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Abstract
Art museums are inherently social spaces, and social interaction is a key element of arts-based
health interventions. Despite this, the effects of viewing art in social contexts remain largely
unexplored in empirical aesthetics. This research presents the first experimental, large-scale
study to systematically investigate how social interactions, especially through meaningful
conversation, influence aesthetic experience and well-being. Conducted within a special
exhibition space at Manchester Art Gallery, this experiment employed a between-participant
design in which visitors (N = 240) were randomly assigned to either an Individual viewing
condition, a Synchronized silent group viewing condition, or a Discussion-based group
viewing condition. Participants viewed two paintings for 10 minutes each while listening to a
series of slow-looking prompts. While we observed overall increases in well-being markers
such as valence, positive affect, and social connectedness, there were notable group
differences as well. Namely, the Discussion group reported higher scores in various aesthetic
experience outcomes as compared to the Synchronized group, although the Individual group
also reported higher emotional engagement and gallery experience ratings as compared to
Synchronized participants. However, only participants in the Discussion group exhibited
significant well-being impacts, reporting increased positive affect, social connectedness, and
group closeness relative to the Synchronized group. This study highlights the potential for
integrating discussion-based art viewing into gallery programming to deepen art engagement

and promote visitor well-being, offering valuable insights for museum curators and educators.

Keywords: Social Interaction in Museums, Aesthetic Experience, Arts and Wellbeing, Gallery

Discussions, Slow Looking
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Introduction
Art museums have long been revered as sanctuaries for solitary contemplation. However, the
assumption that art appreciation occurs in isolation overlooks the social nature of these
spaces. Groups account for the majority of museum visits (Hein, 2002), with early studies
finding only 5-20% single visitors at art exhibitions (Hughes et al., 1995). Recent
investigations confirm that these trends persist, with 89% of 141 participants reporting they

tend to visit art museums with others (Igdalova & Chamberlain, 2023).

Nevertheless, most research in art museums focuses on the relationship between the
individual and the exhibit, investigating how exhibit attributes impact the visitor's cognitive or
emotional state (Falk & Dierking, 2000). Consequently, current models of aesthetic
processing often underrepresent the influence of social factors on art viewing (see Pelowski et
al., 2016 for a review). To reconcile this research gap, our study presents the first large-scale
experiment to systematically investigate the impact of social interaction on various elements
of the art museum experience. In the following introduction, we situate social experiences as a
means of promoting well-being and deepened aesthetic engagement within museum contexts,
especially with regards to the role they may play in arts-based social prescribing for health.
We then describe how shared experiences, particularly when paired with guided discussion,

could contribute to greater meaningfulness and engagement during art viewing.

Social museums for well-being

Since the start of the century, museums have adopted a more visitor-centred approach to
meaning-making in the gallery (Hooper-Greenhill, 2006; Mayer, 2007), leading to a rise in
participatory programming (see Robinson, 2020, for a review). At the same time, there has

been an increase in social prescribing (see Chatterjee et al., 2018, for a review), driven by a
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growing body of evidence that links the arts to human flourishing (e.g., Fancourt & Finn,
2019). From enhanced subjective well-being (Weziak-Biatlowolska & Biatowolski, 2016) to
reduced implicit stress levels, even following a brief gallery visit (Mastandrea, Maricchiolo, et

al., 2019), engaging with the arts can have positive outcomes on health and well-being.

Social connection, associated with reduced mortality and morbidity risks (Holt-Lunstad et al.,
2017), has been identified by art museum professionals as a key impact factor for their
visitors (Cotter & Pawelski, 2022). It is also a primary focus of participatory museum
programming, particularly for individuals with dementia (MacPherson et al., 2009),
depression (Irwin et al., 2022), or older adults (Roe et al., 2016). Group viewing and
discussions are often part of such initiatives (e.g., Thomson et al., 2018), supplementing the
other types of conversations that visitors have with staff, facilitators (Villeneuve & Love,
2007), and other visitors (Kim, 2011). Understanding the dynamics of gallery-based social

interactions, and the discussions that often accompany them, thus becomes imperative.

Sharing the experience

Museum visitors may choose to share viewing experiences as a means of enhancing emotional
responses and visual appreciation, as seen when participants report higher valence ratings and
increased liking of images when they believe a friend is also viewing them (Wagner et al.,
2015; Boothby et al., 2017). However, even when shared experiences do not amplify
enjoyment, people still may choose to share them, driven by a desire for social connection
rather than hedonic benefits (Jolly et al., 2019). Indeed, art viewing interventions in the
museum have helped participants feel more able to connect with others (Roberts et al., 2011),

even lowering social disconnect after a one-hour tour (Koebner et al., 2019).
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Social interaction may also help transform unfamiliar museum contexts for some visitors. For
example, social experiences around artworks have been shown to soften clinical settings,
helping patients feel more positively distracted or bigger than their diagnosis (George et al.,
2018; Karnik et al., 2014). This process may introduce a similar softness to the art gallery.
Debenedetti (2003) describes in her interview-based investigation of companionship in
museum visits that the presence of others can validate individual perceptions through
comparison, fostering familiarity in an uncertain setting (Hood, 1993). This shared
reassurance can then be particularly helpful for infrequent museum visitors who come with

different motives and expectations than more regular museum visitors (Sheng & Chen, 2012).

Lastly, viewing alongside others can influence museum behaviour, such as increasing viewing
time. Packer and Ballantyne (2005) compared solitary vs shared museum experiences by
asking 40 individual adults and 20 pairs of adults to explore a natural history exhibition,
finding that pairs spent more time on displays, while individuals spent more time on labels.
This was echoed in the art gallery by Smith and Smith (2001) in their seminal study on
viewing times in the gallery, in which they found that pairs and trios spent more time viewing
artworks than individuals, a finding they later replicated (L. F. Smith et al., 2017). Carbon
(2017) found that group size and quality also impact viewing duration, with family groups

viewing works the fastest and all-adult groups viewing works the slowest.

