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Abstract
For more than a century, psychologists have been interested in how visual information can arouse emotions. Several studies have
shown that rounded shapes evoke positive feelings due to their link with happy/baby-like expressions, compared with sharp
angular shapes, usually associated with anger and threatening objects having negative valence. However, to date, no-one has
investigated the preference to associate simple geometric shapes to personal identities, including one’s own, that of a close
acquainted, or that of a stranger. Through 2 online surveys we asked participants to associate a geometric shape, chosen among a
circle, a square and a triangle, to each of three identities, namely “you” (the self), “your best friend” or “a stranger”. We
hypothesized that the circle would be more associated with the self, the square with the friend and the triangle with the stranger.
Moreover, we investigated whether these associations are modulated by 3 personality traits: aggressivity, social fear and empa-
thy. As predicted, we found that participants associate more often the circle with the self, both the circle and the square with the
best friend, whereas they matched angular shapes (both the triangle and the square) to the stranger. On the other hand, the
possibility that personality traits can modulate such associations was not confirmed. The study of how people associate geometric
figures with the self or with other identities giving them an implicit socio-affective connotation, is interesting for all the
disciplines interested in the automatic affective processes activated by visual stimuli.
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Introduction

Even before the foundation of empirical aesthetics as an aca-
demic discipline, the English painter William Hogarth argued
that S-shaped, or serpentine, lines, which he called “the lines
of beauty”, are more productive of beauty and lively ornamen-
tation, because they can vary both in length and in degree of
curvature, whereas straight lines vary only in length (Corradi
& Munar, 2019; Hogarth, 1753). The study of how more
complex stimuli (composed of combinations of straight lines,
curved lines and angles) are perceived from an affective point
of view, has been deepened two and a half centuries after
Hogarth: several evidence have shown that biological and
affective cues, such as emotional faces, (Gronau et al., 2003;
Sui & Liu, 2009; Vuilleumier, 2005) capture attention more

than do most common stimuli without a biological or affective
relevance (e.g., Ro et al., 2001). For example, emotionally-
charged expressions and baby faces draw attention more than
neutral faces (Brosch et al., 2007; Palermo & Rhodes, 2007),
whereas other stimuli can also strongly grasp our attention
when present in a crowd, including knives, guns, syringes
and dangerous animals (e.g., snakes, spiders), namely
negative/threatening stimuli which require a rapid response.
The ability to easily recognize the geometric patterns (i.e.,
lines, curves and angles) associated to such dangerous or re-
warding objects has deep evolutionary meaning, since all
these items automatically arouse specific emotions and behav-
iors that are crucial for survival (Gable & Harmon-Jones,
2008; Ohman & Mineka, 2001).

To date, we can assert that research has made clear that
humans prefer curved shapes to their angular counterparts:
several studies (e.g., Silvia & Barona, 2009; Watson et al.,
2012; Bar & Neta, 2006) have shown that curved lines and
symmetrical shapes are preferred given their association with
the happiness expression and the infant face, containing more
curvilinear elements. The same studies have suggested that
angularities and asymmetrical shapes are disliked, due to their
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association with the anger expression and dangerous objects
such as knives. Moreover, in 1993 Ekman found the presence
of cross-cultural regularities in facial displays of emotion: an-
ger and happiness masks used in ritual functions of different
cultures, revealed that a set of geometric patterns, rather than
actual facial features, convey different emotional meanings
(Aronoff et al., 1992). A further advancement was made by
Aronoff (2006), who demonstrated the power of non-
representational visual patterns to produce meaning by pre-
senting materials that included geometric shapes in a variety
of line drawings, large-scale physical movement in classical
ballet (e.g., body displays and arm displays) and spatial rela-
tionships among individuals portrayed in seventeenth century
Dutch art. Results across all these studies suggested that at
least for the emotions of anger and happiness, meaning is
conveyed by specific geometric properties of the visual dis-
play, angularities being more likely associated with anger and
roundness with happiness.

