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Abstract:

A developmental research of the relationship between the Big-Five personality dimensions
and speed of information processing (SIP) was conducted with the aim of considering the
personality-intelligence relationship at the level of their components. Personality dimensions
were assessed by International Personality Item Pool (IPIP) questionnaire, while SIP and
related test errors (Er_SIP), were assessed by Kognitivne sposobnosti [Cognitive Abilities}
(KS2-2) pencil and paper perceptual speed test. The sample consisted of 1063 adolescents
(378 males) at the age range from 14 to 18. The preliminary analyses showed that: (1) age
related changes of SIP were weak and of personality dimensions barely existed, (2) modest
gender differences are found for all personality dimensions except for Intellect, and they are
not found for SIP and Er-SIP, (3) reduced variability and significant distribution skewness
systematically appeared only at Er_SIP, and (4) personality dimensions-SIP relationship was
not curvilinear. The main analyses showed that: (1) SIP had low positive correlations only
with Extraversion and Agreeableness, (2) Er SIP didn’t correlate with personality dimensions
at all and (3) personality dimensions-SIP relationship mostly insignificantly depends of age
and gender. The obtained findings were commented in the frame of Eysenck’s theory (1967),
Robinson’s hypotheses (1989), Chamorro-Premuzic and Furnham model (2004), and

developmental mind-personality model of Demetriou et al. (2003).

Key words: The Big-Five personality dimensions, speed of information processing,

adolescence, age, gender.



Sazetak:

U cilju razmatranja odnosa li¢nosti 1 inteligencije na razini njihovih sastavnica provedeno je
razvojno istrazivanje odnosa Velepetorih dimenzija licnosti i brzine obrade podataka (BOP).
Primjenom upitnika International Personality Item Pool (IPIP) procijenjene su dimenzije
li¢nosti, a primjenom papir-olovka testa perceptivne brzine Kognitivne sposobnosti (KS2-2)
procijenjen je BOP i pripadni broj pogreSaka (Er BOP). Uzorak je sadrzavao 1063
adolescenta (378 muskih) uzrasta 14 do 18 godina. Uvodne analize rezultata pokazale su da:
(1) su dobne promjene BOP-a vrlo slabe, a dimenzija li¢nosti gotovo nikakve, (2) se skromne
spolne razlike javljaju kod svih dimenzija li¢nosti osim kod intelekta, ali se ne javljaju kod
BOP-a i Er BOP, (3) smanjeni varijabilitet i znac¢ajno odstupanje od simetri¢nosti raspodjele
sustavno postoji samo kod Er BOP (4) odnos BOP i pojedinih dimenzija li¢nosti nije
zakrivljen. Glavne analize pokazale su da: (1) je BOP vrlo niskim pozitivnim korelacijama
znacajno povezan samo s ekstraverzijom i ugodnoscu (2) Er BOP uopée nije povezan s
osobinama li¢nosti, (3) odnos BOP-dimenzije li¢nosti najve¢im dijelom ne ovisi znacajno o
dobi 1 spolu. Dobiveni nalazi komentirani su s obzirom na Eysenckovu teoriju (1967),
Robinsonovu hipotezu (1989), model Chamorro-Premuzic i Furnham (2004) te razvojni

model uma i licnosti Demetrioua i suradnika (2003).

Kljuéne rijeci: Velepetore dimenzije licnosti, brzina obrade podataka, adolescencija, dob,

spol.



INTRODUCTION

The relationship between personality dimensions and speed of information processing
(SIP) is an issue that has not been thoroughly examined yet, despite numerous studies of the
relationship between intelligence and personality (Ackerman & Heggestad, 1997; Chamorro-
Premuzic & Furnham 2004; Demetriou, Kyriakides, & Avraamidou,.2003; Eysenck, 1994;
Moutafi, Furnham & Paltiel, 2005), and despite the fact that SIP is an important aspect of
human intellectual functioning (Carroll, 1993; Danthiir, Roberts, Schulze. & Wilhelm, 2005;

Demetriou, Christou, Spanoudis & Platsidou, 2002; Jensen, 2006).

Soc¢an and Bucik (1998) studied the relationship between SIP, Extraversion and
Neuroticism starting with Eysenck's arousal theory (Eysenck, 1967) and the Brebner-Cooper
Extraversion model (Brebner, 1980). In addition to individual reaction times measures of SIP,
Socan and Bucik (1998) used three pencil and paper SIP tests and two different Extraversion
and Neuroticism questionnaires. The results showed: (1) a modest negative correlation
between Extraversion and response time in most of SIP tests; (2) a modest positive correlation
only between Neuroticism and decision time in the reaction time test, whereas the correlations
between Neuroticism, movement time and all response times in pencil and paper SIP tests
were zero; (3) curvilinear correlations between Extraversion scales and response times in SIP
tests were not significantly higher than associated linear correlations; (4) only two curvilinear
correlations between Neuroticism scales and response speed in SIP tests were significantly
higher than associated linear correlations; (5) error rate in different SIP tests was not
correlated significantly with any of the Neuroticism scales, and it was correlated significantly

with only one Extraversion subscale (So¢an & Bucik, 1998).

