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Political attitude and perceptual bias

Abstract

A prominent model suggests that individuals to the right of the political spectrum are more
cognitively rigid and less tolerant of ambiguity than individuals to the left. On the basis of this
model, we predicted that a psychological mechanism linked to the resolution of visual ambiguity
— perceptual bias — would be linked to political attitude. Perceptual bias causes western
individuals to favour a global interpretation when scrutinizing ambiguous hierarchical displays
(e.g., alignment of trees) that can be perceived either in terms of their local elements (e.g.,
several trees) or in terms of their global structure (e.g., a forest). Using three tasks (based on
Navon-like hierarchical figures or on the Ebbinghaus illusion), we demonstrate (1) that right-
oriented Westerners present a stronger bias towards global perception than left-oriented
Westerners and (2) that this stronger bias is linked to higher cognitive rigidity. This study
establishes for the first time that political ideology, a high-level construct, is directly reflected in
low-level perception. Right- and left-oriented individuals actually see the world differently.
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The tree to the left, the forest to the right: Political attitudes and perceptual bias
1. Introduction

As a powerful force that can affect lives of millions of individuals (e.g., Luguri, Napier, &
Dovidio, 2012), political ideology is crucially important to human societies and it is essential to
better understand its underpinnings and its correlates across neurocognitive functioning (e.g.,
Kanai, Feilden, Firth, & Rees, 2011; Oxley et al., 2008; Smith, Oxley, Hibbing, Alford, & Hibbing,
2011). In this line of research, one remarkable study (Amodio, Jost, Master, & Yee, 2007) has
revealed basic neurocognitive differences between left- and right-oriented individuals (also
referred to, respectively, as liberals and conservatives). In a Go/No-Go task — in which
participants give a response on frequent (Go) trials and must withhold their response on rare
(No-Go) trials — right-oriented individuals were less able to inhibit responses on rare trials than
left-oriented individuals, and they showed a weaker neural response linked to conflict
monitoring (error-related negativity; Young, Botvinick, & Cohen, 2004). The authors argued that
right-oriented individuals are prone to higher persistence and lower flexibility for rare-occurring
events, compared to left-oriented individuals. These findings are consistent with a major
psychological model of political attitudes holding that right-oriented individuals need higher
cognitive closure: they are less tolerant of uncertainty and of ambiguity than left-oriented
individuals; they are more cognitively rigid (Jost, Glaser, Kruglanski, & Sulloway, 2003).

If the cognitive-rigidity view is true, psychological mechanisms linked to ambiguity
resolution should be related to political attitude. While cognitive rigidity is generally understood
as a high-level construct (e.g., rigid categorisation or judgments; Jost et al., 2003), it can
potentially have correlates in low-level psychological processes. Specifically, cognitive rigidity
might affect mechanisms involved in the resolution of perceptual ambiguity such as perceptual
bias. When scrutinizing ambiguous hierarchical displays (e.g., alignment of trees) that can be
perceived either in terms of their local elements (e.g., several trees) or in terms of their global
structure (e.g., a forest), perception tends to be consistently biased towards one interpretation
over the other (Navon, 1977; Davidoff, Fonteneau, & Fagot, 2008). Extending the cognitive-
rigidity hypothesis (Jost et al., 2003), we might anticipate that perception could be more
strongly biased in right-oriented individuals, because they would show a greater propensity to
disambiguate equivocal visual information always in the same way. While studies have
documented links between political attitudes and cognitive function such as inhibition, no study
has yet examined possible correlates in terms of lower-level perceptual processes. Here we test
the extent to which left and right-oriented individuals see the world differently.

If right-oriented Westerners indeed show stronger perceptual bias, in principle this
could mean either a stronger local bias (i.e., the trees are prioritised most of the time) or a
stronger global bias (i.e., the forest is prioritised most of the time). However, given that in
western culture most individuals naturally show a global bias (local bias is rare; e.g., in Caparos
et al., 2012, only 13% of the Western participants showed a preference for local figures), a
parsimonious prediction is that right-oriented Westerners should show a stronger global bias.
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This idea is supported by findings showing that right-oriented individuals favour conformity
more strongly than left-oriented individuals (e.g., Duriez, Luyten, Snauwaert, & Hutsebaut,
2002; Jost et al., 2003). They are thus more likely to support status-quo and to rely on societal
defaults, here in terms of global interpretations of perceptually ambiguous information.