The study of the relationship between semantic/expressive
aspects and geometric shapes, started almost one century ago,
with the pioneering researches on “sound symbolism”
(Köhler, 1970; Sapir, 1929), namely the implicit association
between visual stimuli (i.e. shapes) and words/syllables
(D’Anselmo et al., 2019; Westbury, 2005). Later, in 1957,
Osgood and coworkers asked to evaluate some geometric pat-
terns on a set of subjective semantic differential scales and
indicated the degree of “badness”, “potency” and “activity”
of each visual stimulus (Osgood et al., 1957). It turned out that
whereas sharp-angled shapes conveyed negative meaning,
rounded shapes elicited positive attitudes (Aronoff et al.,
1992). Similar results were found by Bar and Neta (2006)
using a forced choice ‘liking’ task: participants disliked neu-
tral objects comprised of pointed features and sharp angles
significantly more than curved ones (e.g., a watch with a
sharp-angled contour in comparison with one with a curved
contour). Similarly, Pavlova et al. (2005) found a positive
correlation between negative emotions and the perceived in-
stability of geometric shapes such as the triangle and the oval.

Curiously, in 2012 Sui and coworkers developed a novel
associative learning approach aimed at demonstrating the
stronger salience of self-relevant over non-self-relevant fea-
tures. Various geometric shapes (i.e., circle, square and trian-
gle) were associated by the experimenter to a label indicating
the self (e.g., “you”), a familiar other (e.g., “friend”) or an
unfamiliar other (e.g., “stranger”). Then participants had to
judge, in a rapid presentation task, whether the shape and
the label were correctly matched. A substantial advantage in
terms of faster reaction times and higher accuracy was found
when participants identified the shape (whatever it was) asso-
ciated with the self, relative to non-self-matched pairs. They
called this advantage “self-prioritization benefit” and pro-
posed that self-associated shapes automatically engage the
reward system increasing attention.

However, Sui et al. (2012) did not assess whether associ-
ating one or another shape to the various identities played any
role on their dependent variables. In fact, considering the pref-
erence and the positive attitudes associated with curvilinearity,
one might wonder whether the RTs and accuracy observed
when identifying the circle-self pair would have been respec-
tively faster and better compared with those observed when
identifying the triangle-self pair. Similarly, it might also be
that the stranger-triangle match could be easier to recognize
since the triangle might implicitly convey some sort of
threat by means of its sharp angles. The square, that is
neither positive and rounded as the circle nor sharped and
negative as the triangle, might be the geometric shape
allowing for the most appropriate congruency when
matched with an intermediate identity in between self
and stranger, as is the friend.

To summarize, for more than a century psychologists have
been interested in how individuals associate visual informa-
tion with emotional valence (Barrett & Bar, 2009; Lundholm,
1921), showing that rounded shapes evoke positive feelings
due to their link with happy/infant-like expression, compared
with sharp/angular shapes, usually associated with the anger
expression and threatening objects having negative valence
(Bar & Neta, 2006; Carbon, 2010; Leder & Carbon, 2005;
Silvia & Barona, 2009). However, to the best of our knowl-
edge, no investigation has been carried out to date to assess the
preference to associate simple geometric shapes to specific
individual identities. In this study, we asked our participants
to associate a geometric shape amongst the circle, the square
and the triangle, to only one identity, namely “you” (the self),
“a friend” or “a stranger”. Our main hypotheses (H) were:

H1a: Individuals are more likely to associate the circle
with the self;
H1b: Individuals are more likely to associate the triangle
with the stranger;

Since the best friend is neither “positive” as the self (circle)
nor “threatening” as the stranger (triangle) we also hypothe-
size that:

H1c: Individuals are more likely to associate the square
with the best friend;

We also had 3 further hypotheses based on personality
traits. In fact, if the link between the valence associated to
geometric patterns depends on the implicit socio-affective
meaning that such shapes convey, we predicted that personal-
ity traits such as aggressivity (i.e., an aggressive attitude),
social phobia (i.e., an attitude to see strangers as dangerous)
and empathy (i.e., an attitude to share emotions) could influ-
ence the geometric shape that participants decide to associate
with identities.
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For example, individuals who describe themselves as more
aggressive, could be more prone to associate the triangle to the
self (the more threatening shape) compared with less aggres-
sive individuals. Also, social phobic individuals would see the
stranger as extremely threatening compared with individuals
scoring lower in social phobic traits, hence the former could
associate the triangle to the stranger more often comparedwith
the latter. Last, more empathic individuals, who are more able
to feel the same experience that another is feeling, could be
more prone to share the circle (the more positive shape) with
their best friend, maybe for the stronger experience/emotional
sharing compared with less empathic individuals. Hence, we
hypothesized that:

H2a: Aggressive individuals are more likely to associate
the triangle with the self, compared with less aggressive
ones;
H2b: Social phobic individuals are more likely to asso-
ciate the triangle with the stranger, compared with less
social phobic ones;
H2c: Empathic individuals are less likely to associate the
circle to the self /more likely to associate the circle to the
friend compared with lesser empathic ones.

