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Abstract. This study tested two hypotheses related to the relationship of paranormal beliefs
with the analytic cognitive thinking style of Russian citizens: 1) whether the relationship
between these variables is negative; 2) whether the relationship between the variables
will be significantly stronger for the middle age group rather than for the young or senior
groups. In order to test our hypotheses, a quota sample of Russian participants (n = 1498,

M., =41.65,8D  =12.72) completed an online survey that included selected subscales
from the Manchester Metropolitan University New (MMU-N) Paranormal Scale and
the three-item Cognitive Reflection Test. As a result, based on multiple hierarchic linear
regression modeling, the study confirmed only the first hypothesis: controlling for the socio-
demographic variables, those with higher levels of paranormal beliefs demonstrated lower
analytic cognitive thinking style propensities. As for the second hypothesis, the study did
not confirm it. Contrary to our hypothesis, compared to middle-aged participants, young
participants showed the strongest negative relationship between paranormal beliefs and
analytic cognitive thinking style propensity. Although we discuss in this paper certain
study limitations that need to be further addressed, current results already extend our
understanding of the relationship between paranormal beliefs and neurocognitive indicators,
such as analytic cognitive thinking style propensity, among Russian citizens. Furthermore,
educational institutions can also consider them while creating school/university curriculums
aimed at enhancing a scientific worldview among younger generations.
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«Bvicuias wkona sKOHOMUKUY

Poccuiickaa @edepayus, Canxm-Ilemepoype
*Poccutickutl 20¢y0apCcmeeHHblll

nedazoeuueckuil yHusepcumem umenu I epyena
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AHHoTanus. B uccienoBaHny MpoBepsUIUCh ABE THIIOTE3BI O B3aUMOCBSI3H MAPAHOPMAIBHBIX
yOeXKICHUH ¢ aHATUTUYCCKUM KOTHUTHUBHBIM CTHJIEM MBINUICHHUS IpaxkaaH Poccun:
1) sBJISIETCS U CBSI3b MEKIY STUMHU IIEPEMEHHBIMHU OTPUIATENbHOM; 2) OyAeT 11 CBSA3b
MEX/y NEPEMEHHBIMU 3HAUUTEIBHO CUIIbHEE ISl TPYIIIBI CPEIHETO BO3PACTa, YeM IS
MOJIOZIBIX MJTH TIOKMJIBIX TPYyIHIL. J[JIsl MPOBEPKH IHIIOTE3 KBOTHASI BEIOOPKA POCCUHCKUX
yuacTHHKOB (n = 1498, Mage = 41.65, SDage = 12.72) 3anonHusIa OHIAHH-0IPOC, KOTOPBINA
BKJII0YaJI BRIOPAHHBIC MOAIIKABI U3 IKAJIbI ApaHOPMANBHBIX SIBICHUH MaHueCTepCKOro
ctonuuHoro yHusepcurera (MMU-N) 1 TpeXImyHKTOBBII TECT KOTHUTUBHOHN pe(ICKCHH.
B pesynbpraTe Ha 0CHOBE MOJEIMPOBAHUS MHOKECTBEHHON HEpapXUyeCcKor JTUHEHHON
perpeccuu UcclleJOBaHUE MOATBEPIIIIO TOJIBKO NIEPBYIO TMIIOTE3Y: IPH KOHTPOJIE COLUAIBHO-
JneMorpapu4IecKuX IMePEeMEHHBIX JIMIA ¢ 0oJiee BBICOKMM YPOBHEM MapaHOPMAaJIbHBIX
yOSKICHHI IEMOHCTPUPOBAJIN OoJiee HU3KNE CKIOHHOCTH K aHATMTHYECKOMY KOTHUTUBHOMY
CTUJIIO MblIIIeHUs. YTo KacaeTcst BTOPO TMIIOTE3bl, TO UCCIIEA0BAHUE €€ HE TIOATBEPIUIO.
Bonpeku Hameil runorese, 10 CpPaBHEHUIO ¢ Y4aCTHUKAMU CPEIHEr0 BO3pacTa, MOJIObIE
YUYaCTHHUKH NTOKA3aI1 CaMyl0 CHIIBHYIO OTPUIATEIIbHYIO CBSI3b MEX/Ty ITapaHOPMaTIbHBIMU
yOeXKIEHUAMH U CKJIOHHOCTBIO K QHATUTHYECKOMY CTHITFO KOTHUTHBHOTO MBIIIIEHHS. XOTs
B JJaHHOH CTaThe 00CYXJIAINCh ONPEACICHHBIC OIPAHUYEHUS UCCIIEIOBaHMS, KOTOPHIE
HE00XOIMMO PacCMOTPETh JOMOIHUTEIBHO, TEKYIIHE PE3yIbTaThl PACIIUPSIOT Hallle
MMOHMMAaHHUE CBSI3M MEXAY NapaHOPMalbHBIMHU YOCKICHUSIMA U HEHPOKOTHUTHBHBIMU
MOKa3aTeIsIMU, TAKUMH KaK CKIIOHHOCTb K AaHAJIUTHYECKOMY CTHIII0 KOTHUTHBHOTO
MBIIIICHUS cpeau rpakaan Poccun. Kpome Toro, 00pa3zoBaTeibHbIC YIPEKACHUS TaKKe
MOTYT YUMUTBIBATh UX MIPU CO3AHUH IIKOJIBHBIX/YHUBEPCUTETCKUX YUEOHBIX IIPOrPaMM,
HaNpaBJICHHBIX HA MTOBBINICHUE HAYYHOTO MUPOBO33PEHUS CPEIU MOJIOAOTO TTOKOJICHHS.