We measured the relationship between perceptual bias and political attitude in two
experiments. Perceptual bias was indexed using two tasks based on Navon’s hierarchical figures
(i.e., global shapes made of local elements; Navon, 1977; Fig 1a) and one on the Ebbinghaus
illusion (De Fockert, Davidoff, Fagot, Parron, & Goldstein, 2007; Fig 1c). In the ‘Search Navon’
task, participants had to discriminate a target represented either at the local or at the global
level of the display (Derryberry & Reed, 1998; Fig 1a). In the ‘Similarity-matching Navon’ task,
participants made subjective preference choices about which of two comparison figures most
resembled a target figure (Davidoff et al., 2008; Fig 1b). Finally, in the Ebbinghaus illusion,
participants compared the size of two target circles surrounded by irrelevant inducers which
affected their perceived size (De Fockert et al., 2007; Fig 1c). Political attitude was measured
using the combination of three scales: an auto-evaluation scale (Jost et al., 2003), a political
guestionnaire developed by Cald (2011), and a questionnaire concerning a major political
debate of direct relevance to participants in this study (i.e., a debate over university fees that
took place in Québec in 2012).

In Experiment 2, we investigated the mediating role of cognitive rigidity in the
relationship between political attitude and perceptual bias. Political studies have
operationalised cognitive rigidity notably in terms of intolerance of ambiguity, intolerance of
uncertainty and need for closure (Jost et al., 2003; Jost & Amodio, 2012). We assessed these
dimensions using adaptations of the ambiguity-intolerance questionnaire (Budner, 1962),
uncertainty-intolerance questionnaire (Freeston, Rhéaume, Letarte, Dugas, & Ladouceur, 1994)
and Rigidity Breskin Test (Breskin, 1968) which assesses one’s need for perceptual closure.

If right-oriented individuals indeed show a stronger global bias than left-oriented
individuals, they should be less able to ignore irrelevant (distracting) contextual information in
the Ebbinghaus illusion and they should be more consistently biased into interpreting
ambiguous Navon figures in terms of their global shape. We expect that cognitive rigidity should
play an important role in explaining these effects.

2. Experiment 1
2.1. Method

2.1.1. Participants

Sixty-five French-speaking participants (29 females, mean age 23 years, SD = 4.5, age
range 19-47 years), recruited from the Université du Québec a Trois-Rivieres, in the province of
Québec, Canada, participated in the study. The first author has previously used a similarity-
matching Navon task to test individual differences in perceptual bias (Caparos et al., 2012, and
other data in preparation for publication) and has found effects of medium size. With
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correlational designs, 65 participants are necessary to detect medium-sized effects (r values
between .25 and .30; Draper & Smith, 1998). On this basis, the number of participants was pre-
determined and testing stopped when the sample was complete. One participant did not
complete all the tasks and was thus excluded from the analyses. Participants were compensated
10 Canadian dollars for participating.

2.1.2. Stimuli and procedure

Participants performed three computer-based perceptual tasks (in a counterbalanced
order), after which they answered a paper-based questionnaire measuring their political
opinions. The experimental tasks were presented using E-Prime 2.10 (Schneider, Eschman, &
Zuccolotto, 2002) on a 22-in LCD screen at a viewing distance of 60 cm.

2.1.2.1. Search Navon task

A hierarchical Navon-like figure (Navon, 1977; Fig 1a) was presented on each trial,
appearing equally often at the centre of the screen, 1.8° of visual angle above the centre of the
screen, or 1.8° of visual angle below the centre of the screen. In each Navon figure, local
elements (squares, crosses, triangles or circles; subtending 0.8°) were spaced equally apart from
each other and were arranged to create a larger shape — the global shape (square, cross, triangle
or circle; subtending 6.0°; Fig 1a). The different Navon figures occurred equally often across 96
trials presented in an intermixed and random order.

At the beginning of each trial, a fixation circle (subtending 0.5°) appeared at the centre
of the screen for 1000ms, followed by a blank screen for 500ms. One of the Navon figures was
then presented for 250ms, after which it was replaced by a blank screen until a response was
recorded. Participants were instructed to find which of two targets, a cross or a square, was
represented in the Navon figure. They pressed the ‘x’ key (on the computer keyboard) to
respond ‘cross’ and the ‘m’ key to respond ‘square’. The target was represented either at the
global level, in the global-target condition, or at the local level, in the local-target condition.
Participants were instructed to respond as quickly and accurately as possible.

2.1.2.2. Similarity-matching Navon task

Each display consisted of one target figure, presented at the top of the display, and two
comparison figures, presented at the bottom of the display (Fig 1b). The three figures were at
equal distance from each other (4.2° away from the centre of the display). Each figure was a
hierarchical Navon-like figure (Navon, 1977), in which local circles, squares or crosses
(subtending 0.5°) — the local elements — were spaced equally apart from each other and were
arranged to create a larger circle, square or cross (subtending 3.0°) — the global shape.