Experiment 1

In this experiment, besides the key question regarding the
shape associatedwith the self, the friend or the other, we asked
participants to fill in 3 questionnaires to assess whether ag-
gressivity, social fear and empathy influence the shape asso-
ciated with the 3 identities. We expected that participants self-
reporting higher aggressivity traits could associate the triangle
more often with the self, due to the implicit association of this
geometric shape with dangerous stimuli (Wrangham, 2018).
On the other hand, we expected that individuals with high
social fear would associate the triangle to the stranger more
often compared to individuals with lower social fear, less
prone to judge the stranger as dangerous (Stopa et al., 2013).
Finally, we predicted that empathic people would more likely
share the circle with the friend, compared with less empathic
individuals (e.g., Eisenberg & Fabes, 1990).

Materials and Methods

Participants

Three hundred forty-nine Italian participants responded to in-
ternet advertisements and filled in the survey. Of them, 236
(201 female) filled in the survey correctly, namely associating
each and every shape with a single and exclusive identity, and
vice versa (e.g., participants that associated the square with

both the “self” and the “friend” were excluded). Participants
were mainly university students (N = 126) with a M age of
26.7 (SD = 7.1) and the majority of them were right-handed
(N = 203).

Procedure

The survey (written in Italian) was developed and adminis-
tered via Google Forms and it was composed of 6 sections.
The first and second sections consisted, respectively, of the
informed consent and a socio-demographic questionnaire
(age, sex, employment, handedness). The third section was
the shape-identity association task: specifically, these instruc-
tions were shown: “You have to indicate which geometric
shape among those shown below you would associate with
yourself, with your best friend and with a stranger. There is
only one rule to respect: a geometric shape can be associated
with a single identity (you cannot associate the same shape
with two different identities)”. Then 3 questions appeared:
“Which of these shapes is you? / Which of these shapes is
your best friend /Which of these shapes is a stranger?”. Below
each question, a circle, a square and an equilateral triangle
were displayed and only one of each triplet could be selected
with a mouse click (see Fig. 1). Both the order of the questions
and of the geometric shapes were randomized. After this sec-
tion participants filled the Italian versions of the Aggression
Questionnaire (Buss & Perry, 1992; Fossati et al., 2003) in
section 4, of the Balanced Emotional Empathy Scale
(Mehrabian, 1996; Meneghini et al., 2006) in section 5 and
of the Social Fear Scale (Raulin & Wee, 1984) in section 6.

Questionnaires

The Aggression Questionnaire (AGQ; Buss & Perry, 1992) is
a self-report scale designed tomeasure fourmajor components
of aggressivity (physical aggressivity, verbal aggressivity, an-
ger and hostility) and consists of 29 items which are rated on a
7-point Likert scale ranging from 1 (extremely uncharacteris-
tic of me) to 7 (extremely characteristic of me). In this study
the value of Cronbach’s alpha was 0.879.

The Social Fear Scale (SFS; Raulin &Wee, 1984) is a self-
report questionnaire assessing the responder’s social phobia. It
consists of 36 items with a dichotomous response (true-false)
aimed at measuring the avoidance of interpersonal relation-
ships, social inadequacy and the scarcity of social relation-
ships. In this study the value of Cronbach’s alpha was 0.853.

The Balanced Emotional Empathy Scale (BEES;
Mehrabian, 1996) is a self-report questionnaire assessing
emotional empathy, defined as an individual’s tendency to
vicariously share other people’s emotions. It consists of 30
items, in which participants are asked to express their degree
of agreement to each of the 30 statements comprising the
instrument, on a 7-point Likert scale, with values ranging from
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+3 (“completely agree”) to −3 (“completely disagree”). In this
study the value of Cronbach’s alpha was 0.851.