KuroueBble c10Ba: napaHopMasbHble YOSXKIECHHS, aHATUTUYECKUHA KOTHUTHUBHBIN CTUIIb
MBILIUIEHHUS, BO3PACTHBIE Pa3IndMs, TECT KOTHUTUBHOM pednexcun, CRT.

Jlannoe wuccrnenoBanue Obuio NpoduHaHCHpPOBaHO PoccuiickuMm HayuyHBIM (DOHIOM
(PH®), mpoekt Ne 22-28-01792, https://rscf.ru/en/project/22—28-01792.
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Introduction

Different types of paranormal beliefs have
always been widespread among humanity. It
was estimated that around 90 % of the world’s
population believes in some form of divinity
(Zuckerman, 2006). In accordance with Rus-
sian Public Opinion Research Center (VCIOM)
statistics, 28 % of Russians believe in foretell-
ers, 25 % believe in witches, and 12 % — in
communication with dead people (VCIOM,
2022). For these reasons as well as many oth-
ers, researchers found it not only interesting
but also important to study this phenomenon to
understand why some people share such beliefs
and some do not.

The first definition of paranormal beliefs
that we can provide defines them as beliefs in
“physical, biological, or psychological phenom-
ena that feature core ontological (physical, bi-
ological, or psychological) properties of anoth-
er ontological category” (Lobato et al., 2014).
Therefore, in compliance with this definition,
physical and biological phenomena can pos-
sess psychological characteristics, for instance,
motives or wishes (Betsch et al., 2021). Sim-
ilarly, physical and psychological phenomena
can have core features of biological organisms,
such as healing or living. Finally, psycholog-
ical phenomena can possess core features of
physical phenomena, such as the autonomous
presence or the ability to touch objects (Betsch,
ABmann and Gl6ckner, 2020; Lindeman and
Aarnio 2007; Lindeman and Saher, 2007).

Another most commonly used definition in
the scientific field describes paranormal beliefs
as “beliefs, entities, practices, and processes that
contradict the basic limiting principles of sci-
ence” (FioRito, Abeyta and Routledge, 2021).
Hence, under such definitions can fall the fol-
lowing concepts: extrasensory perception, tele-
kinesis, ghosts, poltergeists, life after death, re-
incarnation, faith healing, human auras, etc.

Paranormal beliefs were found to be sig-
nificantly linked with a great number of cogni-
tive characteristics and phenomena. In accor-
dance with the latest systematic review done by
Dean et al. (2022), significant links were found
for paranormal beliefs and cognitive thinking
styles, confirmatory bias, conditional reason-
ing ability, perception of randomness, percep-
tual decision-making, jumping to conclusions
and repetition avoidance, the conjunction fal-
lacy, probabilistic reasoning, critical thinking
ability, intelligence, and memory. However, not
every topic showed consistency in the results
among its studies.