Talking with intention

Visual artworks, through the act of perspective-taking, invite viewers to understand diverse
human experiences, often prompting new and impactful conversations (Bailey & Desai,
2005). Social interaction, then, contributes more than just shared experiences; it also fosters

the co-creation of meaning-making (Debenedetti, 2003). Conversations play a key role in this
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mutual enrichment, strengthening social bonds and exposing visitors to multiple perspectives
(Leinhardt & Knutson, 2004; Mayer, 2005). This exchange can then alter individual
interpretation, allowing people to perceive new stimuli in ways more aligned with those

they’ve conversed with (Sievers et al., 2024).

In their eMotion museum mapping study, Trondle et al. (2012) observed the behaviours of 500
exhibition visitors, using physiological responses, surveys, and position tracking to
investigate social aspects of art viewing. With regards to heart rate, heart rate variability, and
skin conductance, the researchers found that visitors who were alone or not conversing
experienced higher emotional reactions, likely due to more attentive interactions with the
artworks. These solitary visitors also reported more enjoyment of the quiet museum space, a
greater experience of beauty, and a deeper connection to the works. However, for those who
were conversing, conversations were not always about the artworks (Trondle et al., 2012), and

as the study was observational, these discussions were not guided or controlled.

Likely, then, the quality of the conversation matters in impactful meaning-making. In their
investigation of the impact of providing extra information about the creative process to
museum viewers, Agata and Okada (2006) examined dyadic conversations that were focused
on the artworks themselves, finding that this additional information led to more elaboration
and engagement with the exhibited objects. Another study by Kim (2011) explored the content
and interaction metrics of paired conversation between adult visitors in an art gallery in order
to investigate how visitors construct meaning together through discussion. Kim found that
participants, regardless of art knowledge, provided assistance and feedback to one another,
while simultaneously reflecting on their own understanding in comparison, leading to

scaffolding conversations and greater efforts to construct meaning. Meaningful, reflective
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conversations about the artworks, by combining and sharing knowledge, may therefore

enhance engagement and sense-making in museum visitors.

This exchange of knowledge can also generate more ideas, deepening art appreciation. A
similar hypothesis has been proposed in creative thinking research, as group interaction can
be an important source of creative innovation in team members. For example, Paulus & Yang
(2000) found that participants who engaged in a shared idea exchange exhibited enhanced
creativity, measured by number of responses, in both group-based and individual tasks
relative to non-sharing group participants. Similarly, talking together when viewing artworks,
which can lead to more unique ideas being produced, may bolster new perspectives and
deepen understanding. Scoring higher on a divergent thinking task, such as the Unusual Uses
Task, in which participants are asked to list as many creative uses for an object as they can,
has been linked to higher beauty ratings in laboratory settings, indicating a possible

connection between flexible ideation and aesthetic experience (Stojilovi¢, 2017).

The present study

There is evidence to suggest that viewing art together can enhance enjoyment, social
connection, reassurance in unfamiliar settings, and even increase viewing times. Meaningful
discussions about art can also foster co-created meaning-making and a deeper, more creative
aesthetic experience. But no study has of yet comprehensively examined these impacts within
a single experimental design that compares individual and group conditions. There thus
remains a gap in the literature when it comes to understanding the impacts of social
experiences in the art museum (Packer, 2004; Vom Lehn & Heath, 2014). Here we present the
first large-scale, pre-registered experimental study to systematically investigate how varying

levels of social interaction influence the aesthetic experience and well-being of individuals.
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This between-subjects study featured three randomized groups, which varied in their degree
of social interaction during a slow-looking task (Igdalova and Chamberlain, 2023).
Participants in the Individual group viewed the artworks on their own, while listening to a
series of guided prompts in headphones. Participants in the Synchronized group viewed the
artworks in groups of three, while listening to the same guided prompts played aloud from a
speaker. Lastly, participants in the Discussion group viewed the artworks in groups of three,
while discussing their responses aloud to the guided prompts they heard. The main dependent
variables in this study were classified into four main groupings: aesthetic experience
outcomes, well-being outcomes, creative association, and exploratory outcomes. Individual
differences including aesthetic fluency and the personality measures of openness to
experience and extraversion were also accounted for as covariates, due to their association

with dependent variables of interest.

The study hypotheses were as follows:

1. In keeping with previous slow looking studies by Igdalova and Chamberlain (2023;
2024), all participants will report increased valence and decreased arousal after
completing the exercise.

2. Varying the level of social interaction will impact individual aesthetic experience.
Specifically, the Discussion group will report heightened scores in the aesthetic
experience measures as compared to the Individual and Synchronized groups.

3. Varying the level of social interaction will impact individual well-being. Specifically,
the Discussion group will report heightened scores in the well-being measures as

compared to the Individual and Synchronized groups.
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4. Varying the level of social interaction will impact creative association. Specifically,
the Discussion group will report heightened creative association scores as compared to

the Individual and Synchronized groups.

In addition to the above primary hypotheses, we wanted to explore the effect of the
intervention on aspects of emotional response, perspective shift, time perception, and group
closeness. While the primary outcomes were pre-registered, the exploratory outcomes were
investigated using the same analytic approach but were not prespecified in the pre-registered
plan. See the Measures subsection below for a more detailed breakdown of the main

questionnaires that make up these variables.

Methods
The study design, hypotheses, and analysis plan were pre-registered with the Open Science

Framework (OSF): https://osf.io/skr5n/?view_only=18cfeba31a104978afc198fald2c261f.

Sample Size

An a priori power analysis using G*Power3 (Faul et al., 2007) indicated that 158 participants
were needed to achieve 80% power for detecting a medium to large effect size for an
ANCOVA, as previously reported in a comparable between-subjects study on the social value
of shared experiences (Jolly et al., 2019). A total of 240 participants were recruited, with 191
included in the final sample, indicating that the study was appropriately powered to test the

study hypotheses.
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Participants

Participants were recruited via Eventbrite, social media advertising through the gallery
website, and in-person sampling to ensure a realistic sample of likely gallery visitors. Data
collection took place in April and May of 2023. Participants, who had to be over 18, were

compensated with a drink voucher for the gallery café.

