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Abstract

Intelligence scales have become a commonly usethadefior the prediction of
human performance across a variety of occupatiodssattings. Nevertheless, there is
still debate among researchers about whether theltseof these scales can be
considered an accurate indicator of an individualis capability or whether they also
reflect the impact of personality traits on intg#ihce scores. Researchers have begun to
investigate connections between neuroticism arelligence scores, but the results of
studies are somewhat conflicting and inconclusiereover, it is noteworthy that few
studies have considered cross-cultural differencesthis relationship, and have
systematically examined age and sex differencesnwdlaining the relationship
between intelligence scores and neuroticism. Tdicae and extend previous work,
four independent but related studies were condudtedexplore the empirical
relationship between neuroticism and intelligenceras, and the mediation effect of

sex, age and cultural differences in this assariati

Study 1 investigated the psychometric propertiesaof English version of the
Neurotic Behaviour Scale (NBS) among a student |adjonm of undergraduate students
(N = 177). The NBS is a specifically-designed testthg author to measure the
neuroticism trait among the Libyan population. Thsults confirmed the validity and
reliability of using the English version of the NBS&r the remaining studies in the
thesis. Study 2 examined the relationship betwatglligence and neuroticism scores
using the Arabic version of the NBS and the WechdBellevue Intelligence Scale
(WBIS) among a sample of Libyan studeris< 75). The findings revealed that while
differences between the intelligence scores ofdkiels of neuroticism scores were not
statistically significant, the scaled scores of thgh-neuroticism group on the WBIS
subtests were more scattered than other groupsthendlifferences were clinically
significant on the Arithmetic, Information and Digbymbol subtests. In Study 3, the
English version of the NBS and the Wechsler Adutélligence Scale (WAIS-I1II) were
administered to 77 British students, ages betwéeto 26 years. The main finding of
this study was that the effect of the high level nguroticism on an individual’s
performance on the Performance scale of the WAISAk higher than its effect on the
Verbal scale. Finally, Study 4 provided an aggredatnalysis of the data from Studies
2 and 3 to systematically compare the effect ofucal differences in explaining the



relationship between neuroticism and intelligena®res (alongside age and sex
differences). The results revealed that while sed age differences in students’
neuroticism scores were similar across Libyan amdisB samples, there were
differences in the relationship between neuroticesmd intelligence scores across the
two cultures. Findings are evaluated in light otem empirical and theoretical

developments relating to neuroticism and intellggen
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CHAPTER 1 Introduction

1.1 Study Background

The purpose of this chapter is to outline the gbation in the current thesis and to
illustrate the importance of examining the linkgvieen neuroticism and intelligence
scores across different cultures. It also aimslitestrate the need to examine the
possible mediation of sex and age in this associatt will argue that personality and
intelligence are two core individual difference daons (Bonaccio & Reeve, 2006) and
that the use of personality and 1Q tests has becwelleestablished and a commonly
used method for recruitment and the predictionwohan performance across a variety
of occupations and settings (Chamorro-Premuzic,3208altby, Day, & Macaskill,
2007; Manktelow & Lewis 2005; Neisser et al., 1996g¢vertheless, there is still debate
among cognitive researchers about the extent tachwimtelligence tests can be
considered a pure measure of intelligence, andhehé¢he results of these tests can be
considered an accurate indicator of an individutalie capability or whether they also

reflect the impact of non-cognitive factors on llgence scores.

Cognitive researchers have not reached an agratangnt about the importance of
non-cognitive factors, such as personality traits, explaining an individual's
performance on intelligence tests. Moreover, reteas (e.g., Costa et al., 2000; Lynn
& Irwing, 2008; McCrae et al., 1999; McCrae, 200haye argued that other variables,
such as sex, age, and one’s cultural backgroung, pravide better explanations for
individual differences in intelligence and neurim scores. However, there is a
general lack of agreement regarding those fact@srhight play an important role in
influencing an individual’s level of neuroticism gamtelligence. Therefore, the role of
personality traits in intelligence scores, and tiée of sex, age, and culture in
explaining the relationship between intelligencel gersonality scores require further
detailed examination. The following sections ofstldhapter are presented in three
sections: to explore the link between personaliy mtelligence scores (1.1.1), the role
of sex and age differences in explaining differsnae personality and intelligence
(1.1.2), and, finally, the importance of cross-gtdt differences in describing changes

in personality and intelligence scores (1.1.3).



1.1.1 Personality and Intelligence Scores

Theories of personality presented by Cattell, Bgke and Costa and McCrae are
considered to be some of the most important anidenfial studies in the field of
personality traits. However, while there is somstidction among these theories with
regard to the number of personality traits and nmgpof different personality factors,
all theories are in agreement that neuroticism $oan important basic dimension of
personality (Bargeman et al., 1993). Neuroticisns leeen defined as “a broad
dimension of individual differences in the tendencyexperience negative, distressing
emotions and to possess associated behaviouralogmitive traits” (Costa & McCrae,
1987, p. 301). The dimension of neuroticism encasaesa all individuals; differences
between people are of degree, not type (Ellenb&gdndgins, 2004).

The importance of personality traits in explainimgdividual differences in
intelligence scores has received much support.ifigiance, Wechsler (1950, 1975)
argued that intelligent behaviour requires specifental factors (e.g., abstract
reasoning, visual and auditory perception, spedaWw, fgeneral memory and place
memory), but also requires other necessary factongch he called non-intellective
factors, such as disinterest, impulsion, and pelg#gntraits. More recently, many
researchers have argued that non-cognitive facstoi) as personality traits, play an
important role in the development of adult intefiet competences (Ackerman &
Beier, 2003; Ackerman & Heggestad, 1997; Chamorsrizic, 2003; Chamorro-
Premuzic, Furnham, & Ackerman, 2006; Chamorro-P@opu-urnham, & Petrides,
2006), and that the performance of individuals Qntésts may be influenced not only
by their abilities but also by their personalityits (Ackerman & Heggestad, 1997;
Moutafi, Furnham, & Paltiel, 2005; Moutafi, Furnhag Tsaousis, 2006).