The task consisted in indicating which of the two comparison figures “looks most like”
the target figure by pressing the left key (‘x’) or right key (‘m’) on the computer keyboard,
respectively for the left or right comparison figure. On three control displays, there was a
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correct response: one comparison figure shared both (global and local) levels of similarity with
the target (i.e., it was identical to the target) while the other figure shared no level of similarity
with the target. All participants were 100% accurate on those displays. On nine test displays,
there was no objectively correct response: each comparison figure shared either global or local
similarity with the target (randomly presented to the left or right). When participants chose the
comparison figure sharing global similarity, they were said to have made a ‘global match’. Each
display was presented until a response was given. Control and test displays were presented in
an intermixed and random order.

1a. Search Navon task 1b. Similarity-matching Navon task
‘ . ooo
FoR KR O O
A x5 % oono
3 00 L
§ B4 o0 W
3] ToooP? oo ot o [E X
Global targets Local targets DD o XX X
1c. Ebbinghaus illusion task 1d. Breskin Rigidity Task

"C‘Q 3
... . .\\>

Figure 1. The figure represents (1a) the four global targets and the four local targets used in the
search Navon task; (1b) one of the test displays used in the similarity-matching Navon task,
containing one target figure (top figure) and two comparison figures (bottom figures) ; (1c) one
of the test displays used in the Ebbinghaus illusion, containing two target circles surrounded,

respectively, by small and large inducers (in this example, while the small-inducer target appears
to be the biggest, in reality the large-inducer target is the biggest); and(1d) one of the 13 items
used in the Breskin Rigidity Test, with one ‘good Gestalt’ shape (left) and one ‘broken Gestalt’
shape (right).

Because the strength of local vs. global percept can vary according to characteristics of
the stimuli (e.g., denser Navon figures can increase global bias; Caparos, Linnell, Bremner, De
Fockert, & Davidoff, 2013), the amount of global matches varies from one display to another.
The task was constructed by choosing three ‘strongly-global’ displays (yielding more than 85%
global matches in the British-participant data of Caparos et al., 2012), three ‘moderately global’
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displays (yielding between 80 and 85% global matches), and three ‘weakly global’ displays
(yielding less than 80% global matches). According to the ambiguity-tolerance hypothesis,
individual differences should be strongest with the most ambiguous ‘weakly-global’ displays.

2.1.2.3. Ebbinghaus illusion task

On each trial, two target circles were presented along the horizontal midline of the
display, at equal distance (4.2° of visual angle) from its centre (Fig 1c). One target, always
measuring 2.0° in diameter, was surrounded by small inducers (each measuring 0.5°). The other
target, measuring from 1.86° to 2.35° (in 0.07° steps), was surrounded by large inducers (each
measuring 3.35°). The two targets occurred equally often on each side of the display. There
were two conditions where the large-inducer target was smaller than the small-inducer target,
one condition where both targets had the same size, and five conditions where the large-
inducer target was larger than the small-inducer target. This asymmetry of target differences in
the stimulus set was implemented to avoid a large number of redundant conditions (large
inducers never produce the illusion of a larger target), and also meant that the median condition
in the range did not present veridically equal targets.

Blocks of eight practice trials were first administered where the two targets were not
surrounded by inducers. Participants decided which target was the largest by pressing the left
(‘x’) or right (‘m’) key on the computer keyboard. The display remained until a response was
given. After training, participants were presented with a block of 48 test trials (six trials for each
target-size configuration).

2.1.2.4. Political questionnaire

In order to measure participants’ political attitude, three scales were combined (e.g.,
Dodd et al., 2012). The first scale was a self-evaluation measure on which participants reported
their ideological position, from 1 (politically to the left) to 5 (politically to the right).

The second scale evaluated participants’ opinion a political debate over increasing
university fees (the 2012 ‘maple spring’). Two questions were used (each with five response
choices, from left-oriented to right-oriented): one regarding participants’ opinion on the issue
(in favour of: total gratuity/frozen fees/no opinion/fees indexed to prices/increase in fees), and
the other regarding participants’ involvement in demonstrations, where a red square was worn
by opponents to the fee increase and a green square by those in favour (wore red
square/sympathetic with red square/indifferent /sympathetic with green square/ wore green
square).

Third, a twelve-item French-language scale developed by Cald (2011) assessed
participants’ opinions related to three major political axes, namely, (i) a socio-economic axis, (ii)
an identity and responsibility axis, and (iii) a moral values axis. For each item of the scale,
different policies were proposed and participants chose the policy they most agreed with. Each
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policy was associated with a mark from 1 (left) to 5 (right). The overall score for the third scale
was obtained by averaging the mean scores of the three axes.

