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Does abstract art evoke a different cognitive state than figurative
art? To address this question empirically, we bridged art theory
and cognitive research and designed an experiment leveraging
construal level theory (CLT). CLT is based on experimental data
showing that psychologically distant events (i.e., occurring farther
away in space or time) are represented more abstractly than closer
events. We measured construal level elicited by abstract vs.
representational art and asked subjects to assign abstract/repre-
sentational paintings by the same artist to a situation that was
temporally/spatially near or distant. Across three experiments, we
found that abstract paintings were assigned to the distant situa-
tion significantly more often than representational paintings,
indicating that abstract art was evocative of greater psychological
distance. Our data demonstrate that different levels of artistic
abstraction evoke different levels of mental abstraction and
suggest that CLT provides an empirical approach to the analysis
of cognitive states evoked by different levels of artistic
abstraction.
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Art is incomplete without the perceptual or emotional involvement of
the viewer.

Alois Riegl

Aviewer’s subjective experience is essential to a work of art.
How a viewer projects their own meaning onto a work of art

has been of interest to both art historians and psychologists for
more than a century. First formalized as the “beholder’s in-
volvement” by Alois Riegl (1), the viewer’s active participation in
a work of art became known as the “beholder’s share” in the
writings of Ernst Gombrich (2).
Subjectively experiencing a work of art may involve a myriad

of cognitive processes, ranging from perceptual to mnemonic (3),
and these vary based on level of abstraction of the art (4–6). The
more abstract the work of art, the more ambiguous the image,
and the “more the beholder must contribute to assign the work
of art meaning, utility, and value” (5). It follows, then, that the
subjective experiences of abstract and representational art are
different, but empirically characterizing these differences is
challenging. While much research has focused on differences in
preferences, here we seek to determine whether abstract art and
representational art evoke quantifiably different states of mind.

Differences in Processing Abstract and Representational Art.
Individual interpretations. Research in the field of neuroaesthetics
has found that abstract art, defined here as art without objects or
scenes, is approached and processed differently by the beholder
than representational art, which details naturalistic objects or
scenes. It has been suggested that the objects in a representa-
tional painting help instruct the beholder on how to view and

interpret the painting (7), whereas the lack of objects in abstract
art forces the viewer to devise new ways to explore the painting
outside of traditional patterns of object discovery—going beyond
recognition and creating new personal associations in the process
(5, 6). This additional contribution results in individual (subjec-
tive) interpretations of the same work, as reflected by greater
variation in viewer response (8). While these variations in viewer
response suggest the personal and constructive nature of the
contributions that the beholder makes to the meaning of abstract
works of art, an objective characterization of differences in the
psychological experience of abstract art remains to be defined.
Eye tracking/brain imaging. Research in neuroaesthetics has dem-
onstrated that abstract art elicits different mental processes than
representational art, in line with what we might expect given the
lack of object representation (9). The differences begin with how
abstract art directs our gaze. While representational art elicits
more local and object-focused scan paths, abstract art elicits
more globally distributed viewing patterns (7, 10, 11). This sug-
gests that without the traditional cues of objects and scenes to
guide our eye movements, we adopt more exploratory strategies
for seeking visual information. This local vs. global gaze differ-
ence in response to representational and abstract art is mirrored
in brain activity. Functional magnetic resonance imaging has
shown that viewing representational art (portraits, landscapes,
and still-lifes) activates category-specific brain areas that are
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thought to be tuned for faces, places, and objects, whereas
viewing abstract art does not (12), instead activating areas
thought to be tuned to features of intermediate complexity, such
as shape and color (13, 14). In addition, transcranial magnetic
stimulation has shown that the lateral occipital area, a key node
in object recognition (15), plays a causal role in the aesthetic
appreciation of representational art but not of abstract art (16),
while V5, thought to process implied motion (17), plays a role in
the aesthetic appreciation of abstract art but not of representa-
tional art (18).
Taken together, these findings suggest that the differences in

perceptual features (lack of objects) inherent in abstract art are
reflected in differences in processing. However, while this re-
search points to the fact that abstract art is processed differently,
it does not characterize quantifiable differences in the subjective
psychological experience that abstract art generates. It is this
difference that we examine in this paper.