The 240 participants ranged in age from 18 to 84 years (M =39.94, SD = 17.36), with a slight
skew towards younger ages. The sample included 122 females, 112 males, and 6 who
identified as other. Participants resided in 28 different countries, with most living in the
United Kingdom (73.8%) followed by Australia (5.4%) and the United States (5.4%).
Approximately half the sample held a college or university degree (51.2%), and a third held

postgraduate degrees (33.8%). The groups did not significantly differ in any of the covariates.

Experimental Space

The study was conducted in collaboration with Manchester Art Gallery, a free museum in the
United Kingdom that draws over 500,000 annual visitors. The experiment took place in a
dedicated mindful viewing area called Room to Breathe. This space features comfortable
seating and only two artworks with no accompanying labels or descriptions, spotlit against
dark walls and hung at a lower height for seated viewing. Split into three chambers, the layout
of Room to Breathe is shown in Figure 1. Participants gave consent and answered pre-viewing
questions in the first area, viewed the artworks in the second, and answered post-viewing

questions in the third. During data collection, the space was closed off to other visitors.
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Figure 1

Room to Breathe Layout, Manchester Art Gallery

Materials and Stimuli

Guided prompts

To guide the participants in their 10-minute viewing experience for each painting, a series of
guided prompts was written in collaboration with a well-being and mindfulness specialist at
the gallery, instructing participants to focus on various aspects of the artwork, such as forms,
lines, colours, and composition, and to reflect on their personal reactions. To align with
Manchester Art Gallery’s existing practices, the audio guide was narrated by the mindfulness
specialist as well. The audio files were then edited using Audacity, a free, open-source editing
software (GNU General Public License). The same prompts were played either in headphones
to the Individual group or aloud to participants in the Synchronized and Discussion groups. In
the Discussion group, a shorter version with pauses between key questions was played aloud
to encourage conversation. For transcripts of the guided prompts used in each condition, visit:

https://osf.i0/r7bc5/?view_only=4c003c13a6e446ec92¢393863562fe39.
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Artworks

The artwork stimuli were two landscape paintings from the gallery’s collection. The landscape
genre was selected via a visitor-voting process in 2022 for Room to Breathe, and our
curatorial collaborator then selected the actual paintings: a representational landscape, Track
of Forest Brook by Herbert H. Newton, and an abstract landscape, Her Day at Sneaker s

Creek by Michael Ginsborg. See Figure 2 for the stimuli.

Figure 2

Artwork Stimuli in Room to Breathe

Herbert H. Newton Michael Ginsborg

Track of Forest Brook Her Day at Sneaker’s Creek

Oil on canvas, 63.5 x 79 cm Acrylic on canvas, 183.2 x 198.2 cm
1938. © Herbert H. Newton 1967. © Michael Ginsborg

(Courtesy of Manchester Art Gallery.) (Courtesy of Manchester Art Gallery.)
Measures

A Qualtrics survey was used to record responses to the following sets of measures and
questions (arranged by aesthetic experience, well-being, and exploratory outcomes). Full

survey available at https://osf.io/r7bc5/?view_only=4c003c13a6e446ec92c¢393863562fe39.
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Demographics. Participants reported their age, gender, country of residence, highest level of

completed education, and English confidence before viewing the artworks.

Covariate — Aesthetic Fluency. The Revised Aesthetic Fluency Scale — Short Form (Cotter,
Rodriguez-Boerwinkle, et al., 2023) is a 10-item version of the Aesthetic Fluency Scale
(Smith & Smith, 2006). The short form scale similarly measures self-reported art knowledge
but has reduced response options and is designed for use with a general audience. The items
present artist names and art terms and are rated on a 3-point Likert scale from 1 (I don 't really
know anything about this artist or term) to 3 (I know a lot about this artist or term).
Participants answered the items after art viewing, and their aesthetic fluency, ranging from 1

to 3, was calculated by averaging the 10 items.

Covariate — Personality. The Big Five Inventory — Short Version (BFI-S: Lang et al., 2011)
is a 15-item version of the Big Five Inventory (John et al., 1991) that assesses five personality
dimensions: extraversion, agreeableness, conscientiousness, neuroticism, and openness to
experience. Each item is rated on a 5-point Likert scale from 1 (strongly disagree) to 5
(strongly agree). Participants answered the items after viewing the artworks, and the subscale
scores, ranging from 1 to 5, were calculated as per the scoring instructions for each scale, i.e..,
with some items being reversed. For this study, we only examined openness to experience,
due to its association with aesthetic experiences (P. Silvia et al., 2015), and extraversion, due

to its association with sociability and enhanced positive affect (Watson & Clark, 1997).

Aesthetic Experience — Aesthetic Experience Questionnaire. The Aesthetic Experience
Questionnaire (AEQ: Wanzer et al., 2020) is a 22-item measure of aesthetic experience that

consists of six diverse dimensions related to art appreciation. The emotional, cultural,
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understanding, and perceptual subscales assess the manner in which participants engage with
the artwork, while the proximal condition of flow and flow experience subscales assess the
content of ‘flow’ experienced while viewing (Csikszentmihalyi & Robinson, 1990). Each item
is rated on a 5-point Likert scale from 1 (Disagree) to 5 (Agree). Participants answered the
items after viewing the artworks, and the subscale scores, ranging from 1 to 5, were calculated
by averaging the items within each subscale. A total AEQ score, ranging from 1 to 5, was also

calculated across all items.

Aesthetic Experience — Gallery Experience. Participants answered 12 questions about their
overall art viewing experience, the guide or conversation they had (depending on their group),
and the main viewing space. Specifically, the questions asked participants how much they
liked, found meaningful, found beautiful, and would recommend each aspect. Each question
was rated on a 5-point Likert scale from 1 (Strongly disagree) to 5 (Strongly agree), and

participants answered them after viewing the artworks.

Aesthetic Experience — Mental Image Vividness. Artwork memorability, through mental
image vividness, was assessed as a measure of the impact of the viewing experience. Once
participants left the viewing area, they were asked to imagine the two paintings they viewed
and to rate the vividness of each mental image using a question from the Vividness of Visual
Imagery Questionnaire (VVIQ; Marks, 1973): ‘Think of the first/second painting you looked
at and try to form a mental picture of what you saw. Please rate how vivid the image is on the
following scale.” Both items were rated on a 5-point scale from 1 (No image at all) to 5

(Perfectly realistic), and one aggregate score was calculated by averaging the two ratings.
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Well-being — Valence and Arousal. The Affect Grid (Russell et al., 1989) is a reliable,
single-item tool for measuring mood. This 9x9 grid divides mood into valence (from
unpleasant to pleasant) and arousal (sleepy to highly aroused). Valence is indicated by the
column (1 to 9 from left) and arousal by the row (1 to 9 from bottom). Participants answered
the items before and after art viewing, and these pre- and post-assessment scores were

subtracted to determine change in valence and change in arousal.