Therefore, many researchers have attempted to rigrate how intelligence and
personality traits are empirically related. Thossearchers have, however, found
conflicting results. For instance, while severaleachers (e,g., Ackerman &
Heggestad, 1997; Austin et al. 2002; Chamorro-Peéenu-urnham, & Ackerman,
2006; Escorial, Garcia, Cuevas, & Juan-Espinos@é;2Dounsbury, Welsh, Gibson, &
Sundstrom, 2005) have found evidence of a negatihationship between neuroticism
and intelligence scores as measured by variousamnahbility scales (e. g., vocabulary,

spatial, abstract reasoning, fluid intelligence atnystallised intelligence), other



researchers (e.g., Baker & Bichsel, 2006; Di FabiBalazzeschi, 2009; Furnham &
Monsen, 2009; Holland, Dollinger, Holland, & Maclad, 1995) have failed to
support this relationship. Another perspective asgthat the relationship between
neuroticism and intelligence is not a direct relaship but it is mediated by test
anxiety, which has negatively impacted upon thefgperance of participants on
intelligence measures (Chamorro-Premuzic, Furni&ametrides, 2006; Moutafi et al.,
2006). The conflicting results from previous stwdisuggest that the relationship
between neuroticism and intelligence is not cleamnd therefore requires further

investigation.

1.1.2 Role of Sex and Age Differences in Personalit y and
Intelligence

There is now growing evidence to support the cldiat sex and age differences play
an important role in explaining individual differe@s in both neuroticism and
intelligence scores (e.g., H. Eysenck & Eysencl@1H9 S. Eysenck, Barrett, & Barnes,
1993; Furnham, Rawles, & Igbal, 2006; RubinsteinS&ul, 2007). However, the
findings from previous studies have continued tovsleonflicting results. For example,
while several researchers (e.g., H. Eysenck & Eglsel®91a; S. Eysenck et al., 1993;
Furnham et al., 2006; Lewis & Maltby, 1995) havendaded that neuroticism scores
among females remain significantly higher than ogcism scores among males, other
researchers (e.g., Abdullatief, 1990; Rubinstei@03) have failed to support this
conclusion. Moreover, there are contradictory fingsi with regard to the role of age in
neuroticism scores. It is believed that levels efinoticism among individuals do not
remain stable with age, but vary over time. Fornepl®, the highest level of
neuroticism scores appears during adolescenceys$enek & Eysenck, 1991a; Schultz
& Schultz, 2005), and that this decline in neurstit scores begins at almost the age of
18 (McCrae, 2001a; 2001b) for both males and fesn@ieCrae et al., 1999). However,
age differences in individuals’ neuroticism scofesve not been found by other
researchers (e.g., Aboalniel & Doosoki, 1986; Elarad2001).

The role of sex and age differences in explainirgliigence scores was also found
to be unclear. Researchers studying intellectuditiab have not agreed about the
importance of age and sex differences in intellagerscores. Some of them have

reported that the performance of individuals omstésat measure fluid abilities, such as



the Performance Scale of the Wechsler Adult Iigelice Scales (WAIS), tends to
decline with age (Tucker-Drob & Salthouse, 2008)d @ahat performance on tests
measuring crystallised abilities, such as the Me8zale of WAIS, tends to increase
with age (Kaufman & Horn, 1996). However, the fimgls are unclear, as several
researchers have also failed to identify any atme® differences in individuals’ fluid

abilities (Moutafi, Furnham, & Crump, 2003) or daiised abilities (Shuttleworth-

Edwards et al., 2004). Similarly, whereas reseascfe2g., Furnham & Monsen, 2009;
Lynn & Dai, 1993; Rushton, Cvorovic, & Bons, 2003Qpported the advantage of
males in general intelligence, the findings of othesearchers (e.g., Holland et al.,
1995; Maleka, 1996) have not found sex differennegeneral intelligence. Moreover,

sex and age differences were found to have anaictien in influencing intelligence

scores (Lynn & Irwing, 2008). These conflicting ults offer good evidence about the
importance of further investigation into the eff@ftsex and age differences and the
interaction between both sex and age variablestalligence scores. The effects of sex
and age differences in personality traits and ligeshice lead to predictable differences
in leisure behaviour, occupational performance, laglth-related outcomes of men and

women of all ages (Schmitt, Realo, Voracek, & All#008).

It is argued that a clearer understanding of how agd sex differences may
influence both neuroticism and intelligence scasegquired. A further contribution of
the current thesis is to see how these variablgsinilaence the relationship between
intelligence scores and neuroticism within the sguopulation (and across cultures).
Indeed, there is considerable research evidenicetify a strong relationship between
sex and age differences in an individual’s neursiticand intelligence test scores, (e.g.,
Ackerman & Heggestad, 1997; Di Fabio & Palazzes2B9; Furnham & Monsen,
2009). However, despite studies that have investigahe relationship between
neuroticism and intelligence test scores, very feave considered sex and age
differences in explaining the relationship betweenroticism and intelligence. There is
some evidence suggesting that the relationship detwieuroticism and intelligence
scores is stronger among males than among femhdas €t al., 1993; Lynn, Hampson,
& Magee, 1984), and age differences have been faankfluence or mediate the
relationship between neuroticism and intelligena®ras (Moutafi et al., 2003).

Therefore, given the conflicting results, the psecrole age and sex differences in



explaining the relationship between neuroticism emelligence scores requires further

consideration.

1.1.3 Cross-cultural Differences in Personality and Intelligence
Scores

It is argued that cultural diversity may play ategral role in explaining the possible
differences in neuroticism and intelligence scof&®ss-cultural research on cognitive
abilities highlights some interesting cultural diftnces in many cognitive processes
including perception, attention, numerical abitieand problem-solving. Researchers
attributed these differences to the variations betwcultures in terms of education
(Matsumoto & Juang, 2008), technology (Greenfi@l@98), and economy (Rushton &
Cvorovié, 2009). Alongside, the role of culture on neurlstit scores has been
supported by researchers who have investigatedrdlee of cultural differences on
neuroticism scores and the cultural variationsex and age differences in neuroticism
scores (c.f.,, Costa et al., 2001; Eysenck et 8B31Lynn & Martin, 1997; McCrae &
Terracciano, 2005). Therefore, a central argumentfgrward in this thesis concerns
the need to examine cross-cultural differenceshénrelationship between neuroticism
and intelligence scores, and in the magnitude wfasel age differences in neuroticism

and intelligence scores.