Measuring Differences in Subjective Experience: Construal Level
Theory. One way to quantify differences in the subjective expe-
rience of art is by measuring mindsets or cognitive states that
different types of art evoke. A mindset or cognitive state can be
defined as specific patterns of activity or behavior that make
certain representations/habits readily available (19). We tested
whether there are different cognitive states elicited by abstract
vs. representational art using construal level theory (CLT), a
cognitive theory of abstraction that systematically characterizes
differences in abstract and concrete mindsets and can predict the
availability of more abstract or concrete representations.
CLT is based on the premise that our mental representations

of objects or events are flexible—we represent (or construe)
different mental objects or events at different levels of abstrac-
tion, depending on the context of that object or event (20).
Lower construal of an object involves representing that object by
its concrete, item-specific, contextual features, while higher
construal of an object involves representing that object by its
abstract, essential, and decontextualized components. Critically,
psychological distance (i.e., distance from the self) defines how
abstractly we mentally represent objects and events, and the
farther away in time or space an object or event occurs, the more
likely that object or event will be mentally represented by its
abstract components. This relationship between abstraction and
distance serves as a tool to aid decision making. When making
decisions about an event occurring far away in space or time, we
are more likely to consider higher-level, more abstract compo-
nents, as these components will be more likely to still be relevant
in a distant setting. When making a choice about something
close, we are more likely to consider concrete details, as they
provide relevance in the here and now (20–23).
Results from CLT show a bidirectional relationship between

psychological distance and abstraction. In other words, not only
are psychologically distant objects and events represented more
abstractly, but abstract construals of objects and events are felt to
be more psychologically distant. High-level construals, by pre-
serving abstract features, support “mental travel” (24), whereas
low-level construals are bound to “me, here, and now” (21). This
has been shown behaviorally. Considering “why” (vs. “how”) an
event occurs, or priming subjects with a global (vs. local) pro-
cessing task, increases temporal distance judgments of that event
(25, 26). CLT’s well-reproduced association between psycho-
logical distance and level of abstraction of representations make
psychological distance an attractive way to measure empirical
differences in subjective interpretation of art, by quantifying
differing levels of representation that abstract art evokes.
Psychological distance is already being applied in the context

of aesthetics. One study found that temporal distance affects
attitudes toward art (27). In that study, subjects were first primed
by imagining their lives tomorrow (near future) or a year from

now (far future) and then asked to rate the conventionality of
representational art and abstract art. The subjects given the far-
future priming rated abstract art as more conventional than
those given the near-future priming, while the subjects given the
near-future priming rated representational art as more conven-
tional than the subjects given the far-future priming. The authors
suggested that far-future priming elevates construal level,
resulting in the inclusion of abstract (unconventional) art within
the category of art, whereas it may not previously have been
perceived by others as a piece of art. Another study (28) showed
abstract and representational art to subjects who were simulta-
neously listening to a recording in either their native language
(psychologically near condition) or a foreign language (psycho-
logically distant condition). They found that inducing greater
psychological distance (listening to a foreign language) increased
appreciation for abstract art.
While these studies illuminate environments in which abstract

art is appreciated, we use psychological distance as a measure of
the level of abstraction of the processes involved when viewing
abstract art. As psychological distance has been used in previous
studies to measure levels of mental representations of objects
and events, we use it as an empirical measure of different cog-
nitive states/processes elicited by abstract and representational
art. In seeking to understand the relationship between different
levels of abstraction of art and psychological distance, our study
addresses the question of whether abstract art evokes a quanti-
fiably different mindset than representational art.
To address this question, we performed three experiments:

two between-subjects online experiments and one within-subjects
experiment in a laboratory environment. Each experiment con-
sisted of a forced-choice paradigm in which subjects were shown
paintings of varying levels of abstraction by the same artist and
asked to assign each painting to a hypothetical gallery located
temporally or spatially distant or near to the subject (i.e., a
gallery opening tomorrow vs. a gallery opening in a year and a
gallery opening around the corner vs. a gallery opening in an-
other state). Experiment 1 measured temporal distance judg-
ments in a large sample of online participants; Experiment 2
replicated the study while measuring spatial distance judgments,
also with online participants; and Experiment 3 replicated the
temporal distance experiment in a smaller sample of participants
tested in the laboratory and included additional measures of
liking of individual paintings and subjects’ overall experience
with art. We hypothesized that abstract art and representational
art would elicit different psychological distances; specifically, we
expected that when viewing abstract art, participants would be
more likely to choose to place the art in a more distant time or
place compared with representational art.