Well-being — Positive and Negative Affect. The International Positive and Negative Affect
Schedule - Short Form (I-PANAS-SF; (Thompson, 2007) is a 10-item scale for estimating
positive and negative affect. Each mood scale includes five items (positive: active, attentive,
alert, determined, inspired; negative: hostile, ashamed, upset, afraid, nervous) rated on a 5-
point Likert scale from 1 (Very slightly or not at all) to 5 (Extremely). Participants answered
the items before and after art viewing, and total scores for each variable, ranging from 5 to 25,
were calculated by summing the items in each scale. These pre- and post-assessment scores

were subtracted to determine change in positive and negative affect.

Well-being — Social Connectedness. The Social Connectedness Scale — Revised (SCS-
Revised; (Lee et al., 2001) is a 20-item self-report questionnaire that measures social
belonging using both positively and negatively worded items. Each item is rated on a 6-point
Likert scale from 1 (Strongly disagree) to 6 (Strongly agree). Participants answered the items
before and after art viewing, and the social connectedness score, ranging from 20 to 120, was
calculated by reversing negative items and summing the scores. These pre- and post-

assessment scores were subtracted to determine change in social connectedness.
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Creative Association. As per the associative theory of creativity, creative association was
assessed by semantic distance (Kenett, 2019). After viewing the actual works, participants
viewed them again on a tablet, writing free associations to each. Semantic distance scores
were calculated using the “forward flow” approach originally developed by Gray et al. (2019)
and later extended by Beaty et al. (Beaty et al., 2021), which uses computational semantic
modelling to measure the distance travelled in semantic space from the prompt. The multi-
model approach was used to calculate the forward flow score per participant per painting, and

these scores were then averaged across the artworks to represent overall creativity.

Exploratory — Aesthetic and Knowledge Emotions. Participants’ emotional experiences
were assessed with six additional questions added to the pre- and post- [-PANAS-SF
questionnaires (Thompson, 2007). Three questions evaluated aesthetic emotions — being
moved, feeling wonder, or feeling awe (e.g., Cotter, Harrouche et al., 2023) — while the other
three assessed knowledge emotions — surprise, interest, and confusion (P. J. Silvia, 2012).
Each item was scored on a 5-point Likert scale from 1 (Very slightly or not at all) to 5
(Extremely). Participants answered the items before and after art viewing, and total scores for
each variable, ranging from 3 to 15, were calculated by summing the appropriate items. The
pre- and post-assessment scores were subtracted to determine change in aesthetic and

knowledge emotions.

Exploratory — Cognitive-affective Impacts of Art. To evaluate art’s impact, Christensen and
colleagues (2023) developed a taxonomy of cognitive and affective impacts, categorized into
11 fine-grained dimensions and four coarse-grained dimensions, the latter of which was used
to measure change in impact of each artwork. These four dimensions correspond to what can

be considered difficult aspects of art engagement (challenged/upset), attentional engagement
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and immersion (interested/enraptured), positive affective responses that are either low or high
in arousal (calm/pleased), and deeper cognitive engagement (enlightened/inspired). Each
dimension was rated on a 5-point Likert scale from 1 (Not at all) to 5 (Extremely).
Participants answered the items before and after viewing each work, and these pre- and post-

assessment scores were subtracted to determine changes in these dimensions per artwork.

Exploratory — Perspective Shift. After viewing the artworks, participants were asked, “Did
you find that your perspective of the artworks changed as a result of the viewing experience?”

This question was rated on a 4-point Likert scale from 1 (Not at all) to 4 (Very much so).

Exploratory — Time Perception. After viewing the artworks, participants were asked, “How
well-timed do you think the art viewing experience was?”” This question was rated on a 3-

point Likert scale from 1 (Too short) to 3 (Too long).

Exploratory — Group Closeness. As another measure of social connection between the two
group conditions, participants in the two group conditions were asked, “How close do you
feel to the members of your group?” before and after viewing the artworks. This question was

rated on a 5-point Likert scale from 1 (Not close at all) to 5 (Very close).

Evaluative Questions. The survey also asked additional questions not covered in this paper,
as they are either gallery-specific or will be addressed in future studies. These include
questions for Discussion group participants about conversation quality and other across-group
questions, including a 1-week and 1-month follow-up survey. See the full survey here:

https://osf.i0/r7bc5/?view_only=4c003c13a6e446ec92¢393863562fe39.
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Attention Checks. The survey included three attention checks: one within the Aesthetic
Fluency section, instructing participants to select / know a lot about this artist or term, and
two at the end of the questionnaire, asking if participants took the survey seriously and

whether they would use their own responses if conducting the research themselves.

Procedure

Upon agreeing to participate, participants were shown into the first chamber of Room to
Breathe, where they read a study information form detailing the experimental procedure and
their data protection rights. After consenting, participants were randomly assigned to a group
and completed the first part of the Qualtrics survey on individual iPads, which asked about
demographics, personality, and the pre-viewing assessments of valence, arousal, positive and

negative affect, social connectedness, and aesthetic and knowledge emotions.

Participants then entered the main viewing space either alone or with two others, based on
their group assignment. They were directed to sit in front of the first artwork, with the
presentation order counterbalanced, and to answer the pre-assessment cognitive-affective
impact questions about the artwork in front of them. They then viewed the work for 10
minutes, with guided prompts delivered through headphones for individuals and from a
speaker for groups, viewing either in silence or in discussion with their group members.
Discussion-group conversations were tape-recorded for future qualitative analysis. Following
the viewing, participants then completed the post-assessment cognitive-affective impact

questions about the first artwork. They then repeated this process with the second artwork.