The scores to the three scales were weighted equally and averaged to create a broad
measure of left-right political attitude, ranging from 1 (politically to the left) to 5 (politically to
the right).

2.2. Results

2.2.1. Political attitude

First, a reliability analysis (in which we entered the scores for the first two scales and the
scores for the three axes of the third scale) produced a Cronbach’s alpha of .75, confirming that
the scale was reliable. The group mean political scores was 2.21 (range=1.06-3.85; median=2.11;
SD=0.60), which fell to the left of the political centre (3.0), t(63) =9.86, p < .001, d = 1.77. Such
finding was expected, both because participants were university students (a left-oriented
population; American Freshman: National Norms Fall 2012, http://www.heri.ucla.edu) and were

from Québec (where left-oriented ideology dominates; Ornstein, Stevenson, & Stevenson,
2003). While not ideal, left biases in samples of political studies are common (Amodio et al.,
2007; Kanai et al., 2011) and should not diminish the generalizability of the findings.

2.2.2. Search Navon task

For each participant, we calculated mean RT (for accurate responses) for local- and
global-target conditions. Participants were faster in the global-target condition (M=328.8 ms,
SD=97.5) than in the local-target condition (M=353.6 ms, SD=97.5), t(65) = 3.6, p < .001, d=0.27,
Cl 95% [11.0, 38.7], replicating previous findings of a global bias in Western participants (e.g.,
Caparos et al., 2012). The difference between local- and global-target RTs was computed for
each participant and was used as an index of global bias (where higher values indicate more
pronounced global bias). There was a positive relationship, of medium size, between political
attitude and global bias, r(64) = .25, p = .047, Cl 95% [.01, .47]: right-oriented participants
showed stronger global bias (Fig 2a).

2.2.3. Similarity-matching Navon task

Percentages of global and local matches were first computed; across all display types,
participants mostly made global matches (M=79%, SD=24), similarly to what is typically
observed in western samples (Caparos et al., 2012; Davidoff et al., 2008). The relationship
between political score and global matches was reliable for weakly-global displays, r(64) = .28, p
=.025, CI 95% [.04, .49] but not for strongly- or moderately-global displays, respectively, r(64) =
-.02, p =.896, Cl 95% [-.26, .23], and r(64) = .02, p = .905, Cl 95% [-.23, .26]. This finding
indicated a stronger global bias in right-oriented participants (Fig 2b) for displays that were most
ambiguous (i.e., less likely to be processed globally).
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2a, Search Navon task 2b. Similarity-matching
Navon task
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Figure 2. Experiment 1. Relationship between political attitude and (2a) local- minus global-
target RTs (ms) in the search Navon task, (2b) global matches with weakly global displays in the
similarity-matching Navon task, and (2c) point of subjective equality in the Ebbinghaus illusion.

2.2.4. Ebbinghaus illusion task

Three participants who had chosen the small-inducer target 100% of the time were
excluded from the analysis. For each remaining participant we computed the point of subjective
equality (PSE), that is, the threshold (in terms of size difference between large- and small-
inducer targets) where the two targets appeared to have the same size. Larger PSEs indicate a
more pronounced effect of contextual information, a stronger illusion. We fitted the data with
the model: p=¢([k — d]/o, where p is the probability of choosing the target with large inducers,
®(z) is the inverse cumulative distribution function for a standard normal distribution, k is the
required threshold for deciding that the target with large inducers is the larger one, d is the
difference between the radius of the two circles (in degrees of visual angle), and o is the
standard deviation of the normally distributed noise from all sources.

Participants’ mean PSE (M=0.24°, SD=.09) was similar to that observed previously in a
western population (Caparos et al., 2012). There was a positive relationship, of medium size,
between political attitude and PSE, r(61) = .28, p = .032, Cl 95% [.03, .50]: the strength of the
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visual illusion was stronger in right-oriented participants, suggesting a greater sensitivity to
contextual information (Fig 2c).

2.2.5 Discussion of results

Consistent with the cognitive-rigidity hypothesis, results of Experiment 1 showed that
right-oriented participants had a stronger perceptual bias. This was observed across three
different measures. Though consistent with our prediction that was derived from the premise of
differences in cognitive rigidity, evidence of the implication of this construct remains indirect as
it was not measured in Experiment 1.