Experiment 1
Experiment 1 tested the hypothesis that abstract art evokes more
temporal distance than representational art, using a large sample
of online participants.

Methods.
Stimuli. We operationalized abstract art as the absence of realis-
tically depicted objects or scenes. As stimuli, we used paintings
by four abstract artists—Mark Rothko, Piet Mondrian, Chuck
Close, and Clyfford Still—each of whom had developed a pro-
gressively more abstract style over their careers, transitioning
from representation to elimination of objects completely (29,
30). Given that all works of art can be considered to fall some-
where on the continuum of abstraction, we divided abstraction
level into three categories organized by how recognizable an
object is in a painting: representational, indeterminate, and
nonrepresentational. Representational paintings were defined as
containing easily recognizable objects, indeterminate paintings
were defined as containing recognizable but obviously distorted
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objects, and nonrepresentational paintings were defined as not
containing any recognizable objects. For example, in one set of
stimuli by Clyfford Still, a representational painting depicts a
realistic self-portrait; an indeterminate painting hints at a body,
which can still be recognized through its distortion; and a non-
representational painting shows no recognizable objects but
rather consists of jagged blocks of color and lines. We excluded
nonrepresentational paintings that were solely geometric (geo-
metric shapes are often interpreted as objects).
A total of seven sets of three paintings were collected, with

each set consisting of a representational painting, an indeter-
minate painting, and a nonrepresentational painting by the same
artist (to control for skill level and style). This categorization was
confirmed by online objective ratings. To gauge the level of ab-
straction of the paintings, 40 independent subjects from Ama-
zon’s Mechanical Turk rated each painting from 1 to 7 according
to how abstract they thought the painting was. Independent
liking ratings were also obtained (SI Appendix).

Participants. On Mechanical Turk, 840 independent subjects saw
one of 21 paintings; 40 subjects saw each painting. The subjects’
demographic information, liking of, and experience with art were
not explicitly determined (as they were in Experiment 3).
For all the experiments reported in this paper, the experi-

mental procedures were approved by the Institutional Review
Board at Columbia University. All participants provided in-
formed consent before taking part in the experiments.
Procedure. To measure temporal distance, subjects were asked to
imagine being an art consultant. Each subject was shown one
painting and then asked whether or not the painting should hang
in a gallery opening “tomorrow” or “in a year” (Fig. 1A). A total
of 840 participants each viewed one of the 21 paintings (40 sub-
jects per painting). Each subject was paid 10 cents per response.

Data and Materials Availability. All data and analytic code can be
accessed at https://github.com/cdurk/construal.

Results and Conclusion.
Abstract art is associated with increased temporal distance. To examine
the relationship between level of abstraction of art and temporal
distance, we ran a χ2 test for independence. The relationship
between these variables was significant, such that abstract art was
more likely than representational art to be placed in a gallery
opening in a year: χ2 (2, n = 840) = 30.423; P < 0.001 (Fig. 2).
Subjects were more likely to place abstract art in a temporally

distant situation, indicating that abstract art elicits more abstract
representations. However, abstract art may be associated with
the future, given its later development in the history of art. Ex-
periment 2 addressed the issue of a potential temporal confound
by testing spatial distance.

Experiment 2
Because temporal distance may have been confounded with the
historical development of artistic style (abstract art being de-
veloped later in time), this experiment sought to replicate the
study with spatial distance.

Methods. As in Experiment 1, here 840 independent Mechanical
Turk subjects saw one of 21 paintings, and 40 subjects saw each
painting. These subjects were different from the subjects in Ex-
periment 1. To measure spatial distance, each subject was shown
one painting, asked to imagine being an art consultant, and
asked to assign the painting to a gallery opening “around the
corner” or “in another state”. The subjects were paid 10 cents for
each response.