Reeve, Meyer and Bonaccio (2006) analyzed the relationship between personality

traits and SIP as a part of a larger study of the relationship between personality, general
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intelligence (g) and specific dimensions of intelligence. An important aspect of their study
was testing the hypothesis that correlations between personality scales and measures of
specific intelligence factors change significantly after removing the g variance from them.
They used three pencil and paper measures of SIP and ten personality scales, from which they
extracted the Big-Five personality dimensions. Among others, the results of their study were:
(1) correlations between all five personality dimensions and all three SIP tests were lowlands
positive and significant; (2) average correlations between all SIP tests and every personality
scale were lower than correlations between cognitive speed factor (Gs) and personality scales;
(3) Gs showed the highest correlations with Extraversion, Conscientiousness and Intellect
(0,15<r<0,19); (4) curvilinear correlations between personality scales and SIP tests did not

show any significant difference in regard to linear correlations (Reeve et al., 2006).

Bates and Shields (2003) examined the relationship between SIP and Openness to
experience (O) (from the FFM theory by McCrae & Costa, 1999) indirectly, by using a
crystallized intelligence model (Gc) based on Cattell's investment theory (Schweizer & Koch,
2002) and found no significant correlation. However, it is important to draw a distinction
between Openness to Experience and Intellect factors. The Intellect factor originated from the
lexical approach to personality (John & Srivastava, 1999) and encompasses facets such as
perceived intelligence, creativity, imaginativeness, curiosity and reflection. The Openness to
Experience factor originated from McCrae & Costa’s FFM (1999) and encompasses facets
such as fantasy, aesthetics, feelings, actions, ideas and values. Openness and Intellect are
considered as different aspects of a broader personality domain (John & Srivastava, 1999). It
is interesting to note that a recent study (DeYoung, Shamosh, Green, Braver & Gray, 2009)
found that Intellect was related with working memory activity and accuracy-related brain

activity, while Openness was not.



Stough et al. (1996), Luciano, Leisser, Wright and Martin, (2004) and Bates and Rock
(2004) carried out studies in which personality traits-SIP relationship was indirectly examined
by testing the hypothesis that personality and temperament mediate SIP-intelligence
relationship (Howe, 1990) and the hypothesis about the curvilinear (i.e. reversed U)
Extraversion-intelligence relationship (Robinson, 1989). All three studies used inspection
time (IT) as an SIP measure along with various versions of Eysenck's EPQ questionnaire
(Eysenck, Eysenck & Barrett, 1985) and clearly refuted Howe's hypothesis. An additional
finding was a zero correlation between IT and the assessed personality dimensions.
Furthermore, none of the studies confirmed the Robinson’s hypothesis by using IT as a

measure of intellectual ability.

Rindermann and Neubauer (2001) studied SIP-personality relationship with the main
purpose of testing hypothesis that more biologically determined measures of cognitive ability
are less personality determined. By using personality scales whose relation to Big-Five
dimensions is not known, the authors concluded that the SIP is barely predictable by

personality (and mostly by fest anxiety, academic self-concept and independence).

Previously mentioned studies point to at least two features in the research of the
personality dimensions-SIP relationship: (1) they originate from various theoretical models of
the relationship between personality and intellectual functioning and therefore demonstrate
that SIP has a place of its own in personality-intellect relationship research; (2) they offer
various and inconsistent information about personality dimensions-SIP relationship,
depending on personality scales and SIP measures that were used. The fact that earlier studies
did not treat personality dimensions-SIP relationship as a developmental issue illustrates that
the analysis of the relationship is still incomplete, despite of comprehensive theoretical

models of intellect and personality which predict a clear relationship between the former



constructs and their developmental dynamics (Demetriou, Kazi & Georgiou, 1999; Demetriou

et al., 2003).