For instance, a considerable amount of re-
search focused its attention on the relationship
between paranormal beliefs and the critical
thinking abilities of a person, however, the re-
sults of these studies are rather controversial:
while some have managed to find a signifi-
cant negative relationship (Alcock and Otis,
1980; Smith, Foster and Stovin, 1998; Stuart-
Hamilton, Nayak and Priest, 2006), others did
not find any associations (Hergovich and Aren-
dasy, 2005; Roe, 1999; Royalty, 1995).

Greater consistency is shown for paranor-
mal beliefs with an increased confirmatory bias
(Blanco, Barberia and Matute, 2015; Drinkwa-
ter et al., 2019; Griffiths et al., 2019), decreased
conditional reasoning ability (Lawrence and
Peters, 2004; Pérez Navarro and Martinez
Guerra, 2020), decreased perception of ran-
domness (Dagnall et al., 2014; Dagnall, Park-
er and Munley, 2007), and, especially with an
increased intuitive thinking style (Brankovic,
2019; Lasikiewicz, 2016; Majima, 2015; Sved-
holm and Lindeman, 2013).

In general, cognitive thinking style can
be defined as the extent to which a person can
“critically evaluate initial misleading intuitions
and persist in analytic processing” (Penny-
cook et al, 2012). Cognitive styles are usually
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divided into two types: intuitive and analytic
(Alaybek et al., 2021; Stone, 2016). Such a di-
vision can be explained by the so-called Type
1 and Type 2 systems of the brain and their
connection with religious and supernatural
beliefs (Yilmaz, 2020). The Type 1 system is
associated with intuitive thinking and does not
require much effort for the conclusions to be
made by the person (this connection is often
called intuitive belief). The Type 2 system, on
the other hand, doubts the intuitive conclusions
and beliefs that a person can simultaneously
make, therefore this system is thought to be re-
sponsible for analytical thinking and requires
certain cognitive strain from a person (Evans
& Stanovich, 2013).

However, despite the common usage of
such a division of cognitive thinking styles
into intuitive and analytic ones, researchers
are united only in their ability to find a pos-
itive relationship between paranormal beliefs
and intuitive thinking style (Brankovi¢, 2019;
Lasikiewicz, 2016; Majima, 2015; Svedholm
and Lindeman, 2013). When it comes to confir-
mation of a negative relationship between para-
normal beliefs and analytic thinking style as
well, some of the studies are capable of finding
it (Aarnio and Lindeman 2005; Pennycook et
al., 2012; Rizeq, Flora and Toplak, 2020; Stone,
2016), while others are not (Genovese, 2005;
Irwin, 2015).

Statement of the problem

As the relationship between paranormal
beliefs and intuitive cognitive thinking style
was extensively explored by previous research,
we have focused our attention on the relation-
ship of paranormal beliefs with analytic cogni-
tive thinking style. Our study was based on an
adult Russian sample, as we were aiming to de-
crease the population gap that is present in al-
most all current research, with the majority of
them focusing on university students, specifi-
cally those majoring in psychology (Aarnio and
Lindeman, 2005; Gronchi and Zemla, 2021;
Toplak, West and Stanovich, 2011). Hence, the
relationship between the stated variables that is
currently known to us could not be generalized
for people of different age categories. In addi-
tion to that, paranormal beliefs as a concept are

highly understudied in Russia, a gap that we
also believe needs to be closed.

We expect the analytic cognitive thinking
style to have a greater association with the level
of paranormal beliefs in the middle age group, as
we believe that there might be a larger amount of
variables that could have a significant impact on
this relationship for other age groups.

For example, young people may be more
likely to accept paranormal beliefs because of
their still-developing cognitive abilities (Craik
and Bialystok, 2006) and evolving frontal cor-
tex responsible for accepting and solving chal-
lenging situations (Narmashiri et al., 2022),
which in turn can urge them to use paranormal
beliefs as a protective mechanism in such sit-
uations (Mathijsen, 2012). The younger age is
also associated with the period of experimenta-
tion in every sphere of life and younger people
tend to have greater levels of openness to new
experiences (Soto et al., 2011).