Most previous studies (e.g., Lynn, 1981; Lynn &ritg 1997; J. T. Nijenhuis &
VanderFlier, 1997; Rushton, Skuy, & Fridjhon, 20023ve found differences in
neuroticism and intelligence scores across diffeceftures. Costa et al. (2000) argued
that age differences in personality scores appdaregflect maturational changes rather
than cohort differences; men and women became rearetionally stable, more
socially independent, more conventional, and ga&eted. Most of these changes are
socially desirable; therefore, “different environme might be expected to give rise to
different patterns of adult [males and females]ellgyment” (Costa et al., 2000, p.
237). Aligned with this, patterns of age differesae neuroticism scores were not found
to be similar in British and German samples (Dolame& Lucas, 2008).

The effectiveness of cultural differences in neigrstn scores was assumed not only
in the pattern of age differences, but also inrtfagnitude of the level of neuroticism
and sex differences in neuroticism scores. Lynn8{)9eported that the level of



neuroticism in developing countries is higher thiaa level of neuroticism in advanced
Western countries; and this was because stresgshwbi an important factor in
neuroticism, may arise from different sources idolg political, social and economic
instability. Lynn argued that life in the advanc®¥destern countries is relatively
unstressful compared with other countries. Moreo@asta, Terracciano, and McCrae,
(2001) argued that cultures differ in the degreewtoch sex roles are emphasized,
which should lead to differences in personalitytétaAs a result, sex differences in
personality traits might be greater in developingurdries (Matthews, Deary, &
Whiteman, 2003), where differences in norms for s@rs are generally larger and
there is less equality between the sexes (Lynn &tiMal997). However, the claim that
cultural differences in neuroticism scores simpbflect the differences between
developing and advanced countries in the term\al lef stress may not be an accurate
explanation for cultural difference in neuroticis®tress may also arise from sources
other than those mentioned by Lynn (1981). Foramms¢, stress may arise when
individuals are unable to create the necessary itonsl for obtaining their goals
(Hobfoll, 1998). Therefore, cultures may differterm of stress sources rather than the
degree of stress (Aldwin, 2007).

While many researchers have argued that sex difese (Furnham & Monsen,
2009; e.qg., Rushton et al., 2007) and age diffea®eiie.g., Moutafi et al., 2003; Tucker-
Drob & Salthouse, 2008) are important predictors idividual differences in
intelligence scores, very few studies have expji@kamined the magnitude of sex and
age differences in intelligence scores across réiftecultures (c.f., Lynn & Irwing,
2008; Tsushima & Bratton, 1987). Therefore, thesrof cultural differences in the
magnitude of age and sex differences in an indaliduintelligence scores remains

unclear and requires further investigation.

As will be identified in chapter 2, there is grogisupport for the identification of
cross-cultural differences in explaining the reaship between neuroticism and
intelligence scores. Previous researchers (e.gam@hro-Premuzic, Furnham, &
Petrides, 2006; Demetriou, Kyriakides, & Avraamigd@003; Di Fabio & Palazzeschi,
2009; Holland et al., 1995; Moutafi et al.,, 200@p&h et al., 1996) have found
differences in the relationship between neuroticeamd intelligence scores in different

cultures, and such findings have contributed to wndlerstanding with regard to the



possible moderation of the cultural background aftipipants in the relationship
between neuroticism and intelligence scores. Thag, we understand the relationship
between neuroticism and intelligence scores woudd different across cultures.
Previous researchers have not investigated thisngssn, and the current work,
therefore, will examine whether the cultural backgrd of individuals can be
considered as a moderator variable in the reldtipndetween neuroticism and

intelligence scores.

In summary, there are two important limitationshiit previous work that needs to
be addressed within the current thesis. Firstlystnod the previous studies were aimed
at investigating the magnitude of the relationshgtween cognitive abilities and the
neuroticism trait using a wide range of cognitildity tests and personality measures.
As a result, it was difficult to obtain consisteartd replicable results on correlations.
Stough et al. (1996) suggested that because matsydecognitive abilities may share
only a 30—40 per cent common variance when coe®)af personality traits do not
correlate with a specific test of intelligence, ythway still correlate significantly with
another test. Therefore, the best approach is ¢causange of intelligence tests that
cover a wider range of abilities (Escorial et 2006; Stough et al., 1996). Wechsler
intelligence tests were designed to measure a widege of cognitive and non-
cognitive abilities in addition to the general facof intelligence ‘g’ (Wechsler, 1975).
The numerous subtests of the WAIS provide an ektensderstanding of the overall
intelligence of the individual, as well as theirtpaular strengths and weakness (Maltby
et al.,, 2007). Therefore, the WAIS is widely usegl sychologists in evaluating
cognitive performance (Greve, Bianchini, Mathiasuston, & Crouch, 2003; Huffman,
2004). Nonetheless, studies that have utilized éhtre WAIS to investigate the
relationship between intelligence and personaligits were limited. The author

therefore will use two versions of the WAIS in thiesis.

Secondly, the majority of previous work used sc#hed measure a wide variety of
personality traits, such as the Fifteen Factor Quesaire (comprises 200 items
measuring 15 personality traits), and thereforeerofioverlooked more detailed
explanations of individual personality traits. Fexample, if a questionnaire fails to
include many items that clearly tap into measufe®earoticism, then the description of

neuroticism that is studied by researchers willneerower (c.f., Maltby et al., 2007).



Other studies (e.g., Chamorro-Premuzic, FurnhamPdrides, 2006) used scales
consisting of a large number of items to measumee particular personality trait (e.qg.,
the Eysenck Personality Profiler [EPP], which coisgs 420 items measuring the three
specific personality dimensions), then a cleared arore robust definition of these
specific personality traits will be captured, angyim be very difficult to answer in one
session. Elmadani (2001) suggested that to aveskttwo difficulties, personality traits
can be separated from each other during testirdytaoreate new detailed measures of
each personality trait. This will provide measufes each trait consisting of a brief
number of items that covers all the trait composesntd can be answered in one
session. Thus, a new scale, the Neurotic Behavieale (NBS), was prepared
(Elmadani, 2001), consisting of 39 items which nueashe neuroticism trait separately

from other personality traits. The NBS will be usedhis thesis.