In all cases higher scores are associated with stronger traits
(e.g., high scores in AGQ describe a more aggressive
individual).

Results and Discussion

Data analyses were carried out using IBM SPSS Statistics
version 20. First of all, for descriptive purpose we analyzed
the correlations amongst the scores of the 3 questionnaires: we
found a positive correlation between the AGQ score and the
SFS score (r = 0.3735, p < 0.001) and no other correlation
(see the Table 1).

Then, we carried out 3 Chi-square tests to evaluate whether
the geometric shapes (Circle, Square, Triangle) were associ-
ated with the 3 identities (Self, Friend, Stranger) differently
from what could be expected from chance. We found that the
shapes associated with the Self (χ 2(2) = 14.246, p = 0.001)
and with the Stranger (χ 2(2) = 39.941, p < 0.001) were
statistically different from chance (see Fig. 2), but the same
was not true for the Friend. Pairwise comparisons (statistical
significance set at p < 0.012 due to the Bonferroni multiple

comparisons correction) showed that the shape significantly
more associated to the Self is the Circle, compared with both
the Square (χ 2(1) = 9.830, p = 0.002) and the Triangle (χ
2(1) = 9.830, p = 0.002). On the contrary, the Circle was the
shape less associated with the Stranger compared with both
the Square (χ 2(1) = 22.781, p < 0.001) and the Triangle (χ
2(1) = 34.766, p < 0.001). No other significant pairwise com-
parison was observed. All the data are reported in Table 2.

These findings confirmed our hypotheses H1a and H1b.
Particularly, as predicted by hypothesis H1a, individuals are

Fig. 1 The third section of the survey, in which participants were asked to
choose a geometric shape to associate with the self, the best friend and the
stranger (shape-identity association task). Both the order of the questions

(identities) and the order of the response alternatives (geometric shapes)
were randomized

Table 1 Correlations between the scores of the questionnaires used in
Experiment 1. AGQ = Aggressive Questionnaire, SFS = Social Fear
Scale, BEES = Balanced Emotional Empathy Scale. Asterisks indicate
significant correlations

AGQ SFS BEES

R p R p R p

AGQ .3185 <.001* −.0935 =.350

SFS .3185 <.001* −.0142 =.152

BEES −.0935 =.35 −.0142 =.152
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more likely to associate the circle to the self, possibly because
of the positive valence associated to curved shapes compared
to angular shapes and their association with dangerous enti-
ties. On the contrary, the circle is the shape less frequently
associated to the stranger, whereas the angular shapes were
associated with this identity, partially confirming hypothesis
H1b, since there was no difference between the triangle and
the square. Regarding the shape associated to the friend (H1c),
participants showed no significant preference.

We carried out 3 further Chi-square tests to evaluate wheth-
er the assessed personality traits determined a different shape-
identity matching. With this aim, we divided our sample ac-
cording to the median score to each questionnaire, obtaining 2
groups for each independent variable (Low Aggressivity vs.
High Aggressivity, Low Social Fear vs. High Social Fear and
Low Empathy vs. High Empathy). We did not find any sig-
nificant interaction between the shape-identity associations
and the assessed personality traits.

Hence, contrary to our predictions, the shape-identity
matching was not influenced by aggressivity, social fear and
empathy of our participants, disconfirming our Hypotheses 2.

Experiment 2

In this experiment we assessed again which geometric shape is
more likely associated with the three identities, and whether
personality traits can influence such a matching. However, in
this experiment we assessed personality using a broader-
bandwidth tool, the Italia Personality Inventories (Perussia,
2006), a questionnaire specifically validated for the Italian
population. Such inventory evaluates 7 personality traits/fac-
tors: dynamism, vulnerability, empathy, conscientiousness,
imagination, defensiveness, introversion and was chosen for
2 main reasons: i) the Italia Personality Inventories is devel-
oped and validated for the Italian population, which our sam-
ple belongs to; ii) some of the personality traits assessed by
this inventory are those already assessed in the previous ex-
periment, but the inventory is not limited to them. In this way
we wished to confirm the tendency to associate the self with
the circle and the stranger with the angular shapes but wanted
to deepen the possible interactions between shape-identity
matching and personality traits related to aggressivity, social
fear and empathy using another self-report instrument.

