Is curvature preferred over angularity?
Exploring psychological responses to indoor
environments presented in Virtual Reality

MAX PLANCK INSTITUTE
FOR HUMAN DEVELOPMENT

Nour Tawil!; Izabela Maria Sztuka?!; Kira Pohlmann?, Sonja Sudimac!; Simone Kihn'?

: : : : Lise Meitner Group
IMax Planck Institute for Human Development, 2University Medical Center Hamburg-Eppendorf

for Environmental Neuroscience HAMBURG

INTRODUCTION MATERIALS AND METHODS

Given that we spend the majority of our waking time indoors, there has been an We employed a 2x2 within-subject design to systematically outcome variables

emerging interest in understanding how built environments affect brain and examine the curvature preference hypothesis in indoor Affective & spatial experience
behaviour environments under fully-controlled conditions. We developed a A5/ 11.7-9]

Momentary affect (MAS) [10]
The first successful attempts in linking architectural features to psychological

novel photo-realistic VR paradigm that allows measuring the perceived restorativeness (PRS) [11]
) . ” o psychological responses to contrasting contours (angular vs. Cognifive performance (mental
responses in human beings concern form parameters, such as “contours”.

" " ; . arithmetic task [12]
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. | . | | bl Quality of the VR experience
Extending on the robust (modern vs. classic) as an explorative second level variable to Simulation sickness (SSQ) [13]

empirical evidence  from contour: account for its influence on the response to form [6]. Presence (IPQ) [14]
various  disciplines (e.g. the .edge or line that g} D We expected "curved" conditions to positively impact the self-reported ASE & MAS, and to
aesthetics, psychology, arts) defines or bounds a angular/edgy/  curved/roundy improve cognitive performance as well as self-reported feeling of restorativeness (H1).
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that support a universal

appealing effect of curved
stimuli [1], an encouraging body of experimental literature is proposing similar
effects in the context of indoor environments. Spaces with curved interiors, as

THE VR PARADIGM

contour

opposed to angular or rectilinear ones, were found to be aesthetically preferred, N =36-42
inducing higher positive emotion [1-4], and activating the medial orbitofrontal

cortex (mOFC) [3]. Age = 18-40
However, to date, most of the known effects relate to unmatched static or ();\T\q:sg;dﬂ
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movement in the spatial experience [5]. 61% females
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() Virtual screen: ASE & MAS ratings
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and average durations. Top: Sequence of events in each of the VEs.

Total duration of experiment = 120 to 150 min

RESULTS

Out of the 33 outcome variables measured, and after correcting for false
discoveries (FDR), only two eventually confirmed differences in the contours
analysis, in favor of "angular" rooms. Participants rated angular rooms higher
compared to curved ones on novelty (1(40) = 3.95, p < 0.001) and order (1(40) =
6.20, p < 0.001). No statistically significant differences were found in any of the
other dimensions of ASE and MAS scales.

Similarly, there were no differences in cognitive performance (Z = —0.43, p =
0.667) nor self-reported restored attention (H{35) = —0.79, p = 0.436) after the
exposure to any of the two conditions.
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Figure 4. Display of participants’ mean responses to the in-VR rating task in the contour
analyses (angular vs. curved). Plot (a) displays results of the affective and spatial experience
(ASE) scale [8-10], and plot (b) shows results of the momentary affective state (MAS) scale
[11]. Significant dimensions (before FDR correction) are marked with asterisks.

HEARTBEAT “RELAXATION vs. TENSION

Results of additional analysis using the Bayesian framework were in line with
those of the frequentist approach, indicating strong evidence for H; for the
dimensions order (BFy; = 0.00002) and novelty (BF;; = 0.0116), and particularly
surprising, the nearly anecdotal evidence for H; in the case of pleasantness (BFy, =
0.959), substantial evidence for H, for beauty (BFy; = 5.607) and calmness (BFy; =
4.487) and other arousal dimensions.

In summary, to date, most of the (scarce) evidence for curved contour preference in
architectural settings depend on static unmatched or unrealistic stimuli.
The present study addressed previous limitations and found that the exposure to
contrasting contours in photo-realistic virtual interiors did not elicit significant differences
in response to a broad set of psychological dimensions, with tasks and questionnaires
administered in the virtual spaces to record an immediate response.
The fact that we assessed multiple domains during a close-to-reality architectural
experience of fully controlled stimuli, not finding major effects in any of them, makes the
study the most comprehensive in the field until now. This further highlights the complexity
of the psychological response to indoor design and suggests caution when extending an
observed effect of contour upon perceiving a static stimulus onto experiencing it in real
scale from different angles and perspectives [5]. These results, therefore, will help to
convey a more real-life perspective of the response to the architectural experience in
experimental settings and point out the necessity for further investigations by providing
directions for future research, namely:
e  presenting stimuli from different angles/perspectives
® maximizing the control for confounding variables in stimulus design
by providing well-matched high- and low-level properties

® ensuring balanced samples in terms of sex
# focusing on implicit cognitive measures
® controlling for inter-individual differences
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