1.2 Aims of the Thesis

The thesis investigates the relationship betweematieism and intelligence scores
among two different cultures: British and, for thest time, Libyan. It also aims at
extending the findings from previous studies byrexéng the possible mediation of
age and sex differences in this relationship. Tinque contribution in the current thesis
is to examine the role of cultural differences be#w Libya and Britain on the
relationship between neuroticism and intelligencerass and on the magnitude of sex
and age differences in neuroticism and intelligesceres. Moutafi et al. (2005)
believed that this kind of study is important bex=u

It has important implications in the applied fieddl psychology. Both
personality and intelligence are individually used predictors of
different types of performance, such as academicjaln performance
... Therefore, the understanding of the underlyingtienship between
these two constructs can be used to improve thedigive validity, and
shows that it would be most useful to use both oressin conjunction
instead of either individually. (p. 1031)



1.3 Research Questions

The thesis addresses five research questions eesigo provide a more
comprehensive understanding of the links betweersopelity, neuroticism, and
intelligence scores among British and Libyan popoites. The following five research

guestions are addressed:

1. Is there a relationship between neuroticism scares intelligence scores

after the contributions of age and sex have bdantato account?

2. Does students’ performance on the Wechsler adtdlligence scales and
subtests differ according to their sex, age, anél$eof neuroticism?

3. Are there sex and age differences in the Libyan 8nitish students’

neuroticism and intelligence scores?

4. To what extent does the relationship between neisot and intelligence
scores and the effect of sex and age on this oekttip differ between the

Libyan and British samples?

5. To what extent do the differences in neuroticisnd amelligence scores
among the Libyan sample differ from the differendesneuroticism and
intelligence scores among the British sample, atingrto the variables of

sex, age, and level of neuroticism?

1.4 Pictorial Representation of Outline and Steps of Thesis

Figurel provides a pictorial representation of the ostlin the current thesis. The
thesis will examine the relationship between necah and intelligence, and
investigate the role of sex, age, and culturaledghces in explaining this relationship
between neuroticism and intelligence scores. Thsishincludes a literature review,
followed by four main studies, each of which isigeed to examine the relationship

between neuroticism and intelligence scores adrasslifferent cultures.



Figurel Outline and steps of thesis

Relationship between Neuroticism and Intelligence &®res

.

Perception of the Problem
Little understanding of the impact of neuroticism an individual’s intelligence
scores and role of sex, age and cultural differgincéhis association

4

Research Questions
» |s there a relationship between neuroticism arelligence scores?
« What is the role of levels of neuroticism on iriggdhce scores?
« Are there sex and age differences in neuroticisthitelligence scores?
« Is this relationship different according to thetatdl background of individuals?
« Do the sex and age differences in neuroticism atalligence scores vary
between Libyan and British populations?

Role of Personality

Role of Intelligence —_| Trait theories of intelligence, sex, age, ahd
Theories of intelligence, sex, age, a > cultural differences in neuroticism scores
cultural differences in intelligence \1— v

Relationship between Neuroticism and

Preparing Tools of the Thesis 2 Intelligence
* Wechsler Adults Intelligence Scaleg Influence of neuroticism in intelligence
* Neurotic Behaviour Scale (NBS) scores, role of sex, age, and cultufal

differences in this relationship

Empirical Studies

! |

Study 1: Study 2: Study 3:
Reliability and validity of the|| Relationship between intelligengg Relationship between intelligenge
NBS on a British sample and neuroticism scores among|{ and neuroticism scores among |a
Libyan population British population
Study 4:

Intelligence and neuroticism scorg
among Libyan and British populations:

cross-cultural study

¢ PhD thesis

* New scale of neuroticism
e Quantitative data explaining the relation betwegen
neuroticism and intelligence and the role of sege, &
and cultural difference in this relationship
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1.5 Chapter Summary

It is argued that whilst intelligence tests havecdmee well established and a
commonly used method for understanding and predjctthe behaviour and
performance of individuals across a variety of @sgs, there are inconsistencies with
regard to the relationship between intelligence pasonality traits. It has also been
suggested that the relationship between persorteditg and intellectual abilities might
be a factor affecting performance on personality & tests (Ackerman & Heggestad,
1997; Moutafi et al., 2005; Moutafi et al., 2006ektsler, 1975; Zeidner & Matthews,
2000). Using the psychometric approach, many rebeess have examined the
relationship between personality traits, in patdcueuroticism and intelligence scores.
Consequently, a number of points have been obseRretdly, the results among many
studies were conflicting. Secondly, the roles of, sgje, and cultural differences in this
relationship have not received much attention, iledpeir relevance. Thirdly, most
previous studies were largely based on samplesdiérated from Western and Asian
populations; the Arabic culture has not receivedcimattention, although it differs
greatly from the Western and Asian cultures in gwhlanguage, religion, economy,
gender roles, interests, and customs, all of wimay vary significantly (Hofstede,
2001; Keddie, 2007). Finally, relatively few resdaars have utilized the entire WAIS-
lll test to investigate the relationship betweeneliigence and personality traits,
although it was designed to measure a wider rahgegnitive abilities in addition to
general intelligence, and is considered to be thetwidely used intelligence test. The
current work, therefore, further examines the retethip between neuroticism and
intelligence scores and the role of sex, age, atidral background in explaining this
relationship across two different cultures, using third edition of the Wechsler Adult
Intelligence Scale (WAIS-IIl) and, for the firstnte, a new scale of personality

measuring only the neuroticism trait.

