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Abstract 
 
When individuals view the same visual input, they often differ in their aesthetic appeal judgments, 
yet why people differ remains largely unclear. Here, we tested whether individual differences in 
aesthetic experience are linked to differences in visual exploration. In two experiments, 
participants watched the documentary “Home” while their eye movements were recorded. In 
Experiment 1, participants continuously rated aesthetic experience throughout the movie, 
whereas in Experiment 2, they watched the first half without a task and rated aesthetic 
experience only during the second half. Inter-individual similarity in gaze patterns, assessed using 
fixation heatmaps across time, predicted similarity in aesthetic appeal judgments in both 
experiments. Notably, in Experiment 2, gaze similarity during free viewing in the first half of the 
movie predicted similarity in aesthetic ratings during the second half, indicating that incidental eye 
movement patterns predict aesthetic experiences. Together, these results show that shared gaze 
patterns are linked to shared aesthetic experiences under naturalistic, dynamic viewing 
conditions. 
 
Introduction 

People diverge widely but reliably in their judgments of aesthetic appeal, even when viewing the 
same stimulus (1, 2), with variation across visual categories and settings (3, 4). Yet the sources 
of these differences remain poorly understood. Here, we ask whether individual differences in 
aesthetic appeal are related to differences in visual exploration of naturalistic, dynamic scenes. 
Eye movements across scenes, faces, and artworks indeed differ across individuals in stable 
ways (5-7). Although gaze patterns have been linked to aesthetic judgments in various contexts 
(8), most prior work has focused on group-level effects, leaving the contribution of individual gaze 
patterns unresolved (7, 9). In this study, we examined whether individual differences in gaze are 
related to individual differences in aesthetic appeal. In two eye-tracking experiments, participants 
watched the documentary “Home” while continuously rating their aesthetic appeal (10). By 
relating participant-to-participant similarities in gaze behavior to similarities in aesthetic appeal 
ratings, we demonstrate that shared visual exploration is reliably associated with shared aesthetic 
experiences.      

Results 
 
Experiment 1 
 
In Experiment 1, thirty participants watched the documentary “Home”, which features a diverse 
range of pleasing and unpleasing natural scenes from around the world. They watched the 
documentary in 9 segments in different random orders (mean duration = 505.1 s) while 
continuously rating its aesthetic appeal using a slider presented throughout the movie (Fig. 1A). 
From the continuous rating data, we created rating similarity matrices by correlating aesthetic 
appeal ratings within each segment for each pair of participants and then averaging the matrices 
across segments.  
 
We extracted fixations within the movie window as our primary measure of gaze behavior. Within 
each movie segment, gaze similarity matrices were created for temporal chunk sizes of 15 s, 30 
s, 60 s, and 120 s. For each chunk size, we generated fixation heatmaps (Gaussian blur with σ = 
1°) and computed gaze similarity as the pairwise correlation of these heatmaps across 
participants, averaged over all chunks and segments (Fig. 1C).  
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Figure 1. (A) Paradigm. While watching the documentary movie “Home”, participants 
continuously rated their aesthetic experiences moment-to-moment. (B) Example gaze 
heatmap similarities and rating similarities for a single movie segment in three participants. (C) 
Analysis approach. Eye gaze similarity was computed for continuous temporal 
chunks (15 s, 30 s, 60 s, or 120 s duration) within each movie segment, and a cumulative gaze 
similarity matrix was obtained by averaging across all available chunks. This cumulative gaze 
similarity was then correlated with the aesthetic appeal rating similarity to examine whether 
individual differences in gaze similarity were associated with differences in aesthetic ratings. (D) 
We observed a robust correlation between inter-subject similarities in gaze patterns and inter-
subject similarities in aesthetic appeal ratings. This was true for all chunk sizes (with a marginal 
effect for the 15s chunks) and (E) also when gaze similarity in odd parts of the movie was 
correlated to rating similarity in the even parts and vice versa. Dots indicate observed 
correlations, and shaded areas represent distributions from a permutation test. Asterisks indicate 
p<0.05. (F) In Experiment 2, participants watched the first half of the movie without any task while 
their eyes were being tracked, whereas in the second half, we surprised them with the aesthetic 
appeal rating. (G) Focusing on the second half of the movie, the findings from Experiment 1 were 
replicated, with significant effects for all but the 120s time window. (H) Interestingly, the gaze 
similarity in the first half (without the rating task) also significantly correlated with the aesthetic 
ratings in the second half (across all chunk sizes), showing that incidental gaze patterns during 
free viewing are diagnostic of aesthetic experiences during an explicit task performed on different 
visual inputs. 
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Next, we correlated the lower off-diagonal entries in the rating similarity matrices and gaze 
similarity matrices (Fig. 1B). Critically, gaze similarity and rating similarity were significantly 
correlated for the 30 s, 60 s, and 120 s temporal chunk sizes (r = 0.25–0.28; p < 0.04; 
permutation tests) with a numerically trending effect for the 15 s chunk size (r = 0.22; p = 0.06; 
permutation tests) (Fig. 1D). This relationship also held when gaze similarities were computed for 
one half of the movie and rating similarities were computed from the other half (r = 0.21–0.27; p < 
0.01 for all chunk sizes; permutation tests) (Fig. 1E). Together, this establishes a reliable link 
between individual differences in gaze and aesthetic appeal. 
 