In Experiment 2, the mediating role of cognitive rigidity was tested directly. In addition,
we investigated the role of a number of other factors which could be related to political attitude
and could account for the relationship between political attitude and perception. Specifically,
we investigated the role of rurality (Kerr, 1952), religiosity (Duriez et al., 2002), paranormal
belief (which strongly correlates with religiosity; Orenstein, 2002), availability of financial
resources (Cohen, Vigoda, & Samorly, 2001), media exposure (McLeod & McDonald, 1985),
multilingualism and diversity of cultural heritage (Xu, Mar, & Peterson, 2013). Rurality has been
shown to affect perceptual bias (Caparos et al., 2012). All of the other factors listed might affect
holistic thinking, and thus global perception (Nisbett, Peng, Choi, & Norenzayan, 2001). Because
all these factors are linked to political attitude, they could indirectly explain the relationship
between political attitude and perceptual bias.

3. Experiment 2
3.1. Method

3.1.1. Participants

Eighty-seven French-speaking participants completed an online questionnaire. The data
of three participants were excluded from the analyses as they did not show 100% accuracy at
the catch trials (see stimuli and procedure). The remaining 84 participants consisted of 52
females and 32 males, mean age 31.3 years (SD = 10.5, range 19-71 years).

3.1.2. Stimuli and procedure (online questionnaire)

The different questions of the online questionnaire were always presented in the same
order. In a first section, participants entered demographic information (gender, age, country of
birth, country of residence) and then answered a number of multiple-choice questions about
their personal situation, namely, their immigration status (“citizen”, “permanent resident”, or
“temporary resident”), the number of grand-parents born in a country other than their own
(“07, “1”,“2”, “3”, or “4”), their first language (“French”, “ English”, “Spanish”, or “Other”), the
number of languages they speak fluently (“1”, “2”, “3”, or “more than 3”), the average
population of their city of residence during the past 5 years (“less than 1 thousand”, “between 1

and 10 thousand”, “between 10 and 100 thousand”, “between 100 thousand and 1 million”, or
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“more than 1 million”), the average population of their city of residence during their first 15
years of life (same choices as preceding), and their financial resources (“month ends are
difficult”, “month ends are sometimes difficult”, “I have what | need but am nevertheless
careful”, “l am at ease financially”, or “I am very much at ease financially”).

In the second section of the online questionnaire, participants performed the 13-item
adaptation of the Breskin Rigidity Test described by Maltby and Lewis (1996). Each item
consisted of two geometrical shapes. Participants indicated which of two shapes was more
aesthetically pleasing. One of the two shapes (the ‘good Gestalt’ shape) was a better Gestalt
than the other shape (the ‘broken Gestalt’ shape). For instance, in the fifth item, one shape was
a full circle (good Gestalt) and the other one was an incomplete circle (broken Gestalt; see
Figure 1d). Each ‘good Gestalt’ choice was scored one. For each participant, the scores for each
guestion were added, yielding an overall score that ranged from 0 to 13. High overall scores
indicated high cognitive rigidity (Breskin, 1968).

In the third section of the questionnaire, participants performed a 10-trial adaptation of
the Ebbinghaus task used in Experiment 1 (see Method section of Experiment 1). Each trial
consisted of two target circles, one of which was surrounded by small inducers, the other one by
large inducers. Participants chose which target was larger by ticking one of two choices, namely,
‘left central circle is larger’ or ‘right central circle is larger’. Because it is impossible to control for
screen dimensions and distance of presentation with the mode of testing used in Experiment 2,
we express stimulus sizes in percentage of the size of the small-inducer target (i.e., the
reference target, which had a constant size across trials). The large-inducer target measured,
from trial 1 to 10 respectively, 126, 91, 106, 126, 106, 112, 91, 112, 118, and 118% of the size of
the small-inducer target. The large-inducer target occurred as often to the left as to the right of
the small-inducer target, in a pseudo-random order. Inducers measured, respectively, 26%
(small inducers) and 149% (large inducers) of the size of the small-inducer target. On trials 2 and
7, the small-inducer target was the largest, thus in those trials the correct response was
reinforced by the illusion and participants were expected to give an accurate response. These
two trials were used as catch trials (i.e., to ensure that participants were on task). On trials 1 and
4, the large-inducer target was markedly larger than the small-inducer target, thus in those trials
participants were expected to give an accurate response despite the effect of the illusion. These
two trials were used as control trials (see Results section below). For each participant, the
strength of the illusion was obtained by averaging the accuracy for the remaining 6 test trials
(because few trials were used in Experiment 2, it was not possible to extract the point of
subjective equality as in Experiment 1).

In the fourth section of the questionnaire, participants performed a 4-trial adaptation of
the similarity-matching Navon task used in Experiment 1 (see Method section of Experiment 1).
The task consisted in indicating which of two comparison figures “looks most like” the target
figure by ticking one of two choices, namely, “the left figure looks most like the top figure” or
“the right figure looks most like the top figure”. The first trial used one control display (see
Experiment 1), where one of the comparison figures matched the target figure both at the local
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and at the global level. This trial was used as a catch trial (i.e., to ensure that participants were
on task). Trials 2 to 4 used the three ‘weakly-global’ test displays from Experiment 1. Mean
percentage of global matches across those three test trials was used as an estimate of
perceptual bias.