It was also argued that while personality and ligiehce remain as two core
individual domains, there may be some degree ofl@yecross the two variables, but
at present there is no agreed understanding wghrdeto those shared factors that
might influence scores on neuroticism and intefiigee scales. While many researchers
(e.g., Costa et al., 2000; Lynn & Irwing, 2008; Me€ et al., 1999; McCrae, 2001a)
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have presented sex, age, and cultural differereg®ssible explanations for accounting
for individual differences in both intelligence anduroticism scores, other researchers
have failed to find any role for age or sex diffeses in explaining individual
differences in either intelligence scores (e.gav@ord, Gray, & Allan, 1995; Holland
et al., 1995; Shuttleworth-Edwards et al., 2004personality scores (e.g., Elmadani,
2001; Rubinstein, 2005; Schmitt et al., 2007). Thhe extent to which age and sex
differences may explain individual differences iotlb neuroticism and intelligence
scores remain relatively unclear and require furtinwestigation. This thesis will
therefore investigate the specific nature of bah differences and age differences in
explaining individual differences in neuroticism damntelligence scores, and also
investigates the role of cultural differences betwéibya and Britain on the magnitude

of both sex differences and age differences inataaism and intelligence scores.

Chapter 2 will provide a more detailed summary mvpus theory and research
concerning intelligence and neuroticism, before sadgring the importance of
examining the role of age and sex differences whgaaining individual differences in

neuroticism and intelligence scores across cultures
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CHAPTER 2: Literature Review

2.1 Introduction

This chapter will critically outline alternativehdories of intelligence and personality
and illustrate how further research is needed taneéme the role of sex and age
differences in explaining individual differences looth personality and intelligence
scores across different cultures. It will demortstraow researchers in the field of
human intellectual abilities and personality trdits/e yet to reach total agreement on
the role of age, sex and cultural differences irs@eality traits and intelligence scores.
This chapter will argue that previous researchfagesd to provide an agreed statement
about the role of personality traits, particulanBuroticism, and how this particular trait
may influence an individual’'s performance on ingelhce tests. The chapter will begin
by summarising key theories and approaches to iepda intelligence before
summarising the key literature of personality (aedroticism). Finally, the chapter will
review previous literature to establish the impoc@ of age, sex and cultural
differences in explaining the relationship betwekath intelligence scores and

personality traits (specifically neuroticism).

2.2 Role of Intelligence

Researchers who have studied the development afitoag abilities have not
reached agreement about the importance of ageamséxcultural differences in the
performance on intelligence tests. Some researcignse that the performance of
individuals tends to increase with age on tests ti@asure crystallised abilities (e.qg.,
Kaufman & Horn, 1996), and that performance onsteseasuring fluid abilities tends
to decline with age (e.g., Tucker-Drob & Salthou2€08), and that the general
intelligence scores of males tend to be higher tearales (e.g., Deary, Irwing, Der, &
Bates, 2007; Dykiert, Gale, & Deary, 2009; Furnh&nMonsen, 2009; Lynn & Dai,
1993; Rushton et al., 2007), However, findings thfeo studies did not confirm these
results either for age differences in individualsiid abilities (e.g., Moutafi, et al.,
2003) or crystallised abilities (e.g., Shuttlewetiwards et al., 2004) or for sex
differences (e.g., Holland et al., 1995; Maleka9@)9 Therefore additional research is

needed to examine the role of age and sex diffeeent an individual's intelligence
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scores. These conflicting results highlight the am@nce of further investigation into
the effect of sex and age and the interaction b&tveex and age in individuals’ scores
on intelligence tests. The effects of sex and afferences in intelligence lead to
predictable differences in school performance asalipational performance of men and

women at all ages (Schmitt, Realo, Voracek, & AIRK0S8).

There is further evidence to suggest that diffentures have found fundamental
differences in general intelligence scores (Lynn\&nhanen, 2006; Rushton &
Cvorovié, 2009). However, other researchers (Tsushima &t@ra1987) found that
cultural differences may just relate to differenoesspecific sub-scales such as Verbal
subtests of the Wechsler Adult Intelligence Sc@®slS). Furthermore, the interaction
between sex, age and cultural differences in inftugy intelligence scores has not
received much attention from researchers in théd fief intellectual behaviour.
Therefore, the current thesis was designed to harldsuch findings to examine the
importance of age and sex differences in intellagescores across cultures, and to
examine the extent to which sex and age differemcéstelligence scores affected by

cultural differences between Libya and Britain.

2.3 Definition and Theories of Intelligence

The term ‘intelligence’ is commonly used in everydife, despite a lack of
agreement between either laypeople or psychologrsits actual definition. Thus, there
have been many definitions of intelligence, whiefiect the variety of the theoretical
backgrounds of authors. Sternberg (1985) summatizedfindings of a symposium
titled “Intelligence and its Measurement”, publidhen the Journal of Educational
Psychology in 1921, where fourteen experts offedeinitions of intelligence.
Sternberg (1997) classified the most common elesnienthe proposed definitions into
three groups (a) higher level abilities includirizgsact thinking, mental representation,
problem solving, and decision making; for instariggelligence is the ability to carry
on abstract thinking’ (L. Terman) (b) the ability kearn, such as ‘intelligence is the
ability to acquire abilities’ (H. Woodrow), and (ajlaptation to meet the demands of the
environment effectively; an example for this comtesxthat ‘intelligence is a general
capacity of an individual consciously to adjust thigking to new requirements’ (W.
Stern).
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It is argued that an important theme in many daéing of intelligence over the years
has been that of adaptation (Sternberg, 1997)ekample, Huffman (2004) defined
intelligence as “a general capacity to profit frexperience, acquire knowledge, and
adapt to changes in the environment” (p. 299).llige:ce, according to Demetriou et
al. (2003), refers to the “abilities underlying kvledge acquisition, understanding, and
learning that enable the person to cope with thengimg demands of the world” (p.
548). Similarly, Sternberg et al. (2000) definedelligence as “the ability to adapt
flexibly and effectively to the environment” (p. )1J/Adaptation is also the main theme
in David Wechsler’'s definition, where “Intelligence the capacity of the individual to
act purposefully, to think rationally, and to desdfectively with his environment”
(Wechsler, 1997, p. 1).