After viewing both works, participants proceeded to the final chamber to complete the

remaining questionnaire, which included the post-viewing assessments of valence, arousal,
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positive and negative affect, social connectedness, and aesthetic and knowledge emotions, as
well as tasks and questions on creative association, mental image vividness, aesthetic fluency,
the AEQ and gallery experience questions, and other subjective experience questions,
including perspective shift, time perception, and group closeness. After completing the study,
participants were compensated, debriefed, and given the opportunity to opt into follow-up
surveys by providing their emails in an encrypted document. Follow-up surveys were sent 1
week and 1 month after study completion. The gallery session lasted approximately 45

minutes to 1 hour, while the follow-up surveys took less than 5 minutes each.

Ethics
The protocol of the current study received approval from both the Research Ethics and
Integrity Sub-Committee at Goldsmiths, University of London, and the ethical committee of

Manchester Art Gallery.

Data Preparation
IBM SPSS Statistics was used for data analysis and preparation. The alpha threshold was set
at .05, except where specified. Analyses under the subsections labelled “Hypothesis 1,2,3,4”
were pre-registered, except where specific post hoc analyses are specified, while the

“Exploratory” analysis subsections were not originally pre-registered.

Data Screening

Thirty participants were excluded for failing attention checks. The dataset was then screened
for missing values, outliers, and normality and checked for relevant statistical test
assumptions. A further 19 participants were excluded due to missing values and outliers. This

led to a total N =191 (Individual = 59; Synchronized = 64; Discussion = 68). When checking
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for multi-collinearity, we found that the 12 questions comprising the gallery experience
ratings had high correlations between all of the questions and across the collapsed, averaged
scores, r > .5, p <.001. For this reason, we deviated from the pre-registered analysis plan and

averaged these items together to comprise one total gallery experience score.

Results
Hypothesis 1: Change in Valence and Arousal Across Groups
Two one-sample t-tests were performed to detect changes in valence or arousal across all
groups following the art-viewing experience. Participants reported a statistically significant
valence increase (M = 0.35, d = 0.21), t(190) = 2.84, p = .005, reporting a more positive, more
‘pleasant’ valence score as compared to before (M = 7.11, SD = 1.63) and after (M = 7.46, SD
= 1.48) the intervention. There was no significant change in arousal (M =-0.16, d =-0.07),
t(190) = -0.92, p = .357, from before (M = 4.83, SD = 1.84) to after (M = 4.67, SD = 2.07) the

intervention. Figure 3 displays the change in pre- and post-assessments for each variable.

A non-pre-registered series of post hoc, one-sample t-tests were carried out to detect sample-
wide changes in other pre- and post-assessments. With regards to well-being outcomes,
participants reported a significant increase in positive affect (M = 0.72, d = 0.20), t(190) =
2.72, p =.007, from before (M = 14.26, SD = 3.63) to after (M = 14.98, SD = 4.07) the
intervention. They also reported a significant increase in social connectedness (M = 2.61, d =
0.38), t(190) = 5.28, p <.001, from before (M = 83.98, SD = 17.37) to after (M = 86.60, SD =
18.45) the intervention. However, there was no significant change in negative affect (M = -
0.13, d = -0.06), t(190) = -0.83, p = .404, from before (M =6.17, SD = 1.85) to after (M =

6.04, SD = 1.73) the intervention. Figure 3 displays the significant variable changes.
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Of the exploratory outcomes, participants reported a significant increase in aesthetic

emotions, knowledge emotions, each of the eight cognitive-affective impact categories, and

group closeness. See Results S1 and Table S1 for full statistics and Figure S1 for plots. All

significant differences remained significant after applying the Benjamini-Hochberg (BH)

adjustment for multiple comparisons with a false discovery rate of 10%.

Figure 3

Significant changes in pre-post measures across groups (N = 191)
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Note. *p < .05, **p < .01, ***p < .001.

Hypothesis 2: Aesthetic Experience Differences Between Groups

To examine the impact of social interaction on aesthetic experience, a series of ANCOVAs
were carried out, accounting for aesthetic fluency, openness to experience, and extraversion.
The variables met the relevant ANCOVA assumptions, except for the AEQ flow proximal
score, which violated the homogeneity of regression assumption. Accordingly, a Kruskal-

Wallis test was conducted for this measure. All post hoc tests were Bonferroni-corrected.

Level of social interaction was found to significantly impact AEQ emotional scores, with post
hoc comparisons indicating that participants in the Individual group (Magj = 3.785, SE = 0.11)
and in the Discussion group (Magj = 3.902, SE = 0.10) reported a significantly higher increase
in emotional engagement than participants in the Synchronized group (Magj = 3.423, SE =
0.10), p = .043 and p = .002, respectively. Social interaction also impacted AEQ cultural
scores, with participants in the Discussion group (Madj = 3.210, SE = 0.11) and Synchronized
group (Magj = 3.083, SE = 0.12) reporting a significantly higher increase in cultural
engagement than participants in the Individual group (Magj = 2.673, SE =0.12), p =.005 and p
=.050, respectively. The experience of flow was also impacted by social interaction, with
participants in the Discussion group (Magj = 4.136, SE = 0.09) reporting significantly higher
scores than participants in the Synchronized group (Madj = 3.696, SE = 0.10), p = .003. Lastly,
social interaction impacted overall aesthetic experience scores on the AEQ, with significantly
higher scores reported in the Discussion group (Magj = 3.790, SE = 0.06) as compared to the
Synchronized group (Magj = 3.590, SE = 0.06), p = .049. See Table 1 for full statistics and
Figure 4 for boxplot distributions of significant group comparisons. No other AEQ variables

showed an effect (see Table 1).
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Next, total gallery experience was impacted by social interaction, with post hoc tests
indicating that participants in the Individual group (Magj = 4.121, SE = 0.08) and in the
Discussion group (Magj = 4.167, SE = 0.07) rated their gallery experience significantly higher
than participants in the Synchronized group (Magj = 3.651, SE = 0.07), p <.001 and p < .001,
respectively. Mental image vividness was not impacted. See Figure 4 for significant group

comparisons and Table 1 for full statistics.