In the fifth section of the questionnaire, participants filled the three scales used in
Experiment 1 to measure political attitude (see Method section of Experiment 1). The moral-
value axis was removed from the third scale (i.e., from the Cald questionnaire) given that, in
Experiment 1, this scale correlated weakly with the other scales. Participants also filled an 8-
item French adaptation of Budner’s (1962) ‘intolerance of ambiguity’ scale (e.g., “People who
want clear ‘yes-no’ answers do not imagine the complexity of things; | agree; | somewhat agree;
| neither agree nor disagree; | somewhat disagree; | disagree”), and a 5-item adaptation of
Freeston et al.’s (1994) ‘intolerance of uncertainty’ scale (e.g., “Uncertainty makes me uneasy,
anxious or stressed; | agree; | somewhat agree; | neither agree nor disagree; | somewhat
disagree; | disagree”). In both scales, each question was scored from 1 (low ambiguity/
uncertainty intolerance) to 5 (high ambiguity/uncertainty intolerance). A mean score (ranging
from 1 to 5) was obtained for each scale by averaging the scores to each question.

MI

Finally, participants answered multiple-choice questions, about (1) paranormal belief (
do not believe at all in paranormal activity”, “I believe that it is unlikely that paranormal activity
exists”, “I believe it is possible that paranormal activity exists”, or “l am convinced in the
existence of paranormal activity”), (2) source of media exposure (“I don’t consult the news”, “I
consult the news mainly via my e-mail provider, e.g., yahoo news”, “I consult the news on radio
or television”, or “I visit dedicated news websites, e.g., LaPresse.ca, LeMonde.fr”), (3) frequency
of media exposure (“I almost never consult the news”, “l consult the news less than once a
week”, “l consult the news several times a week”, “I consult the news every day”, or “l consult
the news several times a day”), and (4) religious practice (“l am an atheist”, “l am not sure about
the existence of god”, “I believe in god but | am not a follower; | do not visit places of worship”,
“I believe in god and | am a follower; | sometimes visit places of worship”, or “I believe in god

and | am a strong follower; | often visit places of worship”).
3.2 Results

3.2.1. Cognitive rigidity

The group mean ambiguity-intolerance score was 2.59 (range=1.60-4.30; median=2.56;
SD=0.48); the group mean uncertainty-intolerance score was 2.43 (range=1.00-4.40;
median=2.40; SD=0.69); and the group mean Breskin-rigidity score was 6.33 (range=1.00-12.00;
median=6.00; SD=3.08).

There was a positive relationship between ambiguity-intolerance score and uncertainty-
intolerance score, r(84) = .34, p =.001, Cl 95% [-.06, .36], and a non-significant trend for a
positive relationship between ambiguity-intolerance score and Breskin-rigidity score, r(84) = .18,
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p =.098, Cl 95% [-.06, .36]. There was no relationship between uncertainty-intolerance and the
Breskin-rigidity scores, r(84) = .05, p = .669, Cl 95% [-.06, .36].

3.2.2. Political attitude

A reliability analysis (in which we entered the scores for the first two political scales and
the scores for the two axes of the third political scale) produced a Cronbach’s alpha of .82,
confirming that the political questionnaire was reliable. The group mean political score was 2.39
(range=1.00-4.52; median=2.19; SD=0.93), which fell to the left of the political centre (3.0), t(83)
=5.98, p<.001, d = 0.968, like in Experiment 1.1

Political score was positively related (1) to ambiguity-intolerance score, r(84) = .45, p <
.001, C195% [.26, .60] (Fig 3c) and (2) to uncertainty-intolerance score, r(84) = .28, p =.010, Cl
95% [.07, .47]. There was also a non-significant trend for a positive relationship between
political score and Breskin Rigidity score, r(84) = .16, p = .134, Cl 95% [-.06, .36].

Political score was related to a number of the control variables we measured. It was
positively related to religiosity score (see Table 1) and negatively related (1) to population of
childhood city of residence, (2) to population of current city of residence, and (3) to number of
languages spoken fluently. There was also a non-significant trend for a negative relationship
between political score and number of grandparents born abroad. There was no other
relationship between political score and the control variables (see Table 1). In addition, political
score was similar across males and females, t(82) = 0.23, p = .817.