Finally, the theoretical model of personality and intellectual functioning that also
predicts personality dimensions-SIP relationship and still has not been tested empirically, is
Chamorro-Premuzic and Furnham's model (2004) which aims to explain the Big-Five
personality dimensions-intelligence relationship using three different levels of intelligence:
(1) broad intellectual abilities (i.e. Gf and Gc), (2) IQ tests performance and (3) subjectively
assessed intelligence. This model predicts different personality dimensions-SIP relations,
depending on the intelligence level we estimate SIP from. If we regard SIP test results as a
score in one category of IQ tests, then the model predicts a low positive correlation with
Extraversion and a low negative correlation with Neuroticism. If we regard SIP as a
significant determinant of primarily'’ Gf (Danthiir, Wilhelm, Schulze & Roberts, 2005;
Sheppard & Vernon, 2008) then the model predicts its low negative correlation with

Conscientiousness.

When the insufficient and ambiguous empirical findings about the personality
dimensions-SIP relationship are taken into account and especially rare findings about age and
gender dependence of this relationship, the primary aim of this study is to analyze the
relationship between SIP and specific dimensions of the Big-Five personality model
(Goldberg, 1990) at the ages ranging from 14 to 18. Therefore, we aimed to address two
problems: (1) to examine the relations between Big-Five personality dimensions and
perceptual speed measure of SIP for each of the five age groups and both genders; (2) to find
out whether age and gender determine the Big-Five personality dimensions-SIP relationship at

the age range from 14 to 18. The secondary aim of the study is to analyze the results within

' Correlations of SIP with Gc are significantly lower than correlations with Gf.



the framework of a few theoretical models of the personality dimensions-intellectual
functioning relationship — by Eysenck (1967), Robinson (1989), Chamorro-Premuzic and

Furnham (2004) and Demetriou et al., (2003).

METHOD’

Participants

A total of 1063 high school students from two Croatian towns (Zagreb and Trogir)

participated in this study. Gender and age structure of the sample is shown in Table 1.

Table 1. Distribution of participants according to gender and age

Age 14 15 16 17 18 Total
Male 40 107 97 76 58 378
Gender
Female 71 161 191 171 91 685
Total 111 268 288 247 149 1063
Instruments

We used the IPIP 50 Junior S questionnaire for personality dimensions assessment (Mlaci¢,
Milas & Kratohvil, 2007) and pencil and paper perceptual speed test KS2-2 (Rimac, Zebec &

Juri¢, 2006) for SIP assessment.

* Funds for this research were provided by Grant (194-19415587-1530) "Personality dimensions, natural
language and cognitive development”, from the Ministry of Science, Education and Sports.




The IPIP 50 Junior S is a short version of the IPIP 100 (International Personality Item
Pool) (Goldberg, 1999) developed for the purposes of measuring the Big-Five dimensions of
personality. The analysis of the Croatian version of the /PIP 100 on a sample of students
(Mlaci¢ & Goldberg, 2007) showed clear five factors, with high scale reliability, both in self-
reports and in peer-ratings. Moreover, the stability of the five-factor structure of /PIP 50 and
satisfactory scale reliability was confirmed in a sample of adolescents in Croatia (Mlaci¢ et
al., 2007). Participants responded to each of the IPIP 50 Junior S statements using a 1 to 5
Likert-type scale, ranging from 1 (completely false), over 3 (neither true or false) to 5
(completely true). The IPIP 50 Junior S consists of 10 statements for every factor of the Big-
Five model with scale scores for each of the five dimensions: Extraversion, Agreeableness,

Conscientiousness, Emotional stability, Intellect.

The perceptual speed test Kognitivne sposobnosti [Cognitive Abilities} (KS2-2) is a
neutral form of the Lexical version of the Stroop test and consists of 448 words. Fifty per cent
of the words are the words “big* while fifty per cent the word “small*. All the words are
written in lower case letters, and their semantic contents and position is random within the
lines and the pages. Participants’ task is to cross out as many of the total words “small“ as
possible in one minute without skipping words or lines. Two test outcomes were used as a test
result: the number of words crossed out correctly (S/P) and the number of errors (Er SIP).
The test’s discriminability is high because: (1) in average 46 per cent of the target words was
crossed out (which is somewhat of a test facility index); (2) variability of the results is
considerable (SD=15.24; min=59, max=148); (3) distribution of the results is normal
(Kolmogorov-Smirnov z=1,119; p=0,164). Content validity is high due to a strong similarity
between KS2-2 and pattern recognition perceptual speed measures (Ackerman & Cianciolo,

2000; Danthiir, Wilhelm et al., 2005).



Procedure

This study was approved by the Croatian Ministry of Science, Education and Sports and by
the principals of the high schools where the research was carried out. The participants gave
their consent as well. The testing was conducted collectively in classes of 23 to 30 students, in
the morning or the afternoon shifts. Before taking the test the participants were given a short
explanation of the purpose of the research and they were provided with arguments motivating
their participation. Then the IPIP 50 Junior S was administered during the following ten

minutes and the KS2-2 test during the following minute.