Materials and Methods

Participants

Four hundred thirty-nine Italian participants responded to in-
ternet advertisements and filled in the survey. Of them, 326
(256 female) filled in the survey correctly, namely associating
each and every shape with a single and exclusive identity, and
vice versa (e.g., participants that associated the square with
both the “self” and the “friend” were excluded). Participants
were mainly university students (N = 224) withM age of 27.6

Table 2 The frequency of association of each geometric shape (Circle,
Square and Triangle) to each identity (Self, Friend and Stranger) reported
as observed frequency (N) and in percentage (%) for Experiment 1

Self Friend Stranger Chance

N % N % N % N %

Circle 106 44.9 93 39.4 37 15.7 78.7 33.3

Square 65 27.5 80 33.9 91 38.6 78.7 33.3

Triangle 65 27.5 63 26.7 108 45.8 78.7 33.3

Fig. 2 Association of each geometric shape with the Self and the Stranger, expressed in percentage. Red lines indicate chance level, asterisks indicate
significant pairwaise comparisons. (p < 0.012)
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(SD = 8.0) and the majority of them were right-handers (N =
290).

Procedure

The procedure and the survey were the same as described in
Experiment 1 but, in this case, the three last sections in which
the AGQ, the BEES and the SFS were presented, were re-
placed by one section in which the General Italia Personality
Inventory (Perussia, 2006) was presented.

Questionnaire

The General (or Great) version of the Italia Personality
Inventory (ITAPI-G) consists of 105 items, 15 items for each
of the seven traits-factors which are: i) Dynamism (i.e., re-
sourcefulness, curiosity, vivacity); ii) Vulnerability (i.e., dis-
comfort, fear, suffering); iii) Empathy (i.e., solidarity, socia-
bility, sensitivity); iv) Conscientiousness (i.e., perseverance,
precision, rationality); v) Imagination (i.e., creativity, feeling,
fantasy); vi) Defensiveness (i.e., rigidity, materiality) and vii)
Introversion (i.e., introspection, self-sufficiency, isolation).
For each statement, participants are asked to report their de-
gree of agreement on a 4-points Likert scale ranging from 1
(completely disagree) to 4 (completely agree). The higher is
the score of a specific trait, the stronger is that specific trait. In
this study the value of Cronbach’s alpha of each factor’s sub-
scale ranged from 0.819 to 0.893.

As anticipated, the choice of ITAPI-G was determined by
two reasons: i) such inventory was developed and validated in
the Italian population, which our sample represents; ii) we
supposed that several factors assessed through the ITAPI cor-
relate with the personality traits of interest for our study (ag-
gressivity, empathy and social phobia) and would thus be
suitable to deepen our H2. To better check such assumption,
before carrying out Experiment 2 the ITAPI-G, AGQ, SFS
and BEES were administered via Google Forms to an addi-
tional and independent sample of 102 participants (90 fe-
males,M age = 30.8, SD = 9.8). Then we tested the correla-
tions between the scores of the AGQ, SFS and BEES and the
scores of the 7 factors of the ITAPI-G. All the correlations are
resumed in Table 3. In particular, the AGQ score is positively
correlated with the Defensiveness and the Vulnerability scores
(both p < 0.001) and negatively correlated with the Empathy
score (p < 0.001). The SFS score is positively correlated with
the Vulnerability, Defensiveness and Introversion scores (all
p < 0.001). Finally, the BEES score is positively correlated
with the Empathy (p < 0.001) and Imagination scores (p <
0.008) and negatively correlated with the Introversion score
(p = 0.036). Dynamism and Consciousness were not related
with any trait of interest, and their potential effect on shape-
identity matching was anyhow investigated for explorative
purposes.