In sum, compared to left-oriented participants, right-oriented participants were more
intolerant of ambiguity and uncertainty, more religious, they spoke fewer languages, and they
grew up and currently lived in smaller cities. They might also have been more rigid at the Breskin
Rigidity Test.

3.2.3. Similarity-matching Navon task

In the similarity-matching Navon task, like in Experiment 1, there was a medium-size
positive relationship between political score and global matches, r(84) = .27, p = .012, CI 95%
[.06, .46] (Fig 3a). This finding confirmed the presence of a stronger global bias in right-oriented
participants.

There were also positive relationships (1) between ambiguity-intolerance score and
global matches, r(84) = .23, p =.038, Cl 95% [.02, .42] (Fig 3d), and (2) between Breskin Rigidity
score and global matches, r(84) = .23, p =.034, Cl 95% [.02, .42]. However, the relationship

! Fifteen non-Quebecer participants did not have an opinion about the University Fee debate (i.e., they
had a missing value for the second political scale; see Method section of Experiment 1). For these
participants, political score was calculated by averaging first- and third-scale scores. The analyses
described in the Results section were also performed by excluding those 15 participants and the
outcomes were similar.
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between uncertainty-intolerance score and global matches was not significant, r(84) = .04, p =
.743, C1 95% [-.18, .25]. In addition, none of the control variables tested in Experiment 2 was
related to percentage of global matches (see Table 1).

3a. Similarity-matching 3b. Ebbinghaus 3c. Ambiguity intolerance
Navon task illusion task questionnaire
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Figure 3. Experiment 2. Relationship between political attitude and (3a) global matches in the
similarity-matching Navon task, (3b) error percentages in the Ebbinghaus illusion and (3c)
ambiguity-intolerance score. Relationship between ambiguity-intolerance score and (3d) global
matches in the similarity-matching Navon task and (3e) error percentages in the Ebbinghaus
illusion.

When ambiguity-intolerance score and Breskin Rigidity score were entered as control
variables in a partial correlation, the relationship between political score and global matches
became non-significant, r(80) = .18, p =.099, Cl 95% [-.04, .38]. When we controlled for the
other variables shown to be related to political attitude (religiosity, multilingualism, childhood-
city population and current-city population), the relationship between political score and global
matches remained significant, r(78) = .23, p =.042, Cl 95% [.02, .45].

In sum, intolerance of ambiguity and rigidity at the Breskin Test played a mediating role
in the relationship between political attitude and global matches. In contrast, the control
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variables tested in Experiment 2 did not explain the relationship between political attitude and
global matches.

3.2.4. Ebbinghaus illusion

When we analysed the data of all 84 participants, we did not find a significant
relationship between political score and Ebbinghaus illusion size, r(84) = .15, p = .179, Cl 95% [-
.07, .35]. This might have been because half of the participants had consistently chosen the
small-inducer target, even in the two control trials (where the large-inducer target was markedly
larger than the small-inducer target).

In a second analysis, we selected only the 41 participants who had given a correct
response to both control trials. In this subset of participants, like in Experiment 1, there was a
medium-size positive relationship between political score and illusion size, r(41) = .31, p = .053,
Cl 95% [.00, .56] (Fig 3b). This finding confirmed a stronger global bias in right-oriented
participants.

There was also a positive relationship between uncertainty-intolerance score and
illusion size, r(41) = .33, p =.038, CI 95% [.02, .58], and a non-significant trend for a positive
relationship between ambiguity-intolerance score and illusion size, r(41) = .25, p =.123, Cl 95%
[-.07, .51] (Fig 3e). On the other hand, there was no relationship between Breskin Rigidity score
and illusion size, r(41) = .08, p = .645, Cl 95% [-.24, .37]. There was no significant relationship

between the control variables and illusion size (but there were some non-significant trends; see
Table 1)

Table 1. Pearson’s correlation coefficients for control variables (religiosity, current-city
population size, childhood-city population size, multilingualism, diversity of cultural heritage,
availability of financial resources, media exposure, and paranormal belief) with political attitude,
global matches at the similarity-matching Navon task, and Ebbinghaus illusion size.

Political attitude Global matches Illusion size

(N=84) (N=84) (N=41)
Religiosity 354 118 102

Current-city pop. -413 7 -.148 2977
Childhood-city pop. -291°7 -.052 .254
Multilingualism -232°7 -.046 -.218

Cultural diversity -1827 -.128 -2977

Financial resources .016 -.018 2677
Media exposure .086 .040 .216
Paranormal belief 129 111 -.150
Age -.160 .018 -.027

Note: Tp <.100, " p < .050, *“p < .010
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When ambiguity-intolerance score and uncertainty-intolerance score were entered as
control variables in a partial correlation, the relationship between political score and illusion size
became non-significant, r(37) =.170, p = .300, Cl 95% [-.16, .47]. When we controlled for the
other variables shown to be related to political attitude or to illusion size (religiosity,
multilingualism, childhood-city population, current-city population, and financial resources), the
strength of the relationship between political score and illusion size did not decrease, r(33) =
.381, p =.024, ClI 95% [.04, .64] (if anything, it increased).