RESULTS
Analysis of the presumptions and determinants of the personality-SIP correlation’

Previous to any SIP-personality correlation analysis, the status of statistic determinants of the
two variables relationship has been analyzed: curvilinearity of the relationship, heterogeneous

variability, skewness and dependence on a third variable (age and gender).

In order to examine the possible curvilinear relationship between the Big-Five
personality dimensions and the two outcomes in the perceptual speed test — SIP and Er SIP -
the regression procedure of curve estimation was applied (whereby x=personality dimension,
y=KS§2-2 results). Curvilinear relationship is to be found only if the goodness of fit indicator
(i.e. R? between the model and the data) of a linear function is significantly lower than of any

other non-linear functions. The results of the curve estimation procedure clearly showed that

? Detailed analyses of the presumptions/determinants of the personality-SIP correlation are available from the
first author upon request.
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there is no significant curvilinearity in the relationship of SIP and Er SIP with the Big-Five

personality dimensions in the age groups from 14 to 18.

By decreasing the variability of the two variables, the probability of higher
correlations between them a priori decreases. The variability coefficients (CV) derived from
Table 2* shows the following: (1) the relative variability of personality dimensions is
homogenous and of average values ranging from 12% to 22,5%; (2) the relative variability of
SIP is very similar to the variability of personality dimensions; (3) the relative variability of
Er SIP is considerably higher than the others because the extremely high values of the
Er SIP CV are primarily the artifact of the extremely small average error rate (the absolute

variability of this variable is actually the smallest of them all).

* The order of personality dimensions in the following table is defined by theoretical expectations on the size of
SIP-personality dimension correlation, starting with the highest (Extraversion and Emotional Stability).
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Table 2. Descriptive statistics of the SIP test results and personality dimensions that are

relevant for interpretation of their correlation.

Age group of the participant

2 2]
= 2
S E=|
= = 14 15 16 17 18
> »
M 101.7 99.5 103.4 104.7 106.2
L
3
SD 14.78 14.86 14.70 15.20 16.22
M 0.46 0.47 0.31 0.34 0.28
L
3
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g SD 7.12 7.11 7.49 7.38 7.26
g
Q
2 M 41.0 40.8 40.8 41.2 41.6
g
=
3
= SD 5.15 5.10 5.11 4.94 5.24
<

12



Given that the reverse distribution skewness of the two variables between which
Pearson correlation coefficient is calculated a priori reduces that coefficient, we considered
the skewness of the perceptual speed and the Big-Five variables. SIP was significantly
positively skewed only in the age group of 17. Er SIP was significantly positively skewed in
all the age groups. Conscientiousness and Agreeableness were consistently; while the other

personality dimensions were only sporadically negatively skewed (Intellect was not at all).

The age dependence of personality correlations with S/P and Er SIP might be based
on the variability between the age groups means. It was tested using the one-way ANOVA
and, where needed, Kruskal-Wallis test. The results of the tests showed significant age related
differences for the following personality and SIP variables: (1) Emotional Stability (F=2.905,
df=4, p<0.05; post-hoc test showed significantly lower values at the age of 17 then at 16); (2)
SIP (F=6.287, df=4, p<0.015; post-hoc tests showed that SIP at the age of 15 is significantly
lower than SIP at 16, 17 or 18); (3) Er_SIP: Kruskal-Wallis test showed significant decrease
(*=9.799; df=4; p=0.044) from the age of 14 to 18 (see Table 2). Nevertheless, the age
related differences noted above explain only 1.1 to 2.3% of the variance. These different
developmental tendencies of personality (stable) and SIP (weakly increasing) to a certain

extent justify the analysis of their mutual relationship depending on age.

Similarly, we analyzed the arguments for gender dependence of the Big-Five dimensions-S/P
relationship. t-test results showed significant gender differences of the most observed
variables: female participants showed higher Extraversion (t=3.72, df=1038, p<0.01),
Conscientiousness (t=4.13, df=1031, p<0.01) and Agreeableness (t=12.1, df=682.7, p<0.01),
while males showed higher Emotional Stability (t=5.31, df=1035, p<0.01). There were no
differences with regard to Intellect. On the other hand, female participants showed a slightly

higher SIP on the verge of significance (t=1.98, df=699.8, p=0.05), with no gender differences
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with regard to Er SIP. The considered gender differences show that gender to certain degree

is the third variable in the personality dimensions- SIP relationship, except for Intellect.

Analysis of the correlations between the Big-Five personality dimensions and SIP

Systematic analysis of the Big-Five personality dimensions-SIP relationship at the age from
14 to 18 required the presentation of correlations for every age group, and for the whole

sample.