Experiment 2 
 
In Experiment 2, participants watched the first half of the movie under free-viewing conditions 
before we surprised them with the continuous aesthetic appeal rating in the second half (Fig. 1F). 
This enabled two critical analyses: First, we could replicate the results from Experiment 1, using 
only the second half of the movie. Second, we could test whether incidental gaze similarities 
during free viewing in the first half of the movie predict similarities in aesthetic appeal judgments 
in the second half. 
 
Focusing on the second half of the movie, gaze similarity again predicted rating similarity, across 
all temporal chunk sizes (r = 0.21–0.29; p < 0.03; permutation tests) except the 120 s chunk (r = 
0.17; p = 0.07; permutation tests), essentially replicating the previous effects (Fig. 1G). 
Furthermore, gaze similarity in the first half (without an explicit rating task) also significantly 
predicted aesthetic ratings in the second half (r = 0.31–0.37; p < 0.01 for all chunk sizes; 
permutation tests) (Fig. 1H). Shared patterns of visual exploration are thus linked to shared 
aesthetic appeal judgments, even when gaze is recorded during free viewing, suggesting that 
incidental eye movements that occur during free viewing predispose idiosyncrasies in aesthetic 
experiences.  
 
Discussion  
 
Our results demonstrate that inter-individual similarity in gaze patterns predicts inter-individual 
similarity in aesthetic experience, providing a new explanation for idiosyncrasies in aesthetic 
appeal. Shared gaze patterns, or gaze synchrony, likely reflect shared attentional priorities (11), 
resulting in similar visual information entering cognitive systems and producing more aligned 
interpretations and affective responses (7, 9, 12). This account is consistent with evidence linking 
individual gaze patterns to subjective scene descriptions (13). 
 
Strikingly, similarity in gaze patterns during passive viewing of the first half of the movie predicted 
similarity in aesthetic appeal ratings for the second half of the movie. While it needs to be 
determined how different the stimuli for assessing gaze similarities and aesthetic appeal 
similarities can be for such effects to still emerge, this finding opens up exciting possibilities: 
Future work could estimate inter-individual similarities in gaze on independent benchmark tasks 
(14) and use these similarities to predict inter-individual similarities in aesthetic appeal for 
completely different stimuli, from artworks to design concepts. 
 
Two interesting questions remain open. First, can we attribute a causal role to eye movements in 
shaping aesthetic experiences? Future work could use cued eye movement sequences or foveal 
replay of gaze trajectories (15) to test how altered gaze sequences in turn change aesthetic 
appeal. Second, what is the nature of the divergences in gaze that relate to diverging aesthetic 
experiences? Candidate explanations are individual tendencies to explore semantic categories 
(6), individual spatial biases (16), differences in overall saccade dynamics (17), and idiosyncratic 
ways of maximizing expected sensory reward (18).  
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Finally, our findings highlight broader implications for understanding shared aesthetic experiences 
in collective settings such as cinema, museums, or virtual reality. By linking attentional dynamics 
to aesthetic convergence, our work suggests that gaze similarity could serve as a real-time 
marker of collective engagement and preference formation. 
 
Materials and Methods 
 
Thirty participants took part in Experiment 1 (Mage = 26.50, SD = 4.25; 16 females), and another 
thirty in Experiment 2 (Mage = 26.03, SD = 4.31; 23 females). The study was approved by the 
General Ethics Committee of Justus Liebig University Giessen (approval no. AZ25/22), and all 
participants provided written informed consent before participation. Data and analysis scripts are 
available on OSF: https://osf.io/qcbx3. Full method details can be found in SI Methods. 
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Supporting Information Text 
 

Materials and Methods 

Participants. The study comprised two different experiments. In Experiment 1, a total of 37 
participants with normal or corrected-to-normal vision participated. Data from seven participants 
were excluded (five due to incomplete data and two due to a lack of variance in the rating task), 
resulting in a final sample of 30 participants (Mage = 26.50, SD = 4.25; 16 females). In experiment 
2, 30 participants with normal or corrected-to-normal vision took part (Mage = 26.03, SD = 4.31; 23 
females). All participants provided written informed consent and were reimbursed at a rate of €10 
per hour for their participation. The study was approved by the General Ethics Committee of 
Justus Liebig University Giessen (approval no. AZ25/22). 

Movie Stimulus. In both experiments, participants watched the documentary “Home” divided into 
nine segments (474.3, 534.8, 529.3, 535.2, 520.7, 537.6, 533.3, 523.3, and 357.7 seconds; mean 
duration = 505.1 seconds). The movie was presented without sound. The segments did not 
overlap, and each was cut at the end of a scene to preserve coherence within segments. In 
Experiment 1, participants watched the movie in one of 8 randomized sequences of segments. 
The movie has a relatively weak narrative continuity, which is essentially absent without the 
sound. In Experiment 2, all participants watched the movie in the original segment order. 