All significant differences observed in the ANCOVAs remained significant even after
applying the Benjamini-Hochberg (BH) adjustment for multiple comparisons with a false

discovery rate of 10% (see Table 1).

Figure 4

Significant difference in aesthetic experience outcomes between groups (N = 191)
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Table 1

Main Effects Testing on Aesthetic Experience Outcomes — ANCOVAs (N = 191)

25

Measures Fly2 p % / n? BH-adjusted p
AEQ emotional
Group 6.27 .002** .064 022
Aesthetic fluency 0.06 811 .000
Openness to experience 0.76 .385 .004
Extraversion 1.87 173 .010
AEQ cultural
Group 5.42 .005** .055 044
Aesthetic fluency 10.64 .001** .054
Openness to experience 0.06 .802 .000
Extraversion 0.11 137 .001
AEQ perceptual
Group 0.30 745 .003 .100
Aesthetic fluency 14.24 .000*** 071
Openness to experience 6.42 .012* .034
Extraversion 3.64 .058 .019
AEQ understanding
Group 1.27 282 .014 .067
Aesthetic fluency 0.03 .865 .000
Openness to experience 3.45 .065 .018
Extraversion 2.16 143 012
AEQ flow proximal
Group 0.89 642 .006 .089
AEQ flow experience
Group 5.86 .003** .060 .033
Aesthetic fluency 0.88 .350 .005
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Openness to experience 4.02 047* 021
Extraversion 0.30 587 .002
AEQ total
Group 3.45 .034* .036 .055
Aesthetic fluency 5.14 .024* .027
Openness to experience 4.90 .028* .026
Extraversion 0.65 420 .004

Gallery experience

Group 15.92 .000*** 147 011
Aesthetic fluency 1.95 165 .010
Openness to experience 9.02 .003** .046
Extraversion 0.21 651 .001

Mental image vividness

Group 1.21 301 .013 078
Aesthetic fluency 4.27 .040* .023
Openness to experience 1.18 279 .006
Extraversion 0.65 420 .004

Note. Non-parametric effect sizes were calculated based on Cohen’s (2008) formula:
n2 = (2 — k +1)/(N — k). *p < .05, **p < .01, ***p < .001.

Hypothesis 3: Well-Being Differences Between Groups

To examine the impact of social interaction on well-being, a series of ANCOVAS were
carried out, accounting for aesthetic fluency, openness to experience, and extraversion. The
variables met the relevant ANCOVA assumptions, except for change in valence, change in
positive affect, and change in social connectedness, which violated the homogeneity of
variance or regression assumptions. Kruskal-Wallis tests were performed in place of

ANCOVA:Ss for these variables. All post hoc tests were Bonferroni-corrected.
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Level of social interaction was found to significantly impact change in positive affect, with
pairwise post hoc comparisons using Dunn’s test indicating that the participants in the
Discussion group (mean rank = 102.18, M = 1.309, SE = 0.44) reported a significantly higher
increase in positive affect as compared to the Synchronized group (mean rank=81.16, M = -
0.125, SE = 0.46), p = .044. There was also a significant group difference in change in social
connectedness, with participants in the Discussion group (mean rank = 110.63, M = 4.324, SE
= 0.82) reporting a significantly higher increase in social connectedness as compared to the
Synchronized group (mean rank= 85.27, M = 1.156, SE = 0.84), p =.025. Figure 5 displays the
boxplot distributions of significant group comparisons. The groups did not significantly differ

in change in valence, arousal, and negative affect (see Table 2 for relevant statistics).

However, after applying the BH adjustment, the previously observed difference in change in
positive affect and social connectedness between groups did not meet the BH adjusted p-

values of adjusted p = .02 and adjusted p = .04, respectively.

Figure 5

Significant difference in well-being outcomes between groups (N = 191)
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Table 2

28

Main Effects Testing on Well-Being Outcomes — ANCOVAs and Kruskal-Wallis (N = 191)

Measures Fly2 p % / n? BH-adjusted p

Change in Valence

Group 2.69 260 .004 .080
Change in Arousal

Group 1.48 231 .016 .060

Aesthetic fluency 0.55 459 .003

Openness to experience 5.25 .023* .028

Extraversion 0.00 991 .000
Change in Positive Affect

Group 7.05 .029* .027 .040
Change in Negative Affect

Group 0.05 .954 .001 100

Aesthetic fluency 0.56 456 .003

Openness to experience 0.59 442 .003

Extraversion 5.84 017* 031
Change in Social Connectedness

Group 7.73 .021* .030 .020

Note. Non-parametric effect sizes were calculated based on Cohen’s (2008) formula: n2 = (x2

—k+1)/(N — k). *p < .05, **p < .01, ***p < .001

Hypothesis 4: Creative Association Difference Between Groups

To examine the impact of social interaction on creative association, one ANCOVA was

carried out, accounting for aesthetic fluency, openness to experience, and extraversion. There

was no difference in overall creative association between the groups, F(2,164) = 0.70, p =

497, np? = .008.
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Exploratory: Other Differences Between Groups

To examine the impact of social interaction on our exploratory outcomes, a series of non-pre-
registered ANCOVAs and chi-square tests were carried out on the data, accounting for
aesthetic fluency, openness to experience, and extraversion (see S2 in Supplementary

Materials).

Main effects testing revealed that the level of social interaction significantly impacted several
exploratory variables. Specifically, there was a group difference in change in knowledge
emotions, with the Individual group reporting higher change scores as compared to the
Synchronized group. There was also a group difference in shift in perspective, with
participants in the Discussion group reporting a significantly higher shift in perspective as
compared to the Synchronized group. Next, the two group conditions differed in change in
group closeness, with participants in the Discussion group feeling significantly closer to their
groupmates after the exercise than the participants in the Synchronized group. Lastly, there
was a significant difference in the participant’s perception of how well-timed the exercise
was, with the Discussion group reporting that the exercise felt ‘too short’ as compared to both
the Individual and Synchronized groups. See Tables S2 and S3 for full statistics and Figure S2
for boxplot distributions of significant group comparisons. None of the other variables

indicated significant group differences (see Table S2 for full statistics).