On the other hand, among the elderly there
is a presence of a deterioration in their fluid
intelligence (Salthouse, 1996) and a revival of
certain beliefs: for instance, a belief in animism
reappears among older people, a concept usu-
ally observed only among children (McDonald
and Stuart-Hamilton, 2000).

Hypotheses:

(1) There will be a significant negative
relationship between the level of paranormal
beliefs and analytic cognitive thinking style
propensity.

(2) There will be a stronger negative rela-
tionship between paranormal beliefs and an an-
alytic thinking style propensity among people
from the middle age group, rather than among
those in younger or older age groups.

Methods

The research is based on the data from the
cross-sectional survey study. A total of 26 mea-
sures were used in the cross-sectional survey
study, with two of them related to paranormal
beliefs and analytic cognitive style of thinking.

Participants & Procedure
A quota sample of 1498 participants was

recruited from the participants of the online
panel “Anketolog” which aimed to represent
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basic socio-demographic characteristics of the
adult population of Russia (age, sex, and living
in urban or rural areas). The age of participants
ranged from 18 to 80 (M =41.7, SD = 12.7).

The data collection took place in December
2022 in the format of an online survey. All re-
spondents received a small compensation after
the completion of the survey. The compensation
was defined by the platform agency and was equal
for each participant. All participants gave anony-
mous informed consent for the participation.

All research protocols and procedures
were reviewed and approved by the Ethics
Committee of Herzen University in Saint-
Petersburg (IRB 00011060 University of Rus-
sia IRB#1, record #22).

Measures
Paranormal Beliefs

Paranormal Beliefs were measured using
seven subscales of the Manchester Metropolitan
University New (MMU-N) Paranormal Scale
that originally contained 9 subscales (Haunt-
ings, Superstition, Other Life, Religious Belief,
Extrasensory Perception, Psychokinesis, Alien
Visitation, Astrology, and Witchcraft) and 59
questions with a 5-point Likert Scale, where —2
stands for “strong disagreement” and 2 stands
for “strong agreement” with the statements
(Dagnall et al., 2010).

To decrease the participants’ burden, the
number of items on the MMU-N scale was re-
duced. In the result, two subscales (Psychoki-
nesis and Alien Visitation) were deleted from
our research, and the number of questions in
some of the remaining subscales was decreased:
“Haunting” subscale was reduced from 8 to 4
questions, “Other Life” subscale — from 6 to 4,
“Superstition” subscale — from 7 to 4, “Religious
Belief” subscale — from 6 to 4, “Extrasensory
Perception” subscale — from 7 to 6, “Astrolo-
gy” subscale — from 7 to 4. Only one subscale
(Witchcraft) remained the same in its size.

In the result, 29 questions on 7 subscales
were translated and included in the study, their
internal reliability will be further measured.

Analytic Cognitive Thinking Style

In line with the previous studies (Gron-
chi and Zemla, 2021; Patel, Baker and Scher-

er, 2019; Pennycook et al., 2012) we used a
performance-based scale — the Cognitive Re-
flection Test (CRT). It utilizes three nontrivial
arithmetic problems that require a longer and
more thorough analysis of the information
for the correct answer to be made (Frederick,
2005).

Three possible answer types exist for a
person to come up with on each of CRT items:
the correct one, the intuitively incorrect one
(the first incorrect option that comes to our
minds), and any other incorrect one. When
taking only the sum of correct answers on the
CRT scale into account, the so-called CRT-Re-
flective (or analytic) measure is created (Pen-
nycook et al., 2016).

A shortened tested Russian version of CRT
in the adaptation of O. Rodina and P. Prudkov
(2019) was used since it showed similar rela-
tionships with paranormal beliefs as the ex-
tended version (Rodina and Prudkov, 2019).

In Russian tasks of the CRT scale are pre-
sented in the following way:

(1) “A ballpoint pen with a cap costs 110
rubles. A pen is more expensive than a cap by
100 rubles. How much does a cap cost?” (Cor-
rect response = 5 rubles; Intuitive response =
10 rubles);

(2) “If five pancake-making machines
make five pancakes in five minutes, how long
before 100 machines make 100 pancakes?”
(Correct response = 5 min; Intuitive response
=100 min);

(3) “Lilies appeared on the pond. Every
day the area they occupy is doubled. If the lil-
ies cover the whole pond in 48 days, how many
days will it take for them to cover half the
pond?” (Correct response = 47 days; Intuitive
response = 24 days).