After collecting data from eight participants in Experiment 1, we slightly improved movie clipping, 
removing some black screens, which lasted only around 2 minutes in total (3.38% of the total 
duration). These slight differences between movie versions did not have systematic effects on 
gaze variability across temporal chunks (correlation of gaze similarity with movie clipping 
similarity: r = -0.12) and rating variability (correlation of rating similarity with movie clipping 
similarity; r = -0.07). In Experiment 2, the same improved version of movie clipping was used. 

Procedure. In both experiments, participants were seated in a dark room with their head 
stabilized using a chin- and forehead rest, positioned 68 cm from the display. Gaze data were 
acquired using a Tobii Pro Fusion (Nasdaq Stockholm: TOBII, Stockholm, Sweden). Stimuli were 
presented on a monitor with a resolution of 1280 × 720 pixels and a refresh rate of 100 Hz. At this 
viewing distance, the stimuli covered 28.7 × 16.4 degrees of visual angle. While watching the 
movie segments, participants rated aesthetic appeal on a rating scale displayed below the movie, 
ranging from -144 to +144 in increments of 6 units (49 discrete levels). The experiment was 
programmed using Psychtoolbox version 3.0.19 (1) in MATLAB R2022a (MathWorks, Natick, MA, 
USA) on a Windows 10 PC. 

The experiment began with a calibration of the eye tracker, which was repeated after every two 
blocks. Participants were instructed to freely view the movie, keep their heads still, and pay 
attention throughout the session. 

Data analysis 

Gaze analysis. Fixations were extracted as the primary measure of gaze behavior. A fixation was 
defined as a cluster of gaze points lasting at least 200 ms within a 1° radius (2). Only fixations 
that occurred within the movie frame (28.7 × 16.4 visual degrees) were included in the analysis. 
For each movie segment, gaze similarity matrices were computed based on temporal chunks of 
15, 30, 60, or 120 seconds of continuous viewing, as well as for the entire segment. For each 
chunk, fixation heatmaps were generated (Gaussian blur with σ = 1°), and gaze similarity was 
quantified as the pairwise correlation between these heatmaps across participants. The resulting 
correlations were then averaged across all chunks and segments. 
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Rating analysis. We calculated each participant’s average reaction-time delay in the continuous 
rating task and temporally shifted their rating data accordingly. To this end, we first identified cuts 
in the movie by computing frame-to-frame pixel differences, and the average time until 
participants’ first rating change following each cut was calculated and used to shift the rating data. 
The shifting was always limited to a maximum of two seconds. Additionally, we excluded the first 
two seconds of each movie segment since it always took participants more time to adjust their 
ratings when the movie segment started. We assessed inter-individual rating similarity by 
computing pairwise correlations of the adjusted ratings across participants. In Experiment 1, to 
align rating vectors across the original movie clipping (participants 1-8) and slightly trimmed 
versions (participants 9-30), we resampled the continuous aesthetic rating time series for the 
pairwise correlations between participants' ratings. 

Relating idiosyncrasies in gaze and aesthetic appeal. To examine whether individual 
differences in aesthetic ratings are linked to individual differences in gaze behavior, we correlated 
the off-diagonal entries of the rating similarity matrices with those of the gaze similarity matrices 
across all temporal chunk sizes and the whole movie segment. In Experiment 1, this analysis was 
conducted over the entire movie. In Experiment 2, the same analysis was applied only to the 
second half of the movie, during which participants provided aesthetic ratings. 

For Experiment 1, we further split the data into even and odd segments. To obtain a cross-
validated estimate of the relationship, we repeated the analysis by correlating gaze similarity from 
the even-numbered movie segments with rating similarity from the odd-numbered segments, and 
vice versa. Then, we averaged the two resulting correlations. 

We further assessed the reliability of individual differences in gaze and aesthetic appeal ratings 
by correlating the similarity matrices computed from the even-numbered segments with the 
similarity matrices computed from the odd-numbered segments. The reliability of gaze similarities 
across temporal chunk sizes was r = 0.78 - 0.84, and the reliability of rating similarities was r = 
0.69. 

Finally, in Experiment 2, we examined whether gaze similarity during the first half of the movie, 
when participants watched the movie under free-viewing conditions, predicted rating similarity in 
the second half, when aesthetic appeal ratings were collected. 

Statistical testing. Statistical significance was assessed using a one-tailed permutation test with 
10,000 iterations. In each iteration, the order of rows and columns of the rating similarity matrix 
was randomly permuted to disrupt the correspondence between the rating-based and eye-based 
similarity structures, thereby generating a null distribution of correlation values expected by 
chance. The observed correlation was then compared against this null distribution to determine 
whether it was significantly greater than chance. 
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Figure S1. Correlation analyses between gaze similarity and rating similarity were performed 
across all temporal chunk sizes and heatmap smoothing sigma values in Experiment 1 (A) and 
Experiment 2 (B). Note that 1 visual degree (32 pixels) was used for the main analysis. 
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