Table 3. Pearson correlation coefficient between the Big-Five and SIP calculated in the age
groups from 14 to 18.

r(SIP-personality)
Age group
Extraversion | Emotional Stability Intellect Conscientiousness | Agreeableness

14 0.104 -0.144 -0.001 0.011 0.007
15 0.209** 0.012 0.068 -0.009 0.133*
16 0.177%* 0.023 0.090 -0.032 0.064
17 0.025 -0.029 0.058 0.014 0.102
18 0.121 -0.029 0.115 0.153 0.131

14 to 18 0.129** -0.023 0.076* 0.013 0.099%*

Extraversion is a personality dimension which shows the most stable and highest correlation
with SIP, despite the fact that it is a low positive correlation. By testing the differences
between correlation coefficients of specific age groups and of the whole sample it was
established that there was significant difference in the Extraversion-SIP correlation only

between the age groups of 15 and 17 (z=2.08).
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Emotional Stability does not correlate with SIP in any of the age groups, or in the whole

sample.

Intellect does not correlate with SIP in any of the age groups, while in the whole sample there
is a low positive correlation, probably the consequence of significant increase in variability
with sample increment. The facts (1) that the correlation obtained for the whole sample is not
significantly different from any of the zero correlations in specific age groups (maximal z-
statistic of the correlation coefficients difference is 0.90) and (2) that the Intellect-SIP
correlation in the whole sample explains only 0.6% of related variance, suggest that SIP and

Intellect do not correlate in the adolescent population.

Conscientiousness does not correlate with SIP in any of the age groups, or in the whole
sample of adolescents. Although an underestimation of the correlation might be expected in
the age group of 17 (r=0.014; p=0.834; N=242), due to a significant and reverse skewness of
SIP and Conscientiousness, the calculation of Spearman rg additionally showed that the real

correlation most probably is not different from zero (r;=0.002; p=0.981; N=242).

Agreeableness also showed a slightly more stable trend of significant correlations with SIP
because, in addition to the whole sample-correlation (r=0.099; p=0.001; N=1036), it showed
even a slightly higher correlation in the age group of 15 (r=0.133; p=0.033; N=259). Reversed
and significant skewness of Agreeableness and SIP distributions in the age group of 17
suggested possible underestimation of their correlation (r=0.102; p=0.113; N=241), but the
calculation of Spearman r; demonstrated that it was not different from zero (r:=0.097;
p=0.132; N=241). By testing the differences among S/P-Agreeableness correlations related to
different age groups and to the whole sample, no difference was established at all (maximal z-
statistic of all the differences is 1.10<1.96). Therefore we conclude that the Agreeableness-

SIP relationship does not change in the age range from 14 to 18.
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Due to possible threats to other, less important presumptions of Pearson r in the
description of the Big-Five dimensions-SIP relationship, Spearman r¢ corresponding to the
correlations in Table 3 was calculated. In the whole sample there was not a single difference
between Pearson r and Spearman r, whereas in specific age groups only two differences were
found, both in the age group of 16. Namely, Spearman r; was shown to be significant between
SIP and Agreeableness (1:=0.125; p=0.036; N=281) and between SIP and Intellect (r;=0.121;
p=0.045; N=277). Anyway, first of these rs only confirm the low, positive correlation between

SIP and Agreeableness, and the second questions its relation with Intellect.

A systematic analysis of the personality dimensions-S/P relationship also requires
calculation of the corresponding correlations for every gender and their comparison.

Table 4. Pearson r between the Big-Five personality dimensions and SIP calculated for male
and female participants respectively.

r(SIP-personality)
Gender
Extraversion | Emotional Stability | Intellect | Conscientiousness | Agreeableness
Female 0.098* -0.033 0.095* 0.053 0.044
Male 0.164** 0.023 0.054 -0.074 0.135%%*

The Table 4 data (1) confirm the positive Extraversion-SIP correlation as the most stable; (2)
show that there is a low Intellect-SIP correlation only for the female participants and a low
Agreeableness-SIP correlation only for the male adolescents; (3) confirm the zero correlation

of SIP with Emotional Stability and Conscientiousness.

The numeric values of the Table 4 correlations show a tendency of slightly higher correlations
for the male adolescents, but the testing of gender differences at the three significant

correlations didn’t confirm it: z(SIP-Extraversion)=-1.03; z(SIP-Intellect)=0.63; z(SIP-
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Agreeableness)=-1.41. On the basis of these comparisons and the previous interpretation of
Table 4 we conclude that in the age group from 14 to 18 there are no gender differences in the

Big-Five dimensions-SIP relationship.