In sum, intolerance of ambiguity and intolerance of uncertainty played a mediating role
in the relationship between political attitude and the size of the Ebbinghaus illusion. In contrast,
the control variables tested in Experiment 2 did not explain the relationship between political
attitude and illusion size.

3.2.5. Discussion of results

Experiment 2 replicated the positive relationship between political attitude and
perceptual bias. It also showed evidence that this relationship is mediated by cognitive rigidity.
Specifically, (1) the relationship between political attitude and global matches in the similarity-
matching Navon task was mediated by intolerance of ambiguity and rigidity at the Breskin Test,
and (2) the relationship between political attitude and Ebbinghaus illusion size was mediated by
intolerance of ambiguity and intolerance of uncertainty. The other control variables measured in
Experiment 2 (rurality, religiosity, paranormal belief, multilingualism, diversity of cultural
heritage, availability of financial resources, or media exposure) did not account for the
relationship between political attitude and perceptual bias.

4. General Discussion

The present study provides evidence for a link between political attitude, a high-level
construct, and low-level perceptual processes. Compared to left-oriented individuals, right-
oriented individuals are more influenced by contextual information, in the Ebbinghaus illusion,
and they more readily perceive geometrical figures in terms of their global shape, even when
these figures do not strongly encourage a global interpretation. Effects were of medium size and
consistent across tasks and experiments (Fig 4). The relationship between political attitude and
perceptual bias was mediated by cognitive rigidity.
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Effect sizes (correlations between
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Figure 4. Pearson r values across perceptual tasks (search Navon, similarity-matching Navon, or
Ebbinghaus illusion), in Experiments 1 and 2 (error bars represent 95% confidence interval).

The directionality of the link between political attitude and perception may be
conceived as top-down, where the thinking style of right-oriented individuals — characterised by
higher rigidity (Jost et al., 2003) — increases the tendency to always resolve perceptual ambiguity
in the same way. According to this view, while right-oriented ideology should be associated with
stronger perceptual bias in all cultures, the direction of this increase in bias might vary across
cultures. While right-oriented ideology would promote strong global perception in western
cultures where global perception is prominent, it might promote stronger local perception in
cultures where local perception is prominent (e.g., remote traditional cultures; Davidoff et al.,
2008; Hypothesis A). This view is consistent with a finding showing that remote people (the
Himba, in Northern Namibia) who visited a local town less often, and may therefore be less
open to novelty and more conservative, presented a stronger local bias than their peers who
visited the local town more often (Caparos et al., 2012). Irrespective of culture, left-oriented
ideology would be associated with less biased perception (i.e., where local and global
interpretations are equally prominent; Hypothesis A).

An alternative bottom-up account of the findings might hold that perception guides our
conceptualisation of the world (Barsalou, 1999; Forster, 2009) and, as a result, influences our
cognitive rigidity and shapes our belief system and political attitudes. More local perception
might emphasize the salience of odd patterns and rare cases, which would increase their
cognitive importance. This might promote a more flexible, diversity-oriented ideology, which
would be generally more compatible with left-oriented political values. According to this
account, while strongly global perception would favour right-oriented ideology, strongly local
perception would favour left-oriented ideology. One would thus predict that, even in remote
cultures, strongly local perception should be associated with more left-oriented (liberal) views
(Hypothesis B).
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The present study does not allow causal conclusions on this specific issue. Future work
might investigate causal effects more directly using experimental manipulations to determine
whether (1) the priming of local or global perception (e.g., Férster, 2009; Gao, Flevaris,
Robertson, & Bentin, 2011) influences participants’ political views or (2) whether the priming of
liberal or conservative views (e.g., Nail, McGregor, Drinkwater, Steele, & Thompson; 2009)
affects perceptual bias.

Perceptual bias, once believed to be generally fixed and shared across humankind
(Navon, 1977), has been shown to be plastic and sensitive to a number of factors, including
culture (Doherty, Tsuji, & Phillips, 2008) and urbanisation (Caparos et al., 2012). For the first
time, this study offers evidence of a link between political attitudes, cognitive rigidity and
perceptual bias. Our work adds to recent findings showing that political attitudes are traceable
to early and basic cognitive mechanisms. It shows that right- and left-oriented individuals
actually see the world differently.
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