The overall analytic cognitive thinking
style propensity was measured as a sum of cor-
rect answers (min — 0, max — 3) on all three ques-
tions, with the smaller sum indicating a lower
propensity toward analytic cognitive thinking
style, and a larger sum — a higher propensity to-
ward an analytic cognitive thinking style.

Age
Age was measured with the year of birth
of a person, and then later recalculated to ob-
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tain the traditional version of age (the age of a
person in the year 2022).

To our best knowledge, there are no stud-
ies related to paranormal beliefs and/or cogni-
tive thinking styles where all age groups were
included, current studies are usually focused on
teenagers (Aarnio and Lindeman, 2005; Gron-
chi and Zemla, 2021; Toplak, West and Sta-
novich, 2011), elderlies (Banziger, 1983; Stuart-
Hamilton, Nayak and Priest, 2006), or teenagers
and elderlies (Vitulli, Tipton and Rowe, 1999).
The same is correct for the absence of unified
scientific-based methodological recommenda-
tions regarding the classification of age inter-
val for cognitive studies. For this reason, the
division of age was based on the existing rec-
ommendations of international agencies and on
studies of other scientific fields where there are
age divisions present (Solhi, Pirouzeh and Zan-
jari, 2022; UN, 2017; Yon et al., 2014): 18—44
years old were considered young people, 45—59
years old — as middle-aged people, and 60 and
more years old — as senior people.

In the result, 111 (7.4 %) respondents fell
into the senior age category, 524 — into the mid-
dle age category (34.9 %), and 863 — into the
young age category (57.6 %).

Control Measures

The control variables included in our
study are the sex and education level of the
participants. Of our sample, 789 (52.7 %) were
females and 709 (47.3 %) were males. The ma-
jority of respondents had finished a secondary
vocational school (n = 699; 46.7 %) or had a
higher education (n = 486; 32.4 %). A small
percent of respondents had just 9 years of edu-
cation or less (n= 51; 3.4 %) or did not yet finish
a higher education (n = 60; 4.0 %). Every 8th
respondent had finished 10—11 years of school
education (n = 202; 13.5 %).

As we have a number of quite small ed-
ucational groups, we united them together for
further analysis. Hence, “9 years of education
or less” and “10—11 years of education” were
combined into school education (n = 253), “un-
finished higher education” and “finished higher
education” were combined into university ed-
ucation (n = 546). The “Secondary vocational
education” group was not changed (n = 699).

Data Analysis

Descriptive statistics, Kendall’s correla-
tion, one-way ANOVA, and multiple hierarchic
linear regression tests were performed to check
our hypotheses.

In addition, Confirmatory Factor Analysis
and Cronbach’s Alpha were used to measure
the internal reliability of the reduced Paranor-
mal Belief scale. All analyses were made in
R-Studio with the help of the R programming
language, the following packages were used
for the statistical analysis: stats, car, DescTools,

ggpubr.

Results
Analytic Cognitive Thinking Style Propensity

The majority of respondents (48.2 %)
did not provide any correct answer on the
CRT scale. Every fourth participant answered
correctly once (25.6 %), 14.4 % — twice, and
11.9 % provided correct answers for all three
tasks, meaning that the distribution of correct
answers on the CRT scale is left-skewed.

MMU-N Paranormal Belief Scale
Internal Reliability

As the MMU-N Paranormal Belief Scale
used by us in this study was translated into
Russian for the first time, as well as being
significantly shortened, we checked several
basic parameters in order to confirm that the
MMU-N scale can be used as an accurate mea-
sure further in this study.

Confirmatory Factor Analysis (CFA)
showed an acceptable fit of the reduced
scale with the initially proposed subscales
(Table 1) and the internal reliability of the
scales was also on a good level (Table 2).

Cronbach’s alpha was measured to deter-
mine the internal reliability of the subscales. In
the result, all 7 subscales of the MMU-N Para-
normal Belief Scale were internally reliable,
with a >= 0.77, indicating good and even excel-
lent internal consistency of the subscales. The
final alpha scores, as well as other descriptive
statistics of each subscale, can be observed in
Table 2.