The analysis of possible age and gender differences in personality dimensions-S/P
relationship was concluded with partial correlation calculus. Controlling the variable of age in
the Big-Five dimensions-SIP relationship yielded correlations almost identical to those
without control (the maximum difference between r-s was 0.005). Therefore we can conclude
that the personality dimensions-SIP relationship in the developmental period 14 to 18 years of
age is not age group specific. On the other hand, the removal of the gender variance from the
personality dimensions-SIP relationship reduces the associated correlations somewhat more
(the maximum difference between r-s calculated with and without the control of the gender
variance was 0.024), so the Intellect-SIP correlation even ceases to be significant (rpar=0.061;
p=0.060; df=944). Nevertheless, the observed decrease in correlations as a consequence of the
gender variable control was not significant. Namely, the testing of the differences between the
personality dimensions-SIP correlations with and without the control of that variable did not
provide any significant difference (maximum Fisher z equals 0.537 in the S/P-Agreeableness

relationship).

Analysis of the correlations between the Big-Five personality dimensions and the error rate

In contrast to SIP that showed low but significant positive correlations with two (eventually
three) personality dimensions for the whole sample and for a certain number of age and
gender subsamples, Er SIP was not significantly correlated with any of the personality
dimensions. In the whole sample the correlations were in range from 0.001 (p=0.970;

N=1037) for the Agreeableness-Er SIP relationship, to 0.049 (p=0.111; N=1037) for the
17



Emotional Stability-Er SIP relationship. When observing these correlations in specific age
groups, their values range from 0.008 (p=0.897; N=242; age 17) for the Extraversion-Er SIP
relationship, to 0.132 (p=0.114; N=145; age 18) for the Agreeableness-Er_SIP relationship. In
the gender subsamples insignificant correlations range from 0.008 (p=0.840; N=669; females)
for the Agreeableness-Er SIP relationship to 0.054 (p=0.165; N=670; females) for the
Conscientiousness-Er_SIP relationship. Although the previous skewness analysis of Er SIP
and personality dimensions distributions suggests possible underestimation of a larger number
of the associated correlations, the subsequent calculation of Spearman r, showed that the
correlation in those cases remains statistically insignificant’. A more probable limitation in
reaching higher personality dimensions-Er SIP correlations is the mentioned low variability
of Er_SIP, which is the consequence of low error rates in the speed tests. However, So¢an and
Bucik (1998) calculated the correlation between the error rate in a perceptual speed test with
personality dimensions and obtained the correlation 1r=0.23, p<0.03 for one of the

Extraversion subdimensions.

Testing of the reversed U-relationship between SIP-Extraversion and SIP-Emotional Stability

Although previous regression curvilinearity testing of the personality dimensions-SIP
relationship established no sign of curvilinearity that would indicate reversed U-relationship
between SI/P and Extraversion or Emotional Stability, additional and more conventional
testing of that relationship was made by using ANOVA. SIP was considered the dependent
variable, while low, average and high Extraversion and Emotional Stability were considered
as three levels of the independent variable, determined by z-values calculated in the whole

sample of participants (z<-1= low level; -1<z<+1= average level; z>1= high level).

> The results of nonparametric correlation analyses between Er SIP and personality can be provided by the first
author upon request.
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Table 5. Basic descriptive statistics of SIP for different levels of Extraversion and Emotional
Stability calculated in the age group from 14 to 18 years of age.

o Extraversion Emotional Stability

2 g

v § low average high low average high
N 155 702 182 136 706 194
M 101,1 102,9 105,0 103,7 102,9 102,2
SD 15,96 15,15 14,29 15,78 15,18 15,24

The means show a trend of a constant growth of SIP with the increase of Extraversion, but the
trend is on the verge of significance (F=2.894; df=2; p=0.056), while there are no SIP changes
connected with the increase of Emotional Stability (F=0,383; df=2; p=0,682). These findings
clearly refute a reversed U-relationship between SIP and the two observed personality

dimensions (in contrast to some theoretical models).

