined points in the museum space 
(room 1 and room 6) to align with the automatic measurements of visitors’ 
paths made by sensors. 

Visitors willing to participate in the study were informed about the study 
purpose and tool, asked about information on their profile (age, place of res-
idence, companions, previous visits) and to fill in the RADAR, by indicating 
the self-perceived level of positive and negative states at that moment as well 
as to choose the pair of circles that best represented their relationship with art. 
Incomplete toolkits were omitted and a total of 33 toolkits were used for the 
analysis. 

Respondents’ profile is reported in Table 3. Most respondents were based in 
Rome or in the Lazio region (64%) and were first-time visitors (67%). About 
half of the sample (51.5%) is made up of visitors up to 40 years old, with ages 
ranging from 17 to 70 years. They visited the museum alone (24.2%), in cou-
ples (18.2%), with their family (42.4%), or friend group (15.2%).

Age (%) Visit companions (%)

< 20 12.1 Alone 24.2

20-30 24.2 In couple 18.2

31-40 15.2 With family 42.4

41-50 12.1 With friends 15.2

51-60 21.2 With an organized group 0.0

> 60 15.2 First-time visit (%)

Residence (%) Yes 66.7

City/region 63.6 No 33.3

Others 36.4

Tab. 3. Respondents’ profile (Source: authors elaboration)

Concerning the assessment of wellbeing arising from the visit through the 
RADAR responses, pre-post test mean differences (Tab. 4) showed statistically 
significant increases in positive states (7%) and a decrease in negative states 
(-14%). Further, the analysis showed a significant increase (5%) in the per-
ceived sense of connection to the arts.

Further, we considered the potential association between emotional well-
being and visit time length, which represents a crucial aspect in the analysis of 
museum visitors’ behaviors53, considering that their time and attention span 
are always scarce resources54. Previous research highlighted that the overall 

53  Solima 2002, 2013.
54  Bollo, Dal Pozzolo 2005.
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time devoted to the visit is greatly undersized compared to an ideal and com-
plete visit.

Scores Pre-test Post-test Pre-post test difference

Mean (SD) Median Mean (SD) Median M difference (SD)

Positive states 25.091 
(2.83)

25 26.848 
(2.33)

27 1.757*** (1.82)

Negative states 8.242 
(2.82)

7 7.121 
(1.91)

6 -1.121** (2.315)

Sense of connection 
to arts

4.030 
(0.88)

4 4.242 
(0.79)

4 0.212* (0.484)

Tab. 4. Pre-test and Post-test Mean scores, Median, Standard Deviations (SD) and Mean 
difference for RADAR measures (Source: authors elaboration). [*p< .05. **p < .01. ***p < .001].

The field experiment by Antón et al.55 involving measures of visitors’ affective 
response by means of electrodermal activity demonstrated that longer visits 
cause a greater level of perceived satiation and diminish visitors’ emotional re-
sponses. Visit duration has also been addressed from a flourishing perspective by 
Cotter et al.56 in their study on the impacts of virtual art engagement, conclud-
ing that future research should investigate whether the length of visit plays a role 
in the flourishing impacts. In our study, visit time length ranged from 8 to 73 
minutes (mean = 25.48 minutes) and appears to be moderately correlated with 
changes in visitors’ positive states (ρ = 0.51) as shown in Figure 8.

Fig. 8. Correlation between visit length and pre-post visit changes in positive states (Sour-
ce: authors elaboration)

55  Antón et al. 2018.
56  Cotter et al. 2022.
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6.  Discussion

6.1.  Different ways to experience culture

The first result to highlight, as underlined, is clearly the proportional re-
lationship between the time spent in the museum and the difference in per-
ception, at the beginning and the end of the visit, of positive and negative 
emotions, attributable to an increase in individual wellbeing, according to 
the RADAR analysis. It is confirmed by the MPA approach, which identifies 
the “high intensity” emotion definitions (“astonished”, “happy”, “amazed”) 
in connection with the longer permanence in the museum’s rooms. This re-
sult, already significant, can certainly be linked to various reasonings and 
dynamics: it would be difficult to state causal relationships, but the correlation 
in itself is meaningful information and may lead to further reflection on the 
methods and purposes of the way in which exhibitions and museums present 
themselves towards the public.