However, after applying the BH adjustment, the group difference in change in knowledge
emotions, perspective shift, and group closeness did not meet the corrected significance

thresholds (see Table S2).
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Discussion
This study systematically investigated how social interaction influences aesthetic experiences
and well-being in a museum context. Using a between-subjects design, we compared
individual viewing, synchronized group viewing without discussion, and discussion-based
group viewing during a slow-looking exercise. Overall, we observed increases in most well-
being and emotional activation measures across all participants. And as hypothesized,
significant differences emerged between the groups, though not exclusively in favour of the
Discussion group alone as expected. While the Discussion group showed higher emotional
engagement, flow, and overall aesthetic and gallery experience than the Synchronized group,
the Individual group also reported higher emotional engagement and gallery experience as
compared to the Synchronized group. However, within the well-being domain, the Discussion
group alone scored higher than the Synchronized group in positive affect and social
connectedness, while also reporting a greater shift in perspective and increased group
closeness relative to this group, though these results did not survive multiple comparison
correction. The Discussion group also perceived the viewing time as ‘too short’ compared to

the other two groups. No group differences were found in creative association.

The positive impacts of art viewing

Across all groups, we observed significant increases in valence, positive affect, social
connectedness, group closeness, and emotional activation. These findings align with previous
research suggesting that art engagement in museums fosters positive affective experiences
(e.g., Thomson et al., 2018), decreased social disconnect (Koebner et al., 2019) and increased
social inclusion (Herron & Jamieson, 2020), and a diversity of emotional content to create a
holistic museum experience (Rodriguez-Boerwinkle et al., 2021). Within the context of slow-

looking studies in particular, engaging in art viewing for longer periods of time has been
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shown to lead to increased valence after a 3- minute online viewing exercise (Igdalova &
Chamberlain, 2023) and increased thriving and life satisfaction after a 15-minute virtual
gallery exercise (Cotter, Harrouche, et al., 2023). That the present study could elicit such
positive increases across our measures despite its 10-minute viewing period per artwork — a
much longer time compared to the average viewing time observed in most museum studies
(27.2 -32.9 s:J. K. Smith & Smith, 2001; L. F. Smith et al., 2017) and even that associated
with most slow looking and visual thinking approaches (5 - 10 min: Housen, 2002) — provides
more support for the power of the visual arts as a unique stimuli for longer reflection and
appreciation. The use of a mindful, visual-thinking oriented audio guide likely contributed to
these outcomes, as similar guides have been shown to increase viewing times in both in-

person (Ishiguro et al., 2021) and online studies (Igdalova & Chamberlain, 2023).

The individual vs. synchronized experience

In our pre-registration, we hypothesized that the Discussion group would outperform the other
groups in aesthetic experience, well-being, and exploratory outcomes. However, the
Individual group also scored significantly higher than the Synchronized group in emotional
engagement, gallery experience, and change in knowledge emotions. This finding was
unexpected, given that shared experiences are known to increase enjoyment (Boothby et al.,

2017) and amplify emotions (Shteynberg et al., 2014).

Perhaps, then, sharing silent space during art viewing detracts from the individual experience
more than it complements it. Trondle et al.'s (2012) eMotion museum mapping study supports
this, showing that solitary visitors reported greater beauty, deeper connection, and more
enjoyment than those viewing alongside others, reinforcing the solitary viewing model of art

contemplation (Heffding et al., 2020; Spock, 2000). A recent study at the Austrian Gallery
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Belvedere also found that visitors often experienced and remembered exhibitions as solitary
activities, even when attending in pairs (Reitstétter & Christidou, 2024). However, pairs with
more interaction also explored more individually, suggesting an ideal museum visit combines
both solitary and social experiences. Additionally, Reitstétter and Christidou (2024) found
that pairs with a higher social intimacy looked at more artworks together at the same time,
which could also help explain why our study, which paired three participants together with
varying levels of familiarity, showed less combinatory mutual enrichment. We also note that
the uninterrupted, solitary nature of the Individual condition — unusual for most museum

experiences — likely enhanced participants' aesthetic and emotional responses.

Interestingly, though, Synchronized group participants, along with the Discussion group,
reported higher cultural engagement than the Individual group. In other words, viewing
alongside other people, even when not speaking, prompted participants to consider historical
and cultural contexts while viewing. This contrasts with Trondle et al. (2012), who found that
group viewing led to less understanding of art. However, in our study, the prolonged, shared
viewing of two artworks may have encouraged participants to consider historical and cultural

contexts through social learning by acts of comparison (Debenedetti, 2003).

The discussion experience

While the presence of silent visitors detracted from solitary viewers' gallery experiences and
emotional engagement, our findings suggest that discussion-based viewing enhances both
aesthetic and well-being experiences more effectively than silent group viewing. More
specifically, the Discussion group reported similar scores to the Individual group in overall
gallery experience (of the artwork viewing, guide/ conversation, and exhibition space) and

emotional engagement, while also showing heightened ratings in other measures. This
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indicates that the dynamics of group versus solitary viewing are more nuanced, as Reitstétter
and Christidou (2024) suggest. Engaging in meaningful conversations about artworks, unlike
the more general discussions noted by Trondle et al. (2012), not only enhances emotional
responses but also elevates other aspects of the viewing experience, such as the flow state,

comprehensive engagement across the different AEQ categories, and cultural considerations.

Collective meaning-making, then, seems to be more impactful than simple shared presence.
This could be due to the scaffolding conversations that lead to more effort and enhanced
sense-making, as suggested by Kim (2011), or through the exposure to multiple perspectives
(Leinhardt & Knutson, 2004; Mayer, 2005). Accordingly, the Discussion group reported a
greater shift in perspective than the Synchronized group. And as perspective-taking has been
positively associated with emotionality and empathy in museum contexts (Sherman et al.,
2020), this consideration of others combined with heightened cultural engagement that the
two group conditions reported likely contributed to the higher emotional engagement and
comprehensive AEQ scores observed in the Discussion group. Individual creative association,
though, as measured by semantic distance, was not impacted by the presence of other voices,

as previous divergent-thinking research (e,g., Paulus & Yang, 2000) may have suggested.