DISCUSSION

The empirical analysis of the personality dimensions-SIP relationship regarding the gender

and the developmental frame of adolescence

The Extraversion-SIP correlation turned out to be the most stable and the highest of all the
correlations between SIP and personality dimensions, although low. It indicates that extraverts
are a bit better performing the perceptual speed test than introverts, more pronounced in the
sample of male than female adolescents. Additionally, this type of Extraversion-SIP
relationship was noted in the whole sample of participants and in the subsamples of 15 and 16

years of age so we can say that it is mostly present in the adolescent population. The highest
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relationship between SIP and Extraversion could stem from the nature of SIP tasks in this
research which are motorically demanding. Soc¢an and Bucik (1998) report that Brebner's
predictions say that extraverts tend to demonstrate fast and frequent motor reactions.
Although motor mobility in this research is not specifically measured, it can be assumed this
is the core of the Extraversion-SIP correlation. A secondary cause of the obtained correlation
is Eysenck’s (1967) prediction of higher extraverts results in exterior conditions of heightened
arousal, which are to a certain extent present in our research due to the competitive
atmosphere of testing in groups and the optimal time of the day for the testing. These findings
are consistent with the ones of Reeve, et al. (2006) and they slightly vary from the results
provided by Socan and Bucik (1998), which got correlations of the same sign, although
somewhat higher. However, the findings are clearly different from the zero correlation in the
research of Stough et al. (1996), Luciano, et al. (2004) and Bates and Rock (2004), probably
due to an essential difference of the SIP measures. On the other hand, the refutation of the

Extraversion-SIP reverse U-relationship in that research is consistent with our findings.

The correlation of S/P with Emotional Stability and Conscientiousness equals zero in every
observed age group and in the whole sample. In other words, emotionally stable and unstable
adolescents, both conscientious and unconscientious, get much the same results in a pencil
and paper SIP test. Given that according to Eysenck's theory (1967) the crucial factor for the
neurosis occurrence is the interaction between hereditary factors and the amount of stress that
the individual was subjected to, it is possible that this testing environment did not induce any
great stress for the participants, so that negative Emotional Stability-S/P correlation was not
found. Furthermore, the expectation of a low negative correlation between SIP (as a factor of
intelligence) and Neuroticism, set by Chamorro-Premuzic and Furnham (2004) model, also

was not confirmed. These facts suggest an interesting conclusion: Neuroticism interferes with
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those components of intelligence which are not determined by SIP (i.e. parts of attention and
working memory processes, the general processes of reasoning and deduction, meta-cognitive
processes). Nevertheless, the obtained results are mostly consistent with the findings from the
previous research because Socan and Bucik (1998) did not establish a Neuroticism-SIP
relationship in any of the pencil and paper SIP tests, while Stough et al. (1996), Luciano et al.
(2004) and Bates and Rock (2004) confirmed these zero correlations by using IT measures of
SIP. On the other hand, Reeve et al. (2006) found a correlation between Emotional Stability
and three measures of SIP in the range from 0.07 to 0.1, but believed that the percentage of
the explained variance did not indicate any meaningful relationship. Regarding the
Conscientiousness-SIP relationship the only comparable research is the one by Reeve et al.
(2006), resulting in very low and positive Conscientiousness-Gs correlations, but it is
necessary to treat this finding with caution. Namely, the percentage of the explained variance
is low (0.3% to 1.7%) and the correlations were of opposite sign to those from research that
showed a low negative correlation of Conscientiousness with intelligence, especially with Gf
(Chamorro-Premuzic, Furnham & Moutafi, 2004; Moutafi, Furnham & Paltiel, 2004). Finally,
theoretical expectations of a low negative Conscientiousness-SIP correlation, suggested by the
Chamorro-Premuzic and Furnham (2004), were not confirmed. However, this expectation
should be considered with precaution due to the difference between SIP and Gf, despite their

significant correlation.

The Intellect-SIP correlation in every specific age group and for male gender was not
significant, even though it reaches the significance level in the female (r=0.095; p=0.014) and
in the whole sample of adolescents (r=0.076; p=0.015). However, when we take into account
less than 1% of the variance that these correlations explained, we can conclude that we have

not found the Intellect-SIP correlation in the adolescent population. Our results are consistent
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with the findings of Bates and Shields (2003) and with the research that reports a zero
correlation of Intellect with g and Gf (Chamorro-Premuzic et al., 2004; Moutafi et al., 2005),
and which further correlate with SIP. On the other hand, the results are partially different from
the findings of Reeve et al., (2006) because in that research the significant correlation exists
for male and not for female adolescents, but that can be probably attributed to the
methodological differences. Concerning the expectations, the results were mainly consistent
with those derived from the Chamorro-Premuzic and Furnham model (2004) which does not
predict the Intellect-Gf correlation. A positive correlation of Intellect as a personality
dimension could be probably found with self-estimated intelligence, but that is a hypothesis
that requires further research. Additionally, Ashton, Lee, Vernon & Jang, (2000) report that
the correlation of the Openness (similar to Intellect) was the highest with the measures of Ge,

and low or nonexistent with the measures of Gf.