Beyond the specific results of individual analyses, in fact, one of the points 
of interest on which they seem to converge is in defining different character-
istics of the museum public, which flow into a limited series of categories. At-
tempting a synthesis of such a variety, we can outline a general portrait of the 
museum public characterized by two distinct tendencies in visiting attitudes. 
The first, which we might define as “conscious,” is based on an understanding 
of content, precise interests, and, in general, a broadly “scholarly” approach. 
This attitude is geared toward a personal plan of consultation, more or less 
rooted in knowledge and/or specific interests. The second tendency is more 
“instinctive”, guided by curiosity and drawn to elements of emotional impact 
(size, colors, etc.), generally independent of one’s level of erudition and cen-
tered on spontaneous and momentary enjoyment of the experience.

It represents, of course, a simplification in comparison to both the existing 
classifications in literature57, and to our analysis previously exposed. Indeed, 
it may be a useful synthesis to better illustrate the potential of the integrated 
approach towards the survey of user wellbeing perception. 

It is worth noting that museums and exhibitions are typically designed with 
the first, more rational approach in mind, whereas in past centuries, works of 
art were conceived to appeal to the second, aiming to captivate the senses of a 
population largely unaware of historical or artistic concepts. This observation 
may encourage a rethinking of museum strategies toward a less conscious and 
more emotional mode of engagement. Such an approach, which does not nec-
essarily entail the abandonment of more complex informational frameworks 
(which may be available in different ways for an expert public), has already 

57  Kuflik 2012; Conti et al. 2017.
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been suggested and supported58. This is in line with recent studies addressing 
museum experience design for visitors’ wellbeing59. For instance, Dragija et al. 
provided evidence supporting the effect of differentiation in museum design 
features on anticipated eudaimonic and hedonic wellbeing of visitors, with 
the former catalyzing life growth, interpersonal connections, life purpose and 
autonomy, and the latter being associated with emotional experiences. Their 
study also points to different anticipated positive and negative emotions that 
are expected to arise from visits with different museum designs. The approach 
taken in the present study contributes to this line of research through the 
analysis of in situ visitor experience that combines visit paths and wellbeing 
effects, showing the potential for diverse patterns of experience within the 
same museum design.

Aligning with Dragija et al.’s conclusions, this leads to posit that museum 
experience design could be oriented to satisfy different visitors’ preferences 
while conserving a role as a potential driver of subjective wellbeing.

6.2.  Theoretical and managerial implications 

The results presented here are part of the research line on the effects of 
the experience of artistic and cultural fruition on individual wellbeing, which 
can have multiple implications in other fields of research, for example, on the 
socio-economic level.

One of the most compelling perspectives is certainly the implementation 
of predictive systems based on machine learning, capable of optimizing the 
distribution of visitors within exhibition spaces and preventing overcrowding. 
This has significant implications not only for museum staff management but 
also for the efficient use of energy and environmental resources within the 
museum.

Nevertheless, this kind of analysis may also be useful in the development 
of tools for cultural marketing. Cultural automation and the use of marketing 
automation tools are transforming the management and promotion of muse-
ums, enabling the optimization of resources, enhancing audience engagement, 
and personalizing the visitor experience. The ARTEMISIA project, which in-
tegrates AI, data analysis, and visitor emotion monitoring, provides an inno-
vative model for understanding audience behavior and developing data-driven 
strategies, both in management and in the promotion and curation of experi-
ences and cultural products.

On the promotional front, particularly concerning ancillary museum ser-

58  Antinucci 2007; Palombini 2012; Conti et al. 2017, p. 30.
59  Dragija, Jelincic 2022; Dragija et al. 2025.
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vices, advanced audience segmentation through visit data analysis allows for 
the development of personalized campaigns tailored to visitor preferences and 
behaviors. The integration of AI-powered museum CRM systems – such as 
those recently tested in European museums – has demonstrated an increase in 
online engagement and visitor return rates. This type of automation enables 
the delivery of dynamic newsletters, personalized notifications, and event rec-
ommendations based on visitors detected interests, ultimately enhancing the 
overall customer journey of the museum experience60.