The detailed analysis showed that the
“Other Life” subscale was not closely related to
other subscales as it has small correlation co-
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Table 1. CFA Model Fit measures before and after the deletion of the “Other Life” subscale

Before After

CFI 0.935 0.943
TLI 0.926 0.934
RMSEA 0.058 0.059
SRMR 0.046 0.042

Table 2. Descriptives for the Paranormal Belief Subscales

Min Max Mean SD Alpha
Hauntings -8 0.8 4.7 0.9
Other Life -8 34 3.9 0.9
Superstition -8 -0.8 4.2 0.8
Religious Belief -8 1.0 4.4 0.8
Extrasensory Perception -12 0.4 5.8 0.8
Astrology -8 -0.4 43 0.8
Witchcraft -6 0.8 3.7 0.9

efficients (ranging from 0.01 to 0.15, data not
present). Therefore, the following analysis was
performed with the “Other Life” subscale de-
leted from the overall Paranormal scale. This
exclusion did not drastically change model fit
measures (Table 1).

1501

1004

count

501

After the separation, 25 questions over 6
subscales constituted an overall reduced Para-
normal Belief Scale by taking the average count
for each participant on the final set of questions.
The Paranormal Belief measure (Fig. 1) was
normally distributed and ranged from -2 to 2,

Mean = 0.07

20 15 1.0 05

0.0 05 10 15 20

Level of Paranormal Beliefs

Fig. 1. The distribution of Paranormal beliefs measure
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where —2 stands for absolute absence of para-
normal beliefs, and 2 stands for absolute pres-
ence of paranormal beliefs (M = 0.1, SD = 0.9).

Age and Paranormal Beliefs

Based on Kendall’s correlation results,
age, and paranormal beliefs were positively
correlated with a weak correlation coefficient, r,
=.065, p =2e-04. The scatterplot shows the re-
lationship between the two variables: we seem
to have an inverted U-shape form (Fig. 2A).

As for the age with the division of partic-
ipants into “middle”, “young”, and “senior”
categories, the mean in the level of paranormal
beliefs is the highest among the middle-aged
participants (M = .13), followed by senior-
aged participants (M = .06) and young partic-
ipants (M = .04). However, this difference is
not statistically significant: a one-way ANO-
VA showed the absence of the main effect of
age group on the level of paranormal beliefs,
(2,309.41)=1.93,p=.15.

I:\Vach

Age and Analytic Cognitive
Thinking Style Propensity

Kendall’s correlation results showed us
that there is no statistically significant correla-
tion between age (without categorical division)

and analytic cognitive thinking style propensi-
ty, r =—.0095, p = .63.

At the same time, as with the relationship
between age and level of paranormal beliefs, by
looking at the scatterplot between age and an-
alytic cognitive thinking style propensity, we
can observe that the relationship seems to have
a U-shaped form (Fig. 2B).

With the division of age into categories,
the mean in the analytic cognitive thinking
style propensity is highest among senior partic-
ipants (M = .93), with the mean of middle-aged
and young participants being approximately
the same (M. = .90, M, e = -89). Again, no
statistically significant main effect of age group
on analytic cognitive thinking style propensity
was found, F_, (2,1495) = 0.05, p = .95 (one-
way ANOVA).

Hence, we can conclude that there is no
statistically significant relationship between
analytic cognitive thinking style propensity
and age, both categorized and not.

Paranormal Beliefs and Analytic Cognitive
Thinking Style Propensity

Kendall’s correlation results show that
there is a statistically significant negative cor-
relation between the level of paranormal beliefs

A ©=0.065, p = 2e-04
2
12
k)
g 1
g
S 0
[=
o
g -1
-2
20 40 60 80
age
B ©=-0.0095, p=0.63
3 00000 0000000000000 000 00000000000 0000000000000 000 e .
|_2 0000000 00000000000 0000000000000 00000000000000 . .
©
(6]
1 W.............................um
0 0000000 00000000000 0000000000000 0000000000000000 00000 o
2I0 4'0 6'0 8'0
age

Fig. 2. A) Scatter plot between age (without categorical division) and level of paranormal
beliefs together with Kendall’s regression results. B) Scatter plot between age (without categorical division)
and analytic cognitive style propensity together with Kendall's regression results
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1=-0.15, p=6.4e-14

w
f

[N)
s

cognitive thinking style propensity

0 eoe soseoce

\

-2 -1

0 1 2

level of paranormal beliefs

Fig. 3. Scatterplot between the level of paranormal beliefs
and analytic cognitive thinking style propensity together with Kendall's correlation results

and analytic cognitive thinking style propensi-
ty, r=—.15, p = .6e-14 (Fig. 3).