Differences between these definitions of intelige are more related to detail than
substance; each one includes a description of pHrtmtelligence (Nettelbeck &
Wilson, 2005). The definition that is regarded as of the most influential definitions
is Wechsler’s definition (Colman, 2006), and thesduse Wechsler in his definition of
intelligence combines between cognitive and nomitog factors in intelligence.
Wechsler (1950) argues that intellectual factorshsas abstract reasoning, numerical,
and working memory are required for intelligencédagour as well as non-intellective
factors such as personality traits. In addition,cA&er did not only provide a theory
about intelligence, but also provided an objectiveasure of intelligence, which was
designed in light of his definition. Wechsler's tesf intelligence enable us to obtain
separate verbal and performance 1Qs in additigdhdayeneral 1Q score. As the current
study uses the Wechsler Adult Intelligence ScaMBAIS), the researcher adopts
Wechsler's definition of intelligence in this thesWhile this chapter does not aim to
provide a comprehensive account with regard tocdtecept of intelligence, it will
provide some background information concerning tilesoof intelligence in order to
examine the relationship between personality atedligence scores.

2.3.1 Charles Spearman: Theory of General Intellige  nce (g)

Spearman (1923) proposed that intelligence congprise kinds of factors: a
general factor and specific factors. The generdityalbr ‘g’, which is perceived to be
the most important, is required for performancantelligence tests of all kinds, while
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each specific ability or ‘s’ is required for penfioance on one type of mental test.
Spearman based his theory on his observation wieemxamined data on many
cognitive abilities, using a diversity of tests,dafound that there were positive
correlations between these tests. On the basipedrBian’s theory, performance of an
individual on tests that measure a specific abdiépends on both factors: ‘g’ and ‘s’
(Sternberg et al., 2000). Spearman did not speb#gynumber of specific abilities ‘s’
that make up general intelligence (Sundin, 201@ndtheless, the general ability factor
‘0’ has become the most important statistical \@ean the psychology of individual
differences; it represents the most powerful ptediof formal education, marital

choice, professional success and political conoapt{Chamorro-Premuzic, 2003).

2.3.2 Multifactor Theory: L. Thurstone

Thurstone (1938) agreed with Spearman’s hypothe$isa general factor of
intelligence. However, he argued that the genematof is a second order factor;
therefore the importance of this factor is notamé. The important factors, according
to Thurstone, are what he termed primary mentditiasi Thurstone (1938) proposed
that intelligence comprises approximately severmary mental abilities: verbal
comprehension, word fluency, number skill, spatisualisations, perceptual speed,
associative memory, and reasoning. Thurstone’sryhebintelligence postulates that
general intelligence is the result of these sevdferdnt aspects of intelligence
(Sternberg, 1985). Thurstone was the first who estggl that there were a number of
factors to intelligence, rather than just one oo factors. However, conclusion of this
theory has been reached by the result of factdy@matudies of tests scores; as such, it
is limited by the nature of the instruments usedassess various abilities (Gardner,
2006a).

2.3.3 Raymond Cattell’'s Theory

Raymond Cattell (1971) agreed with Spearman’s vieith respect to general
intelligence ‘g’, but suggested that there are tyes of ‘g’, namely: fluid intelligence
and crystallised intelligence. Fluid intelligenag)(refers to the ability to solve abstract
relational, acquisition of new information, and teasoning abilities and memory.
According to Cattell’s theory, fluid intelligence not influenced by the environment
and education, it is dependent on the efficientfiaming of the central nervous system
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(Chamorro-Premuzic, 2003), and therefore tendetdinte with age (Kaufman & Horn,

1996; Tucker-Drob & Salthouse, 2008). In contraststallised intelligence is a product
of environmental variation and depends on infororatand skills that are acquired
through experience and education within a cultarel therefore tends to increase with

age as knowledge and experience increase (Ca®él8; 1971).

Eysenck (1995) argued that tests of fluid abildf) @re usually timed and that tests
of crystallised ability (gc) are usually untimede Hlso suggested that the Wechsler
verbal subtests could be used as measures off{dq)eaformance subtests as measures
of (gf). Maltby et al. (2007) reported that Wechsliests measure crystallised
intelligence because they contain scales such asbwutary, information and
comprehension. Fluid and crystallised factors agewenough to represent the concept
of intelligence and involve abilities that are innfamt in determining intelligence.
However, each factor differs from the others wheewed developmentally and
psychometrically and in represents a definite cphaé intelligence. Thus, Cattell's
theory characterises several distinct forms oflligence, rather than a unitary theory of

intelligence (Horn, 1991).

2.34 Robert Sternberg’s Theory of Successful Intel  ligence

Sternberg introduced the tesuccessful intelligenc® describe the ability to realise
one of three functions: (a) adaptation to environinevhich refers to one's ability to
change oneself to suit the environment in which lores; (b) shaping of environment,
which refers to one's ability to change the enviment to suit oneself; and (c) selection
of environment, which refers to the ability to firadl new environment when the
individual failed to achieve the two previous fuonos. The successfully intelligent
person is able to carry out all the three functiorigen necessary (Sternberg, 1985;
Sternberg et al., 2000).

Sternberg et al. (2000) argued there are threedbmspects of intelligence that are
important to successful intelligence: analytic ligence, creative intelligence, and
practical intelligence. Analytic intelligence redeto the ability to analyse and evaluate
information, and comparison skills. Creative intgghce refers to the ability to
discover, invent, and generate novel and intergstiieas, and imagination skills.
Practical (or everyday) intelligence refers to #hdity to implement and utilise ideas; it
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is involved when intelligence is applied in everydiée. These aspects of intelligence
are learned; therefore, each can be improved (Stegret al., 2000). Furthermore, an
individual tends to have a stronger aptitude foe mr more of these aspects of
intelligence. The value of this theory is that ibghasises the importance of applying
mental abilities to real world situations ratherarihtesting mental abilities in

laboratories (Huffman, 2004). Sternberg, howeveresdnot describe the particular
contents with which intelligence operates. Thaitis irrelevant to his theory whether a
person is processing words or pictures or bodifprmation or material from the

personal or natural world. Rather, he supposesttigasame components will operate

irrespective of the kind of material that is beprgcessed (Gardner 2006a).