In this regard, the use of AI in combination with digital platforms can 
support the audience development process in museums, facilitating targeted 
investments in both acquisition and retention efforts, in line with audience 
development strategies widely discussed in museum studies. In recent years, 
research on cultural audiences has also identified AI applied to user preferenc-
es as a crucial asset for integrating social innovation with cultural heritage61, 
as well as a means to efficiently allocate financial resources between audience 
acquisition and retention strategies for cultural institutions.

On one hand, marketing automation enables museums to enhance their 
financial sustainability through strategies such as dynamic pricing and opti-
mized membership management. Behavioral data analysis could allow ticket 
prices to be adjusted based on demand and peak periods, thereby increasing 
economic efficiency and reducing waste. Simultaneously, automated loyalty 
programs offering personalized incentives based on visitor behavior would en-
courage repeat visits and promote the sale of ancillary services such as guided 
tours and merchandise, contributing to a more robust and innovative model 
of economic sustainability. On the other hand, ARTEMISIA places emotional 
marketing at the core of its future outlook, positioning it as a strategic lever 
to enhance the museum experience and foster a deep, lasting relationship be-
tween the public and the cultural institution. This approach centers on design-
ing experiences that resonate with visitors’ values, expectations and emotions, 
going beyond simple content consumption to stimulate empathy, a sense of be-
longing, and gratification. Neuroscience and behavioral studies demonstrate 
that emotions play a crucial role in memory and learning processes: emotion-
ally meaningful experiences are retained longer and strengthen the connec-
tion with the museum, much like how key brand elements are assimilated in 
commercial sectors62. Through the analysis of behavioral data and emotional 
responses collected during visits, ARTEMISIA has the potential to tailor its 
cultural offerings to increasingly personalized needs, thereby enhancing visi-
tor satisfaction and supporting the development of a broader and more loyal 

60  Cataldo, Paraventi 2023, pp. 330-340.
61  Cerquetti 2016.
62  Brakus et al. 2009.
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audience63. The emotional marketing strategies that may be adopted by the 
project in the future include immersive storytelling, personalized visitor jour-
neys enabled by digital technologies, and a focus on environmental wellbeing, 
in line with the principles of HCD64. These elements not only foster loyalty 
but also transform the museum visit into a memorable and shared experience. 
The use of digital platforms integrating AI to create personalized itineraries, 
virtual guide chatbots, and real-time feedback collection serves as a concrete 
example of how technology and emotional marketing can converge to enhance 
museum accessibility, inclusivity, and sustainability.

7.  Conclusions

The ARTEMISIA project was born with the aim of collecting in paral-
lel the trajectories of visitors in the museum space, through latest-generation 
sensors, and a series of information on individual experience through ques-
tionnaires and observation, to process this data through AI tools and draw 
possible inferences on individual behavior and wellbeing, usable in various 
research directions.

For this purpose, thanks to the essential collaboration of the Capitoline 
Superintendence, a museum was selected that had already demonstrated, 
through surveys on the public, to have a significantly positive impact on vis-
itors, and that presented specific characteristics in terms of architecture and 
exhibited heritage.

The data collected, still being processed, have returned different types of 
conclusions, some of which, focused on the trajectories detected by the sen-
sors, have already been published65. This work focuses on the specific aspect 
of users’ visiting attitude and its relationship with subjective wellbeing. The re-
sults highlight, on the one hand, a relationship of proportionality between the 
time spent in the visit and the improvement in positive emotions from before to 
after the visit; on the other hand, the set of investigations helps to outline two 
large categories of approaches to the visit: one more aware, erudite, focused on 
specific itineraries and works and attentive to the texts, the other more emo-
tional, instinctive, linked to momentary impressions and presumably not to 
precise knowledge. These results, integrated with the research still in progress, 
can be useful not only for the development of new forms of itinerary planning 

63  Iglesias et al. 2011.
64  Pisoni et al. 2021.
65  Ceccarelli et al. 2024; Palombini et al. 2025.
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and museum experience design, but also for the definition of innovative tools 
for cultural marketing.

Future research will be oriented to overcome the limits of the present study, 
and in particular, the small sample size for the RADAR toolkit that has impli-
cations for the possibility to generalize the results, by extending the number of 
surveyed visitors to further validate the conclusions of the analysis.
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