Associations Between Analytic Cognitive Style
and Paranormal Beliefs: Regression Model

In Table 3 the multiple hierarchical re-
gression models are presented. The first model
included control variables (sex and education).
After that, each independent variable was sep-
arately integrated, and the final models were
created together with an interaction effect be-
tween analytic cognitive thinking style propen-
sity and age groups. Both R ? and R 2-adjusted
were increased as new variables were included,
with the final model explaining 11.4 % of the
variance (R ?-adjusted = 0.114, F(1489) = 25.02,
p = 2.2e-16). In the final model, four significant
predictors were found.

In comparison with those who received a
university education, once age categories were
added to the model, the effect of the education
level on the paranormal beliefs was only pres-
ent for those with school education (p = —.15,
p < .05), meaning that those with school edu-
cation are significantly less likely to express
paranormal beliefs than those with university
education. Sex was also a significant predictor
of the level of paranormal beliefs: in compari-

son with males, females have a higher level of
paranormal belief (f = .408, p <.001).

No significant difference in the level of
paranormal beliefs was found for young or se-
nior age groups in comparison with the middle
age group. A negative significant association
was found between the level of paranormal be-
liefs and analytic cognitive thinking style pro-
pensity (B =-.108, p <.01).

When looking at the interaction effect of
age groups on the relationship between the lev-
el of paranormal beliefs and analytic cognitive
thinking style propensity, a significant negative
relationship is found in the young age group
in comparison with the middle one (p = —.095,
p < .05), with no significant difference found
between our variables in the senior age group,
also in comparison with the middle age group

(Fig. 4).

Discussion

The first hypothesis was confirmed by us
on an age-diversified sample: a significant neg-
ative relationship between the level of paranor-
mal beliefs and analytic cognitive thinking style
propensity was found, controlling for the vari-
ables related to the sex and education level of
participants. Hence, those with higher levels of
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Table 3. Multiple hierarchic regression analyses
with ‘Other Life’ subscale deleted from the Paranormal scale

First Model Second Model Third Model Fourth Model
Predictors Estimates Estimates Estimates Estimates
(Intercept) -0.179%** -0.133%* 0.062 0.009
sex [male] Reference Reference Reference Reference
sex [female] 0.432%%%* 0.435%*%* 0.405%*%* 0.408***
education [university] Reference Reference Reference Reference
education [school] -0.145% -0.129 -0.164* -0.154*
education [secondary vocational] 0.105* 0.109* 0.044 0.049
age [middle] Reference Reference Reference
age [senior]| -0.096 -0.091 -0.113
age [young] -0.077 -0.075 0.009
style -0.161%** -0.108**
age [middle] x style Reference
age [senior] x style 0.022
age [young] x style -0.095%
Observations 1498 1498 1498 1498
R 2/R 2 adjusted 0.077/0.075 0.079/0.076 0.115/0.111 0.119/0.114
*p<0.05 **p<0.01 ***p<0.001
0.00
o
8
S age category
£ -0.251 =
5 = middle
§ E senior
o I:l young
o
°
3
= 0501
-0.751

0 1

2 3

cognitive thinking style propensity

Fig. 4. Interaction effect of age category on the relationship
between analytic cognitive thinking style propensity and level of paranormal beliefs
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paranormal beliefs demonstrated lower analyt-
ical cognitive thinking style propensity, which
corresponds with previous findings made with
the help of the CRT scale (Pennycook et al.,
2012; Rizeq, Flora and Toplak, 2020; Stahl and
van Prooijen, 2018) and confirms their replica-
bility in samples other than the ones studied in
Western European and US countries.