Results and Conclusion.
Abstract art is associated with increased spatial distance. To examine
the relationship between level of abstraction of art and spatial

A

B

C

Fig. 1. Sample task events for Experiments 1 to 3. (A) Task measuring temporal distance evoked by art. In Experiment 1, subjects performed the temporal
distance task; each subject saw one painting and made a distance judgment. (B) Task measuring spatial distance evoked by art. In Experiment 2, subjects
performed the spatial distance task; each subject saw one painting and judged it. (C) In Experiment 3, subjects performed the temporal distance task; each
subject responded to a total of 21 paintings (7 concrete, 7 indeterminate, and 7 abstract).
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distance, we ran a χ2 test for independence. The relationship
between these variables was significant; abstract art was more
likely than representational art to be placed in a gallery in an-
other state: χ2 (2, n = 840) = 38.25; P < 0.001 (Fig. 3).
Subjects were more likely to place abstract art in a spatially

distant situation. These results indicate that abstract art elicits
more abstract mental representations compared with represen-
tational art, and the results were not solely due to a confounding
futuristic quality of abstract art. We next examined whether
liking of art and experience with art affected these distance
judgments. To understand whether or not the previous results
were due to liking/disliking the paintings or differing levels of
experience with art, we performed a third experiment in which
subjects each saw all 21 paintings, made a temporal distance
judgment for each, rated their liking of the paintings, and an-
swered questions about their experience with art.

Experiment 3
This experiment examined the role that liking and experience
may play in temporal distance judgments. Unlike Experiments 1
and 2, Experiment 3 took place in a laboratory environment,

where each subject was exposed to all 21 stimuli and was later
asked to rate the stimuli and answer questions about art.

Methods.
Participants. The participants in Experiment 3 included 51 subjects
in and around the Columbia University community who were
recruited through an advertisement for the study. Subjects were
age 18 to 22 y, and most had little to no experience with art, as
determined by answers to the questions “how would you char-
acterize your experience with art?” and “how many hours a week
do you look at art?” Subjects characterized themselves as novice
(n = 25), enthusiast (n = 23), art historian (n = 2), or artist (n =
1). We excluded the two art historians and the one artist from
our analysis, as well as one novice who did not complete the
experiment, leaving a final sample of 47.
Procedure. Subjects were shown all 21 paintings, one at a time, in
randomized order. Stimuli were presented on a 27″ iMac mon-
itor with a 2,560 × 1,440 pixel display, using PsychoPy, an open-
source stimulus presentation software (31). All artworks were
displayed as half the height and width of the screen and at a
texture resolution of 512 pixels. Subjects viewed each painting
and were asked whether the painting should hang in a gallery

Fig. 2. Results of Experiment 1. Abstract art elicits greater temporal distance than indeterminate and representational art. (A) Effect of category of art on
temporal distance judgments. (B) Effect of category of art on distance response, broken down by painting. Each set of art represents one representational
painting, one indeterminate paining, and one abstract painting, all by the same artist (SI Appendix). Error bars represent SE.

Fig. 3. Results of Experiment 2. Abstract art elicits greater spatial distance than indeterminate and representational art. (A) Effect of category of art on
spatial distance response. (B) Effect of category of art on distance response, broken down by painting. Each set of art represents one representational
painting, one indeterminate painting, and one abstract painting, all by the same artist (SI Appendix). Error bars represent SE.
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opening “tomorrow” or “in a year”. After seeing all the paint-
ings, subjects were then shown the paintings again and asked to
rate how much they liked each painting on a 7-point Likert scale.
They were then asked to rate how abstract the painting was
(from 1, least abstract to 7, most abstract). Finally, subjects were
asked to categorize their experience with art as either a novice,
enthusiast, artist, or art historian and to report how many hours
per week they spent looking at art.
Data analysis. For Experiment 3, in which all subjects viewed all the
paintings sequentially, we used a linear modeling package created
for the programming language R: lme4 (32). We ran two mixed-
effects logistic regressions to model the relationship between
painting category and psychological distance while controlling for
liking of each painting and experience with art. Model 1 included
painting category, liking rating, art expertise and hours spent with
art per week as fixed effects and by-subject random intercepts.
Model 2 was identical to model 1, except that painting category
was replaced by abstraction rating. P values were obtained by
likelihood ratio tests of the full model with the effect in question
against the model without the effect in question.