2.3.5 Howard Gardner: Theory of Multiple Intelligen  ces

Gardner and Sternberg reject the focus on the geimeelligence ‘g’ that is measured
by a short answer test. Both researchers agreeirtgtigence involves multiple
independent abilities. Gardner (2006a) for exanglggested that there were nine
distinct intelligences: (1) linguistic: languageillsk as intelligence of orator, and
journalist, (2) logical-mathematical: numerical Iskias intelligence of mathematician,
scientist, (3) musical: ability to generate, paricand value music, (4) spatial: ability to
form mental images, and to operate those mentabesiasuch as intelligence of
engineer, surgeon and chess player, (5) bodilyadsthetic: ability to use the whole
body such as intelligence of athletes, surgeons acirs, (6) interpersonal: ability to
understand other people, which important for peapléusiness, teachers clinicians,
and almost all careers, (7) intrapersonal: ability understand oneself such as
intelligence of salesperson, therapist and tea¢Bgnaturalistic: ability to interact with
nature, such as intelligence of biologist and radist; (9) existentialist: Gardner calls
this kind of intelligence the ‘intelligence of bigiestions’; it refers to the sensitivity and
ability to understand deep questions about humastegice, such as the meaning of life,
and why do we die.

Although Gardner (2006b, 2006c) critiqued the idéahe general factor “g”, he
reported that “g” is possibly a mixture of linguéstnd logical intelligence with some
component of spatial intelligence. However, he adythat ‘g’ is, in fact, a measure of
certain attributes that are valued in Western auesjt such as speed of response,
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flexibility of response, and motivation to succeedtests. Therefore, most tests of
intelligence focus on logical and linguistic intgnce. He refused to measure
intelligence through some paper and pencil tasitead, he suggested that all kinds of
intelligence can be measured through directly logkat activities, asserting that:
“spatial intelligence is most properly examinedd®eing how individuals navigate an
unfamiliar terrain, while interpersonal intelligents most properly examined by seeing

how individuals negotiate with other persons” (Gemnd 2006c, p. 504).

Gardner (2006b) affirmed that these forms of ifgetice are independent and that the
value of them may change according to one’s cultdeealso reported that although all
individuals have these forms of intelligence, n@ twdividuals have exactly the same
profile of intelligence, not even identical twinGgrdner, 2006a). Gardner’s theory has
captured the interest of educators; he challendasation systems to present material
in variety of learning modes rather than the tiaddl linguistic and logical-
mathematical (Huffman, 2004). However, Gardner&otly does not provide a scientific
method that can be trusted and validated to medbese abilities. Indeed, Gardner
(2006a) refused to measure these abilities thrqagier and pencil tasks that come up
with a single IQ score; instead, he suggested dlakinds of intelligence can be
measured through directly looking at activities.u$h there is no scale or fixed
standards from which to assess these abilities dng than one assessor. Therefore, the

outcome of this kind of assessment would be dep#ratethe abilities of the assessor.

2.3.6 Wechsler and Non-intellective Factors in Gene  ral
Intelligence

Previous research by Spearman, Thurston and Cdtiellsed on intellectual
abilities; they considered that intelligence wae tbsult of an individual's performance
on these abilities. Wechsler (1975) however rege¢tes orientation and argued that
intelligence cannot be equated with intellectualitgbnor a kind of cognitive ability;
furthermore, he postulated that tests of intellgewere not the same as tests of mental
abilities. Wechsler (1950) discussed intellectiaetdrs of intelligence, such as abstract
reasoning, numerical, and working memory, arguidt tthese were specific
requirements for intelligent behaviour, but they mt determine it alone. Intelligent
behaviour also required other necessary factorshwhe callechon-intellectivefactors

in general intelligence. These factors includedcafitctive and conative abilities which
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are part of global behaviour, such as disinteriegpulsivity, emotional stability, and
“relate to an individual's potential to perceivelaaspond to social, moral, and aesthetic
values” (Wechsler, 1975, p. 136). He argues thedllectual factors are required for

intelligence behaviour as well as non-intellecti@etors such as emotional stability.

Wechsler's (1975) theories were supported by tworoansiderations. Firstly, most
factor analysis studies of intelligence have a dargsidual correlational variance
without interpretation, which may comprise of 40t8 60 % of the total variance.
Wechsler suggested that this variance was dueetmdin-intellective factors entering
into, but not being measured by, the intelligenoales. Secondly, the clinical
cumulative experiences indicate that individualepvgcore the same marks in the test,
are not necessarily equal in their capabilities apipropriate dealing with their
environment (Wechsler, 1975). He found in one & $tiudies that neurotics scored
about 13 points less than psychopaths on the peaftce subtests of the Wechsler-
Bellevue adult scale and about 13 points highethenverbal subtests, while both had
approximately equal general IQ scores (Wechslet3)19

Wechsler (1950) argued that the majority of ingglhice scales, which are based
upon the concept general intelligence or factor, ‘ghply measure a variety of mental
abilities. He emphasised that any attempt to meadwrman intelligence must
concentrate on both cognitive and non-cognitivedia; otherwise, it should not be
called a measure of intelligence (Wechsler, 19T8refore, Wechsler publishetis
own tests of intelligence, which enable us to abs&parate verbal and performance 1Qs
in addition to the general 1Q score. He believeat this intelligence tests are able to
assess the influence of non- intellectual factersndelligence scores. The influence of
non-intellective factors appears as differencesdividuals’ scores on the subtests and
in the difference between verbal and performandetests scores (Maleka, 1996;
Wechsler, 1943, 1950).

Wechsler (1975) refuted the view that intelligense a quality of the mind.