As for the second hypothesis proposed
in this study, it was not confirmed. Contrary
to our prediction, in comparison with middle-
aged participants, young participants showed
a stronger negative relationship between para-
normal beliefs and analytic cognitive thinking
style propensity. At the same time, no signif-
icant difference was found in the associations
of paranormal beliefs and analytic cognitive
thinking style propensity between senior and
middle-aged participants.

Our initial hypothesis about the difference
in this relationship between young and middle-
aged groups was based on the assumption that
the younger group is known to have a bigger
openness to new experiences (Soto et al., 2011)
and hence, their variety of beliefs could be a re-
sult of this trait rather than the lack of analytical
thinking. At the same time, the detailed analysis
of the previous findings already has shown some
signs that the cognitive features (in particular
fluid intelligence) are strongly connected with
paranormal beliefs in the younger age, while in
the other age groups, this relationship has not
been found (Dean et al. (2022): for instance,
Stuart-Hamilton et al. (2006) did not find an
association between fluid intelligence and para-
normal beliefs in an older sample, but Smith et
al. (1998), on the other hand, managed to find
a significant negative association in a younger
sample.

Moving further to the absence of differ-
ences in the relationship of our variables be-
tween middle and senior age groups, we need
to be aware of methodological issues: we have
a huge disparity in the size of the samples for
these groups, the senior group being five times
smaller than the middle-aged one, a factor that
could have significantly influenced the results
of their comparison.

A possible explanation for our findings
could be that they are related not to the age per

se but to the generational differences between
the age groups: those generational differences
could indeed have a stronger influence on the
relationship between paranormal beliefs and
cognitive thinking styles. To the best of our
knowledge, there are no studies on the gener-
ational differences in paranormal beliefs, but
research on religious beliefs showed their exis-
tence: for instance, Bengtson et al. (2015) con-
clude that from older to younger age groups,
spirituality becomes more disassociated from
religion, and “conceptualizations of the divine
show a shift from a God who is primarily tran-
scendent (out there)” among the oldest gener-
ation, to one that is closer and more personal
among the youngest generation. The same
might be applied to paranormal beliefs and cog-
nitive thinking styles in Russia: for example,
the cultural code of older generations includes
beliefs in “Domovoy” (JlomoBoii) and the evil
eye that might not be related to the intelligence
or analytic cognitive thinking style of a person.
Further research could focus more precisely on
the intergenerational divisions together with
the age-related ones.

While discussing the distribution of par-
ticipants among age groups, it might also be
beneficial to remember that our division into
age groups is based on general statistical guide-
lines, which might not be the best practice when
talking about neurocognitive and psychologi-
cal differences among people of different ages.
Hence, further studies could try to find a better
division of the age groups.

The level of paranormal beliefs was also sig-
nificantly associated with the sex of the partici-
pants, with females showing significantly higher
levels of paranormal beliefs in comparison with
males. Although this association is not univer-
sal and in some cultures, it could be reversed
(Narmashiri et al., 2019), our study shows that
in this regard the Russian sample demonstrates
the same tendencies as the samples from West-
ern Europe (Aarnio and Lindeman, 2005) and
the United States (Pennycook et al., 2012).

As for the education levels of our partici-
pants, a significant difference was found only
between those with a school education and
those with a university education, with the for-
mer showing significantly lower levels of para-
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normal beliefs. One of the possible explanations
for this counterintuitive finding can be related
to a phenomenon called cognitive polyphasia
(Jovchelovitch, 2002) — a highly educated per-
son can be more open to a new experience, as
he or she is interested in trying something new.

Conclusion

The results of this study confirm that para-
normal beliefs and the analytic cognitive think-
ing style propensity of a person are negatively
connected. At the same time, the strength of
those relationships is not equal across the lifes-
pan: compared with middle-aged people, for
young people, this relationship is significantly
stronger. Further research is needed to analyze
whether there are actually no differences in the
association of analytic cognitive thinking style
and paranormal beliefs between middle-aged
and older people.

Still, the current study can already widen
our understanding of the relationship between
paranormal beliefs and cognitive characteris-
tics among the Russian population, as well as
help educational institutions with the prepara-
tion of their curriculums, so that a more scien-
tific understanding of the world could be devel-
oped by young minds.
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