Results.
Relationship between distance and painting category. Painting category
was a significant predictor of distance. Similar to Experiments 1
and 2, we found that both indeterminate (b = 0.37; 95% CI, 0.05
to 0.70; P = 0.026) and abstract art (b = 0.46; 95% CI, 0.13 to
0.79; P = 0.006) were significantly more likely than representa-
tional art to be placed in a gallery opening “in a year” (Fig. 4).
Distance and abstraction rating. To ensure that the effect of distance
was not due to subjectively defined categorizations of art, we also
ran a model looking at the effect of independent abstraction rat-
ings on distance choice. We found that subjects’ abstraction rating
was a significant predictor of distance (Fig. 5), such that paintings
with a higher average abstraction rating were more likely to be
placed farther away (b = 0.07; 95% CI, 0.01 to 0.13; P = 0.030).
Liking.We found that liking rating also had a significant effect on
distance, such that subjects were less likely to place a painting
they liked in a gallery opening “in a year” (b = −0.29; 95%
CI, −0.37 to −0.21; P < 0.001). To understand the two effects, we
ran a model including them as an interaction and found no sig-
nificant interaction between liking and abstraction ratings (b =
0.01; 95% CI, −0.02 to 0.05; P = 0.474). We conclude that the
effects are additive, and when controlling for liking, the effect of
abstraction value on distance persists.

Experience with art. Our finding that liking rating has a significant
effect on distance raises the question about the effects of ex-
pertise and/or exposure on distance induced by abstract art. We
obtained two measures of experience with art, one characterizing
subjects’ relationship with art (novice, enthusiast, artist, or art
historian) and the other concerning how many hours subjects
viewed art per week (0, 1 to 4, 5 or more). We found that novices
and enthusiasts did not differ in distance response (b = −0.32;
95% CI, −0.71 to 0.08; P = 0.116), and neither did subjects who
spent 1 to 4 (vs. 0) hours per week with art (b = −0.28; 95%
CI, −0.67 to 0.12; P = 0.170) (Table 1).

Conclusion and Discussion. Experiment 3 extended Experiments 1
and 2 with a within-subjects manipulation while controlling for
liking of paintings and experience with art. As in the first two

Fig. 4. Results of Experiment 3. Abstract art elicits greater spatial distance than indeterminate and representational art. (A) Effect of category of art on
spatial distance response. (B) Effect of category of art on distance response, broken down by painting. Each set of art represents one representational
painting, one indeterminate painting, and one abstract painting, all by the same artist (SI Appendix). Error bars represent SE.

Fig. 5. Proportion of instances each painting was placed in a year according
to the abstraction ratings for Experiment 3. In Experiment 3, the abstraction
ratings were given by the subjects.
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experiments, abstract art was more likely than representational
art to be placed in a psychologically distant condition. Although
liking was a predictor of this distance choice, we found that when
controlling for liking, the effect of abstraction on distance
remained. This suggests that abstract art elicits more psycho-
logical distance, indicating a more abstract cognitive state. Nei-
ther subjects’ self-described experience with art (novice vs.
enthusiast) nor hours spent viewing art per week was predictive
of their distance choice (Table 1).

General Discussion
Art elicits a cognitive outcome and is designed to engineer a
state of mind in the beholder (33), but how do these states of
mind differ when elicited by abstract art vs. representational art?
In this study, we used psychological distance as a theoretically
and empirically based indicator of construal level (20–23). Spe-
cifically, we presented subjects with various abstract and repre-
sentational paintings and asked them to judge each painting’s
temporal and spatial placement in the world. Overall, we found
that abstract art was more likely to be assigned to the more
distant situation. This pattern of distance assignments across
both spatial and temporal decisions suggests that abstract art is
more highly construed.
This conclusion was supported by three experiments probing

different dimensions of psychological distance. Experiment 1
measured temporal distance judgments in a large sample of
online participants; Experiment 2 replicated Experiment 1 while
measuring spatial distance judgments, also with online partici-
pants; and Experiment 3 replicated the temporal distance finding
in a smaller sample of participants tested in the laboratory.
Together, these studies show a reliable association between the
perceived abstractness of paintings and assignment to distant
settings, independent of both liking of the paintings and the
temporal situatedness of abstract art.