Results and Discussion

Data analyses were carried out using IBM SPSS Statistics
version 20. First, we carried out 3 Chi-square tests to evaluate
whether the geometric shapes (Circle, Square, Triangle) were
associated with the identities (Self, Friend, Stranger) different-
ly from chance. We found that the shapes associated with the
Self (χ 2(2) = 17.933, p < 0.001), with the Friend (χ 2(2) =
16.276, p < 0.001) and with the Stranger (χ 2(2) = 53.822, p
< 0.001) were all statistically different from chance (see
Fig. 3). Moreover, pairwise comparisons (statistical signifi-
cance set at p < 0.012 due to the Bonferroni multiple com-
parisons correction) showed that the shape significantly more
associated to the Self was the Circle, compared with both the
Square (χ 2(1) = 16.538, p < 0.001) and the Triangle (χ 2(1)
= 7.230, p = 0.007). Regarding the Friend, both the Circle (χ
2(1) = 16.343, p < 0.001) and the Square (χ 2(1) = 6.821, p =
0.009) were significantly more associated to this identity com-
pared with the Triangle. Finally, the Triangle (χ 2(1) = 53.313,
p < 0.001) and the Square (χ 2(1) = 39.640, p < 0.001) were
the shapes significantly more associated to the Stranger com-
pared with the Circle. No other significant pairwise compari-
son was observed. All the data are reported in Table 4.

These findings confirm and extend those of Experiment 1.
More specifically, as previously observed, the shape that in-
dividuals associate more often with the self is the circle.
Regarding the stranger, although with no difference between
the triangle and the square, the angular shapes were more
often associated to it, with respect to the circle. Interestingly,
with a novel and larger sample, an effect emerged also for the
friend identity: the triangle was the shape less often associated
to the participant’s best friend compared with both the circle
and the square. Such result did not completely match with our
hypothesis H1c but can be easily explained: we asked,
“Which of these shapes is your best friend?” and, being the
best friend someone you can trust, the choice to avoid the
triangle could reflect the individual’s perception of the low
threat associated to his/her best friend.

In order to assess whether the 7 personality traits influenced
the shape-identity association, we divided our sample accord-
ing to the median score to each trait, obtaining 2 groups for
each independent variable (Low Dynamicity vs. High
Dynamicity, Low Vulnerability vs. High Vulnerability, Low
Empathy vs. High Empathy, Low Conscientiousness vs. High
Conscientiousness, Low Imagination vs. High Imagination,
Low Defensiveness vs. High Defensiveness and Low
Introversion vs. High Introversion).

Again, contrary to our Hypotheses 2, the shape-identity
matching was not influenced by any of the ITAPI-G factors.
Therefore, also assessing the personality traits we were inter-
ested in by means of another instrument, we did not find any
interaction between these latter and our identity-shape
matching task.
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General Discussions

Our Hypotheses 1 were substantially confirmed, the results
appearing to be congruent with the predictions one can make

based on the relevant literature. Our participants associated
more often the self with the circle, and the best friend with
the circle and the square, whereas they chose the angular
shapes (both the triangle and the square) to represent the

Table 3 Correlation between the
score of the questionnaires used in
Experiment 1 and the scores of
the 7 factors of the ITAPI-G, used
in Experiment 2. Asterisks
indicate significant correlations

Aggression Questionnaire Social Fear Scale Balanced Emotional Empathy Scale

ITAPI-G factors R p R p R P

Dynamicity .0277 =.782 −.1698 =.088 .1168 =.242

Vulnerability .5800 <.001* .3827 <.001* .0666 =.506

Empathy −3441 <.001* −.1351 =.176 .5182 <.001*

Consciousness −.1230 =.218 .0342 =.733 .1392 =.163

Imagination .1771 =.075 .1756 =.078 .2607 =.008*

Defensiveness .5626 <.001* .2617 =.008* −.0149 =.882

Introversion −.1921 =.053 .4006 <.001* −.2079 =.036*

Fig. 3 Association of each geometric shape with the Self, the Friend and the Stranger, expressed in percentage. Red lines indicate chance level, asterisks
indicate significant pairwise comparisons. (p < 0.012)
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stranger. On the other hand, the possibility that personality
traits modulate such associations (Hypotheses 2) was not
confirmed.