The Agreeableness-SIP correlation is a somewhat surprising finding. Namely, we didn’t find
any theoretical models that predicted a positive correlation between Agreeableness and SIP
(or Gf or g), or any research that reports such a relationship®, and the results of this research
indicated that it was present. Namely, Pearson correlation coefficients indicate that SIP
correlates very low and significantly with Agreeableness in the whole sample of male
adolescents and at the age of 15, while Spearman rank-order correlation indicates an
additional correlation between those variables for female adolescents and at the age of 16.
Although it is question how meaningful are correlations that explain merely 1-2% of the
variance, they are not drastically lower than the one in the Extraversion-SIP relationship and

request an explanation in further research.

% In the research of Reeve et al. (2006) this relationship is significant due to extremely high statistical power, but
because of very low correlations (0.04<r<0.11) the authors did not consider it to be meaningful.
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Testing the differences between gender associated Pearson r-s confirmed that in the
sample of adolescents the Big-Five dimensions-SIP relationship is not gender-specific,
although there is a tendency of a low positive SI/P-Intellect correlation only for female and a
low positive SIP-Agreeableness correlation only for male adolescents. In the previous
personality dimensions-SIP relationship research the gender differences were not statistically
tested so that the obtained results cannot be commented comparatively, but it can be carefully

affirmed that they are mostly consistent with the findings of Reeve et al. (2006).

The age dependence analysis of the personality-SIP relationship also shows that those
relationships during adolescence are mainly not age dependent. Namely, only the
Extraversion-SIP correlation was significantly higher at the age group 15 than at 17. It is
difficult to comment the obtained findings comparatively because the previous research of

personality dimensions-SIP relationship was not developmental.

The theoretical analysis of the research data on personality dimensions-SIP relationship

If SIP tasks of applied perceptual speed test can be considered intellectually challenging
enough for the consideration of the personality dimensions dependence of the test
performance according to Eysenck's theory of Extraversion and Neuroticism (1967), then the
results of this research confirm this theory only to a certain extent. Namely, this theory
predicts that in cases of slightly increased level of external arousal (which prevailed in this
research) higher Extraversion is related to slightly higher results in SIP tests with a certain
tendency towards the reversed U-relationship. Furthermore, Eysenck's theory predicts a
higher error rate for extraverts than for introverts. The results of the conducted research
confirmed only a slight increase of SIP with the increase of Extraversion. Moreover,

Eysenck's theory of Neuroticism predicts that in conditions which do not generate
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Neuroticism as a state, such as in our research, emotionally more stable people show only
slightly higher SIP with an eventual tendency towards reversed U-relationship and slightly
lower error rate. Our research did not confirm any relationship of Emotional Stability with the

results in SIP test.

However, Robinson's (1989) hypothesis about reversed U-relationship between Extraversion
and intelligence tests performance is even more clearly refuted by the results of the SIP test
and that additionally suggests that SIP is not the component of intelligence which is under the

curvilinear influence of arousal.

The Chamorro-Premuzic and Furnham (2004) model is partially confirmed if we consider SIP
as a specific intelligence test and a measure of Gf at the same time. Namely, the predicted
SIP’s (1) low positive correlation with Extraversion and nonexistent correlation with Intellect
was confirmed, (2) zero correlation with Agreeableness was confirmed partially and (3) low

negative correlation with Emotional Stability and Conscientiousness was refuted.

Finally, the obtained results can be commented in relation to the developmental theory of the
mind-personality relationship of Demetriou et al. (2003). The theory generally predicts low or
zero correlations between SIP and self-estimated personality dimensions because the
constructs belonging to the different level of mind and personality are involved in the
correlations. Furthermore, the research of the hypercognitive system and self-estimated
personality traits relationship (Demetriou et al., 1999) suggests very low and positive
correlations of SIP with all the Big-Five personality dimensions, except for Emotional
Stability (where the correlation should be zero). The results of our study agree relatively well
with the predictions of Demetriou et al. and can be considered as a test of the relations

between the levels of mind and personality which the authors did not conduct.
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There is also a need to repeat this study using more different SIP estimates so that the results
could be comparable to various estimates of SIP in different studies. Furthermore, in the
forthcoming studies it would be important to apply one of the g measures besides the SIP
measures so that it can be distinguished what part of the personality dimensions-g relationship
is described by the personality dimensions-SIP relationship. Namely, in defining SIP and its
importance in the structure of human intellect there is no complete consensus (Danthiir et al.,
2005; Zebec, 2004), but all the authors point out that SIP represents the duration time of a
cognitive process which occurs during a successful performance of every cognitive or mental
task. Therefore, it is important to examine whether and how the duration time of the cognitive
process is related to personality dimensions and to extract that relation from the complicated

personality-intelligence relationship.
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