Abstraction and Context Invariance: Where Abstract Artists and
Construal Level Theorists Meet. CLT has shown that abstract
construal of a psychologically distant mental object involves
representing that object by its essential features, which are in-
variant to changes in context (21, 34–36). With distance comes
the potential for contextual change–and so ancillary features of
distant objects/events become irrelevant, as they may change
with a changing environment. In this sense, abstract mental
construal serves as an adaptive mental tool to predict and plan
for distant mental events whose context is uncertain. In our
study, the assignment of abstract art to a more distant context
suggests that abstract art depicts context-invariant representa-
tions that survive the passage of time or space. Specifically,

abstract art transcends the idiosyncrasy of the here-and-now and
remains relevant across greater context variability.
The idea of context-invariance was present in the minds of the

artists from whom we sampled, whose theories of abstraction
were deeply grounded in the notion of context (29, 37, 38).
Abstract expressionists viewed abstraction as a process of re-
vealing unchanging laws of reality, achievable only by divorcing
the representation from all context. By removing any reference
to the natural world (context), abstract art is able to reveal “laws
hidden in the reality that surrounds us and do not change” (37).
Mondrian, by reducing “natural forms to the constant elements
of form and natural colours to the elementary colours” (37), was
attempting to isolate essential, context-invariant truths about
color and form. Other writings of such artists as Kandinsky (29)
and Matisse (38) describe abstract art as isolating properties of
reality that will remain the same over time, independent of
changes in context. These artists spent years intentionally craft-
ing these context-invariant representations. Our findings suggest
that indeed these representations are realized in the beholder.

Implications for the Role of Memory in Processing Abstract Art.
While context-dependent representations include more exter-
nal (sensory) information, context-invariant representations re-
late to information that we carry with us in memory (39–41).
Although past research in neuroaesthetics has shown that passive
viewing of abstract art activates brain regions tuned for pro-
cessing simple sensory information (12, 13), our findings suggest
that actively construing abstract art transcends direct sensory
experience, evoking higher-level representations in the beholder
and potentially activating a more mnemonic processing mode
(42). If this is so, it should result in different patterns of neural
activity in sensory regions related to perception of different
forms of art and different experiences of construal. This pre-
diction remains to be tested using, for example, fMRI to com-
pare connectivity between visual areas and higher-level areas
during near/far decisions made about abstract and representa-
tional art. If found, the activation of a more mnemonic pro-
cessing mode while making decisions about art would support
the conception of the beholder’s share as an active process in
which we project our expectations and memories onto a work of
art to endow it with meaning (3) (and must do this more so with
abstract art).
Overall, our findings suggest that abstract art is represented as

context-invariant, affording a traversal of mental time and space
and resulting in a distal spatiotemporal placement in the world.
In contrast, representational art is more limited and narrower in
its spatiotemporal reach. This finding in the art domain may
extend to other dimensions of psychological distance, such as

Table 1. Regression table for two models predicting temporal distance response in Experiment 3

Predictor

P (in a year) P (in a year)

b 95% CI P value b 95% CI P value

Intercept 0.58* 0.09–1.06 0.020 0.57* 0.04–1.10 0.034
Category (indeterminate) 0.37* 0.05–0.70 0.026
Category (abstract) 0.46** 0.13–0.79 0.006
Liking rating (1 to 7) −0.29*** −0.37 to −0.21 <0.001 0.29*** −0.37 to −0.21 <0.001
Hours spent with art per week (1 to 4) −0.28 −0.67–0.12 0.170 −0.25 −0.63–0.14 0.214
Art experience (enthusiast) 0.32 0.08–0.71 0.116 0.30 0.09–0.69 0.129
Abstraction rating 0.07* 0.01–0.13 0.030
Number of participants 47 47
Observations 987 987
Marginal R2/conditional R2 0.090/0.144 0.085/0.137

The first model (left) includes category of art as a predictor, whereas the second model (right) includes subject’s abstraction rating. *P < 0.05, **P < 0.01,
***P < 0.001.
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social distance (43–45) and hypotheticality (46–48). Abstract art
may traverse social distance by connecting and affording aes-
thetic experiences to socially remote and diverse beholders.
Abstract art may similarly remain invariant across hypothetical
outcomes and connect to imagined and even unlikely beholders
and settings. Finally, as context-independent representations are
thought to recruit memory, the perception of abstract art as
context-invariant suggests that beholding abstract art may in-
volve a unique relationship between sensory and mnemonic

processing, and raises questions for future studies of the role of
memory as a common mechanism by which we project ourselves
both into a work of art and into a psychologically distant situation.