Biases toward visual objects can be induced not only by
their semantic meaning (e.g., food, or cutting objects) but also
by low-level perceptual properties: we can associate a positive
or negative valence to an object (also presented as a picture)
with a single gaze, depending on the presence of sharp-angled
or curved features. For example the group of Velasco and
Salgado-Monteiro, reported that positive words and judg-
ments are more often associated with rounded shapes and
negative ones with angular ones (Salgado Montejo et al.,
2015; Velasco et al., 2016). In line with this literature, we
confirmed (H1a) that individuals choose the circle rather than
the angular shapes to represent themselves. On the other hand,
we proposed (H2a) that aggressive individuals, namely indi-
viduals that self-report enacting toward others with the inten-
tion to cause them psychological or physical harm
(Huesmann, 1994), would have preferred to associate the tri-
angle with the self, due to its link with threatening object
shapes and with angry facial expressions (Aronoff, 2006;
Osgood et al., 1957). This effect did not occur, neither when
we divided our sample according to the score of the AQ (Buss
& Perry, 1992) nor when we used the Vulnerability and the
Defensiveness factors (both positively correlated with the AQ
score) of the ITAPI-G (Perussia, 2006). We point out that we
preferred to use an upward-pointing equilateral triangle in-
stead of a downward-pointing one, to be consistent with the
other 2 classical geometric shapes, since also the typicality of
a form can play a role in its associated valence (Reber et al.,
2004). Despite that, previous research has often demonstrated
that, although angular shapes are liked less than curved ones,
the downward-pointing triangle, maybe due to the link with
the shape drawn by the eyebrows when we are angry, is fur-
ther disliked and associated with threat (e.g., Larson et al.,
2012; Ro et al., 2001). Hence the equilateral triangle, although
negatively valenced, could be not so “threatening” to the point
of becoming associated with the self-reported aggressivity of
our sample.

Probably for the same reason, we found no difference be-
tween the angular shapes associated with the stranger and no

interaction with the personality traits of social phobia, as
assessed with the SFS in Experiment 1 (Raulin & Wee,
1984) and with the Vulnerability and Introversion factors of
the ITAPI-G in Experiment 2 (Perussia, 2006). Particularly,
we had predicted that the triangle would be matched more
frequently to the stranger compared with the other shapes
(H1b), being it the most threatening among the identities pro-
posed. Although the circle was the shape less matched with
the stranger, there was no difference in the frequencies which
the triangle and the square were associated to this identity. We
had also predicted that such matching would be further stron-
ger for social phobic individuals (H2b), since social phobia is
defined as the persistent fear of one ormore social situations in
which a person is exposed to unfamiliar people. Particularly,
the phobic person fears that he/she will act in a way or show
anxiety symptoms that will be embarrassing and humiliating
due to the stranger response/judgment (Bögels et al., 2010).
Such fear for the stranger did not result, as predicted, in an
increased triangle-stranger matching.

Finally, we had proposed that the square, which has not a
clear emotional connotation compared to the other 2 shapes,
would be more frequently associated with the friend (H1c),
being this identity not positive as the self but also not negative
as the stranger. Whereas in Experiment 1 we found no signif-
icant differences, with the larger sample of Experiment 2 we
found a preference to associate both the circle and the square
with the friend, as compared to the triangle. This finding can
be easily explained by the peculiar question that we had for-
mulated: “Which of these shapes is your best friend?”.
Obviously for most of us, the best friend elicits positive atti-
tudes, thus deserving to be associated with the circle, other
than with the square. On the contrary, one’s best friend cer-
tainly would not be a threat, and this could be the reason why
the triangle was less matched with this identity. This explana-
tion can hold true also regarding the lack of evidence
supporting hypothesis H2c, in which we had predicted a role
of empathy in shape-identity matching. Empathy refers to
sensitivity to, and understanding of, the mental states of
others. From an emotional point of view it is “an affective
response more appropriate to someone else’s situation than
to one’s own” (Hoffman, 1987) or, as affirmed by Eisenberg
and Strayer (1987) “an emotional response that stems from
another’s emotional state or condition and that is congruent
with the other’s emotional state or situation”. Such statement
led us to hypothesize that more empathic individuals would be
more prone to “share” the circle with the friend, in a similar
manner they shared affective feelings due to their positive
relationship. We did not observe such effect independently
of the instrument used to assess empathy (i.e., the BEES in
Experiment 1 and the empathy factor of the ITAPI-G in
Experiment 2) probably because, let aside empathy, our par-
ticipants were always prone to “share” the circle with their
best friend as shown by our experiments.