Moreover, discussion-based viewing, without compromising the solitary experience, also
seems to offer additional benefits, such as enhanced positive affect, social connectedness, and
group closeness. While museum art engagement on its own fosters social connection (Roberts
et al., 2011), interactive group activities can amplify these effects. Perspective-taking during
museum visits can enhance reflection on societal issues and community well-being
(Waszkielewicz, 2006), and these changes in mindset that occur can subsequently promote

social connection and community (Smith, 2014). The heightened group closeness reported by
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the Discussion group likely reflects this idea and could also help explain their greater increase
in positive emotions, previously found to be linked to enhanced social connection (e.g.,
Whelan & Zelenski, 2012). Indeed, within art museums contexts, visitors who experience

positive and aesthetic emotions tend to feel more socially connected (Cotter et al., 2024).

Where we see the impact of social interaction

Our results show that the intervention primarily influenced aesthetic experience and emotional
engagement, with some impact on well-being. The presence of others without interaction
(Synchronized group) added little to the individual viewing experience beyond considerations
of historical and cultural context. In contrast, interaction within the Discussion group
preserved the benefits of individual viewing while enhancing other aesthetic outcomes and

increasing group closeness, social connectedness, and positive affect.

But while the Individual and Discussion groups showed moderate to large effects in emotional
engagement and aesthetic experience, the well-being outcomes for the Discussion group were
less pronounced. Moreover, the differences in social connectedness change, positive affect
change, and group closeness change between the two group conditions were not significant
after correcting for multiple comparisons. This suggests that well-being outcomes may be
harder to achieve with short-term interventions, highlighting the need for museum researchers

to consider this when designing programmes.

Another variable that showed large, significant group differences was timing perception.
Discussion group participants found the 20-minute viewing period "too short," while
Synchronized group participants felt it was "too long," and Individual group participants
thought it was "just right." This indicates that discussion-based interventions can alter time

perception, encouraging longer engagement without it being noticed. While previous studies
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have shown that groups typically spend more time with artworks than individuals (L. F. Smith
et al., 2017), only one recent study examined the impact of talking on viewing time.
Reitstitter and Christidou (2024) found that more talkative pairs stayed longer in the room,
and, subsequently, those pairs with longer dwelling time also continued conversing longer in

the post-visit space.

Relevance to museum programming

In the past decade, social connection has become a target of interest for both art museum
professionals (Cotter & Pawelski, 2022) and social prescribers (for a review, see Tomlinson et
al., 2023). Understanding social contexts, then, is crucial for designing interventions that will
not only deepen aesthetic appreciation, and any subsequent mood improvements that may
follow (Mastandrea, Fagioli, et al., 2019), but also strengthen other well-being impacts. This

study aims to offer practical recommendations for galleries in this regard.

First, our findings suggest that discussion-based art viewing during slow looking, a growing
trend in museum programming (Slow Art Day, 2021), promotes longer viewing times, with
participants even perceiving the time as “too short.” Conversation, especially that about the
artworks within a guided format, can act as a medium by which museum visitors can engage
with works longer, a finding echoed by Reitstétter and Christidou (2024). Second, such
discussions not only extend viewing time but also foster closeness among group members and
slightly boost individual positive emotions and social connectedness — key outcomes for

museum health practitioners.

Third, group discussions lead to greater perspective shifts, which may contribute not only to

greater meaning-making and aesthetic engagement but also to other transformative or
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reflective experiences within the gallery, such as increased empathy (Sherman et al., 2020), a
goal of many art education programmes (e.g., Montero, 2023). Lastly, as Discussion group
participants rated their experience as more beautiful, meaningful, and recommendable than
the Synchronized group, incorporating conversations into group viewing could improve visit
satisfaction, especially for socially motivated visitors. Likewise, the increased positive affect
and social connectedness could then prompt further visits to the museum and more
opportunities for engagement. However, we emphasize that our study also highlights the
strengths of individual viewing within museum spaces, so ultimately it is up to museum

educators to tailor programming to the specific needs of their visitors.

Limitations and future directions

There are several components of the present work that prompt further investigation. Firstly,
the intimate gallery setting of Room to Breathe may have influenced some group outcomes,
particularly for individual viewers who received a solitary and, thus, unusual museum
experience. Moreover, Room to Breathe was designed to enhance mood and aesthetic
engagement and has been shown to do so in comparison with other exhibition halls in the
gallery (Igdalova & Chamberlain, 2024), so participant experiences in this space may not
generalize to other exhibition contexts. To address this, we recommend further exploration of

individual, synchronized, and discussion-based viewing in diverse museum environments.

Another factor to consider is the effectiveness of the intervention itself. Beyond individual
differences in aesthetic fluency and personality, the quality of social interactions likely
influenced participant experiences, particularly for the Discussion group. Furthermore, the
quality of these interactions was likely impacted by the social connection and closeness that

participants felt, especially considering the variability in familiarity among group participants.
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For example, a recent study found that higher social connection during group music sessions
was associated with greater individual pleasure (Curzel et al., 2023), so participants who
experienced greater group closeness and social connectedness may have benefited more from
the intervention used in our study. A controlled design limiting familiarity levels may thus

better isolate the effects of discussion-based viewing.

Next, the limited selection of artworks, aligned with the ‘mindful’ ideology of Room to
Breathe, may have constrained participants’ responses. The opposing genres of the two works
could have also played a role, suggesting the need for testing similar interventions across a
broader range of art styles. Finally, since all participants used a slow-looking audio guide,
investigating social impacts on free-viewed works is advisable. This is especially relevant for
the Discussion group, who were asked to speak about their reaction to different aspects of the
artwork, which kept them focused on the task of viewing. Open conversation may prompt
different responses. For this reason, we plan to qualitatively analyse the content of these art-

directed conversations to understand their homogeneity or diversity.

Conclusion
This study addresses the largely unexplored role of social interaction in art museum settings,
experimentally examining how social presence and conversation influence the viewing
experience. Based on our findings, we provide recommendations for museum educators in
designing social programming. As opposed to simply sharing space, discussion-based viewing
preserves the individual viewing experience while exposing visitors to diverse perspectives
that may ultimately usher in other benefits like deeper engagement and well-being impacts. In
other words, social interaction can enhance the museum experience, but the nature of that

interaction plays a crucial role in determining its benefits.
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