ACKNOWLEDGMENTS. We thank Yaakov Trope for feedback, insight, and
constructive comments during the review and Tom Jessel and David
Freedberg for comments on earlier drafts of the manuscript. Funding for
this work was provided by the Azrieli Foundation, David Sela, the Dana
Foundation, the Kavli Institute for Brain Science, and the Presidential
Scholars for Society and Neuroscience. E.R.K. is supported by the HHMI.

1. A. Riegl, The Group Portraiture of Holland, (Getty Publications, 2000).
2. E. H. Gombrich, Art and Illusion: A Study in the Psychology of Pictorial Representation,

(Princeton University Press, ed. 2, 1969).
3. A. Seth, From unconscious inference to the beholder’s share: Predictive perception

and human experience. Eur. Rev. 27, 378–410 (2019).
4. W. Worringer, Abstraction and Empathy: A Contribution to the Psychology of Style,

(Ivan R. Dee, 1997).
5. E. Kris, Psychoanalytic Explorations in Art, (International Universities Press, 2000).
6. E. Kandel, Reductionism in Art and Brain Science: Bridging the Two Cultures, (Co-

lumbia University Press, 2016).
7. U. Leonards et al., Mediaeval artists: Masters in directing the observers’ gaze. Curr.

Biol. 17, R8–R9 (2007).
8. A. Schepman, P. Rodway, S. J. Pullen, J. Kirkham, Shared liking and association valence

for representational art but not abstract art. J. Vis. 15, 11 (2015).
9. V. Aviv, What does the brain tell us about abstract art? Front. Hum. Neurosci. 8, 85

(2014).
10. N. Koide, T. Kubo, S. Nishida, T. Shibata, K. Ikeda, Art expertise reduces influence of

visual salience on fixation in viewing abstract-paintings. PLoS One 10, e0117696
(2015).

11. W. H. Zangemeister, K. Sherman, L. Stark, Evidence for a global scanpath strategy in
viewing abstract compared with realistic images. Neuropsychologia 33, 1009–1025
(1995).

12. H. Kawabata, S. Zeki, Neural correlates of beauty. J. Neurophysiol. 91, 1699–1705
(2004).

13. E. Yago, A. Ishai, Recognition memory is modulated by visual similarity. Neuroimage
31, 807–817 (2006).

14. R. Epstein, N. Kanwisher, A cortical representation of the local visual environment.
Nature 392, 598–601 (1998).

15. K. Grill-Spector, Z. Kourtzi, N. Kanwisher, The lateral occipital complex and its role in
object recognition. Vision Res. 41, 1409–1422 (2001).

16. Z. Cattaneo et al., The role of the lateral occipital cortex in aesthetic appreciation of
representational and abstract paintings: A TMS study. Brain Cogn. 95, 44–53 (2015).

17. S. Zeki, Area V5—Amicrocosm of the visual brain. Front. Integr. Neurosci. 9, 21 (2015).
18. Z. Cattaneo et al., The role of prefrontal and parietal cortices in esthetic appreciation

of representational and abstract art: A TMS study. Neuroimage 99, 443–450 (2014).
19. J. Savary, T. Kleiman, R. R. Hassin, R. Dhar, Positive consequences of conflict on de-

cision making: When a conflict mindset facilitates choice. J. Exp. Psychol. Gen. 144,
1–6 (2015).

20. Y. Trope, N. Liberman, Construal-level theory of psychological distance. Psychol. Rev.
117, 440–463 (2010).

21. Y. Trope, N. Liberman, C. Wakslak, Construal levels and psychological distance: Effects
on representation, prediction, evaluation, and behavior. J. Consum. Psychol. 17, 83–95
(2007).

22. K. Fujita, M. D. Henderson, J. Eng, Y. Trope, N. Liberman, Spatial distance and mental
construal of social events. Psychol. Sci. 17, 278–282 (2006).

23. E. Amit, D. Algom, Y. Trope, Distance-dependent processing of pictures and words.
J. Exp. Psychol. Gen. 138, 400–415 (2009).

24. G. Oettingen, A. T. Sevincer, P. M. Gollwitzer, The Psychology of Thinking about the
Future, (Guilford Press, 2018).

25. N. Liberman, Y. Trope, S. McCrea, S. Sherman, The effect of level of construal on the
temporal distance of activity enactment. J. Exp. Soc. Psychol. 43, 143–149 (2007).