Table 4 The frequency of association of each geometric shape (Circle,
Square and Triangle) to each identity (Self, Friend and Stranger) reported
as observed frequency (N) and in percentage (%) for the Experiment 2

Self Friend Stranger Chance

N % N % N % N %

Circle 143 43.9 136 41.7 47 14.4 108.7 33.3

Square 82 25.2 113 34.7 131 40.2 108.7 33.3

Triangle 191 31.0 77 23.6 148 45.4 108.7 33.3
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Conclusion, Limitations, and Further Studies

Our study confirms that the three most common geometric
shapes, the circle, the square and the triangle, are characterized
by an expressive halo that influences our decision to associate
them with ourselves, our best friend or a stranger with a non-
random pattern. More specifically, the circle appears to be the
most positive shape: with its symmetry, regularity and curvi-
linearity, it is the geometric shape most frequently associated
with the self and the best friend. The square, that is an angular
shape with a conformation not as sharp as the triangle is fre-
quently associated to the friend and to the stranger. With
this latter identity, the triangle is the shape most frequent-
ly chosen together with the square: indeed, according to
the relevant literature the triangle is the most negative and
threatening shape amongst those used in our experiments.
Although our hypotheses involving the interaction be-
tween personality traits as aggressivity, social phobia
and empathy seemed consistent with such previous find-
ings, we did not confirm any. We point out that few stud-
ies have investigated the effect of personality traits on
curvature/angularities preferences, finding small or incon-
sistent results (Cotter et al., 2017).

In general, although it could be hard to disentangle sym-
metry from contour, that would be an interesting challenge for
future works. In fact, the circle is the more symmetrical shape
within those used in our experiments, whereas the triangle is
the less symmetric and we cannot exclude that the aesthetic
preferences conveyed by symmetry, other than from curvature
(Corradi & Munar, 2019), could have played a role in our
findings. In fact, symmetry is known to be a pleasant aesthetic
feature when it comes to both shapes, objects and faces
(Jacobsen et al., 2006; Little et al., 2007). The classic expla-
nation of this preference is based on the evolutionary signifi-
cance of symmetry, as a cue of health and genetic fitness
(Jones et al., 2001; Møller & Thornhill, 1998). The preference
for symmetrical visual stimuli is adaptive, as it would lead to
higher quality mate and food choices (Turoman et al., 2018;
Watson & Thornhill, 1994). Although Henderson and col-
leagues have recently shown that symmetry is only weakly
related to perceived health (Henderson et al., 2016), symmetry
may remain a positive feature because of its importance for
visual processing, facilitating object recognition and detection
from 4 months of age (Bornstein et al., 1981; Enquist & Arak,
1994; Wagemans, 1995).

In addition, future studies could replace the equilateral tri-
angle with a differently shaped or a differently oriented trian-
gle and particularly with a sharper triangle (e.g., isosceles
triangle) or with a downward-pointing triangle, the most
“threatening” among the tested triangles. If this kind of trian-
gle would arouse more negative emotion due to its similarity
with dangerous objects or with the anger expression, maybe
also the personality traits could interact with the shape-identity

matching. Moreover, it is possible that personality traits actu-
ally do not influence the shape-identity associations using a
self-reported/explicit task but that they could do it by using
more implicit tasks as the Implicit Association Test, or para-
digms such as flanker and priming, or the associative learning
approach proposed by Sui and coworkers (Sui et al., 2012).
Further, it would be interesting to replicate this study using
clinical scales (e.g., Minnesota Multiphasic Personality
Inventory or the Symptom Checklist-90) to evaluate whether
psychiatric symptoms and personality disorders modulate the
shape-identity associations.

Finally, we point out that, due to the online distribution of
the survey, our samples were not balanced for sex, with a high
preponderance of female participants. Despite that, the results
of males and females in the shape-identity association task
were very similar (see Supplementary materials). We think,
however, that deepening sex differences could be suitable and
interesting, also considering that personality traits as empathy
and aggressivity are usually expressed differently by women
and men.

The study of how people associate geometric shapes with
the self or with other identities giving them an implicit socio-
affective connotation, is interesting for both marketing pur-
poses (Salgado Montejo et al., 2015; Salgado-Montejo et al.,
2015), for clinical assessment (Wells, 1950) and in general for
all the disciplines interested in the affective processes trig-
gered by visual stimuli.
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