26. N. Liberman, J. Förster, Distancing from experienced self: How global-versus-local
perception affects estimation of psychological distance. J. Pers. Soc. Psychol. 97,
203–216 (2009).

27. K. Schimmel, J. Förster, How temporal distance changes novices’ attitudes towards
unconventional arts. Psychol. Aesthet. Creativ. Arts 2, 53–60 (2008).

28. E. Stephan, M. Faust, K. Borodkin, The role of psychological distancing in appreciation
of art: Can native versus foreign language context affect responses to abstract and
representational paintings? Acta Psychol. 186, 71–80 (2018).

29. K. C. Lindsay, P. Vergo, Kandinsky: Complete Writings on Art, (Da Capo Press, 1994).
30. R. Zimmer, Abstraction in art with implications for perception. Philos. Trans. R. Soc.

Lond. B Biol. Sci. 358, 1285–1291 (2003).
31. J. Peirce et al., PsychoPy2: Experiments in behavior made easy. Behav. Res. Methods

51, 195–203 (2019).
32. D. Bates, M. Mächler, B. Bolker, S. Walker, Fitting linear mixed-effects models using

lme4. J. Stat. Softw. 1, 2015 (2015).
33. M. Turner, The Artful Mind, (Oxford University Press, 2006).
34. A. Ledgerwood, Y. Trope, S. Chaiken, Flexibility now, consistency later: Psychological

distance and construal shape evaluative responding. J. Pers. Soc. Psychol. 99, 32–51
(2010).

35. S. J. Maglio, Y. Trope, Disembodiment: Abstract construal attenuates the influence of
contextual bodily state in judgment. J. Exp. Psychol. Gen. 141, 211–216 (2012).

36. N. Liberman, Y. Trope, The psychology of transcending the here and now. Science
322, 1201–1205 (2008).

37. P. Mondrian, Plastic art and pure plastic art 1937 and other essays, 1941–1943.
J. Aesthet. Art Crit. 4, 120–121 (1945).

38. H. Matisse, ““Notes d’un peinture”” in Matisse on Art, J. T. Flam, Ed. (Oxford Uni-
versity Press, 1978), pp. 2–3.

39. I. Brinck, Procedures and strategies: Context-dependence in creativity. Philosophica
64, 33–47 (1999).

40. D. S. Margulies et al., Situating the default-mode network along a principal gradient
of macroscale cortical organization. Proc. Natl. Acad. Sci. U.S.A. 113, 12574–12579
(2016).

41. D. A. Kalkstein, A. D. Hubbard, Y. Trope, Beyond direct reference: Comparing the
present to the past promotes abstract processing. J. Exp. Psychol. Gen. 147, 933–938
(2018).

42. D. Yan, J. Sengupta, J. Hong, Why does psychological distance influence construal
level? The role of processing mode. J. Consum. Res. 43, 598–613 (2016).

43. X. Nan, Social distance, framing, and judgment: A construal level perspective. Hum.
Commun. Res. 33, 489–514 (2007).

44. S. Rim, J. S. Uleman, Y. Trope, Spontaneous trait inference and construal level theory:
Psychological distance increases nonconscious trait thinking. J. Exp. Soc. Psychol. 45,
1088–1097 (2009).

45. C. Wakslak, P. Joshi, Expansive and contractive communication scope: A construal
level perspective on the relationship between interpersonal distance and communi-
cative abstraction. Soc. Personal. Psychol. Compass 14, 271–284 (2020).

46. Y. Bar-Anan, N. Liberman, Y. Trope, The association between psychological distance
and construal level: Evidence from an implicit association test. J. Exp. Psychol. Gen.
135, 609–622 (2006).

47. M. D. Sagristano, Y. Trope, N. Liberman, Time-dependent gambling: Odds now,
money later. J. Exp. Psychol. Gen. 131, 364–376 (2002).

48. C. Wakslak, Y. Trope, The effect of construal level on subjective probability estimates.
Psychol. Sci. 20, 52–58 (2009).

Durkin et al. PNAS | August 18, 2020 | vol. 117 | no. 33 | 19815

PS
YC

H
O
LO

G
IC
A
L
A
N
D

CO
G
N
IT
IV
E
SC

IE
N
CE

S