! Wechsler published the Bellevue-Wechsler Scalel989; the Bellevue-Wechsler Il in 1942; the
Wechsler Intelligence Scale for Children (WISC) 1849; the Wechsler Adult Intelligence Scale
(WAIS) in 1955; the Wechsler Preschool and Prim3opale of Intelligence in 1967; the Wechsler
Intelligence Scale for Children-revised (WISC-R)1874; and the Wechsler Intelligence Scale for
Adults-revised (WISC-R) in 1981.
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Intelligence, according to Wechsler, was “An asmgdiehaviour; it has to do primarily
with the appropriateness, effectiveness, and wdmilewess of what human beings do or
want to do” (Wechsler, 1975, p. 135). Wechsler g)9@resented the conditions of

intelligent behaviour as being:

1. Awareness: An individual must be aware of why aat he is doing. Thus,
instinctual and reflex responses are not a kindtefligent behaviour since they

are shown by non-human animals;

2. Meaningfulness: Intelligent behaviour is not rangdd@must have meaning and

a goal;

3. Rationality: It is not enough for the intelligerghmviour to be meaningful but it
must be based on reason and relevant to the goal;

4. Worthwhile: In order to be considered as intelligle@haviour, it must be judged
on its usefulness and value through a consensoapg@f criterions, which

might change over time.

2.4 Influences on Intelligence Scores

It has been argued that individual characteristiosh as age and sex as well as wider
social characteristics, such as culture, playuaialt role in explaining an individual’s
intelligence scores (Furnham & Monsen, 2009; Jempjis, Tolboom, Resing, &
Bleichrodt, 2004; Tucker-Drob & Salthouse, 2008heTfollowing section of this
chapter will critically examine some of the prewortesearch that has examined the
influence of sex, age and culture in explainingivitial differences in intelligence

Scores.

24.1 Sex Differences in Intelligence Scores

It has been widely argued that males do not difiem females on tests of general
intelligence, but that males tend to obtain highswres on tests measuring spatial and
mathematical abilities, while females tend to abthigher on tests measuring verbal
abilities (Lynn & Dai, 1993; Moutafi et al., 200lowever, several researchers have
reached different conclusions. For example, Rushtworovic, and Bons (2007)

administered the Raven's Standard Progressive ddatiiSPM), which measures the
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general factor of intelligencg, to 323 adults (111 males and 212 females, aggedan
from 16 to 66 years) and found that the mean saniresales were significantly higher
than the mean scores of femaleg1,321) = 22.29P < 0.01. The advantage of males’
scores on intelligence tests has been further stggpby a recent study conducted by
Furnham and Monsen (2009). They examined sex diffas in the performance of 334
English secondary school students (196 males, ¥3Bales) on the Wonderlic
Personnel Test (WPT), which measures general iggelte ‘g’, and the Baddeley
Reasoning Test (BRT), which measures fluid intelige ‘Gf’, and found that the mean
scores of boys was significantly higher than gidsbres on both intelligence tests,
(1,271) = 24.64p < .001, andt (1,269) = 8.47p < .001, respectivelyHowever, it
remains clear that these sex differences may natergust to an individual’s overall
intelligence score, but may become more apparemnwhe consider differences on
specific sub-scales. For example, Lynn and Dai 8198und sex differences on the
Chinese standardisation sample of the WAISNR=(1,979, males = 1,138, females =
841, ages ranged from 16 to 65 years). The mearesad males were significant
higher than female scores on verbal, performandefalh scale 1Qs d = .35, .25 and
.33, respectivelyp < .001); and on the Information, Comprehensionithimetic,
Similarities, Vocabulary, Picture Completion andj€ah Assembly subtestsl & .55,
.24, 31, .15, .18, .32, .17, respectivglys .001). The mean scores of females were
significantly higher than males scores on the Diyitnbol subtesid(= .12,p < .01).

Sex differences in the performance of individuatstbe subtests of the Wechsler
Adult Intelligence Scales have been reported bywSand Weinstock (1990) as they
reviewed 25 studies that used the Wechsler scalesvéen 1953 and 1989); they
reported that a number of studies found males t@ ligher scores than females on
Information, Arithmetic, Picture Completion, Blodkesign and Comprehensiod €
.28, .42, .10, .19 and .14, respectively). No sgssdound females to have higher scores
on these subtests except one study indicating supemale performance on Block
Design and Comprehension. On the other hand, ttierpgence of females on the Digit
Symbol subtest was better than malds=(.32); none of the studies reviewed have
found males to have higher scores on this subt¥gh respect to sex differences in
verbal and performance 1Qs, a number of studie® liawnd sex differences on these

scales. However, only four of the studies revieWwade found significant differences on
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the Verbal IQ scores in favour of males, and om tstudies found significant

differences on the Performance 1Q in favour of flEama

However, the higher scores of males on most of W&uBtests were not replicated
in the study of Holland et al. (1995), where theyestigated the relationship between
intelligence and personality traits among 85 pagudiots (56 males and 29 females,
mean age = 34.15 years). They found that there memgnificant sex differences on
any of the WAIS- R 1Q scores and subtests excapth® Vocabulary and Digit Span.
In each of these subtests, the mean scores ofdemare significant higher than that of
males p < .05). Similarly, Maleka (1996) investigated teex differences on the
Wechsler-Bellevue Intelligence Scale-Arabic vergjdfBIS; 32 males and 34 females,
ages ranged from 20 to 25 years), and found thatlisierences on all the WBIS scales

and subtest were not statistically significant.

It is argued that apparent sex differences inligeice are at least partly created by
biological factors. Lynn (1994) believed that seXedences in IQ refer to the actual
brain size differences between males and female efferent magnitudes and
directions expected in childhood, adolescence ater ladulthood. He argued that
among children the intelligence difference is serallecause girls mature earlier than
boys; their brains become similar in size relativéhe brains of boys of the same age.
At adolescence, the differences in brain sizeseam®, with boys having on average
larger brains. As result, men have a higher meath#@ women by approximately four
points. Lynn (1994) suggested that the findingspoévious researches were not

comparable because they used participants of diffexges.

The role of age on sex differences in an individumtelligence scores has been
investigated by more recent study. Lynn and Irw{B@08) analysed the data of males
and females on the Wechsler Arithmetic and Diga&rspubtest. Data were derived from
normative standardisation samples of 28 studies.oMerall Cohen’sl showed a small
male advantage of .11 in Arithmetic for childrendaadolescents, and a large male
advantage of .467 for adults. Six differences igiD&pan in children and adolescents
were in favour of femalesl = .134, while six differences in Digit Span in #dwvere in
favour of malesd = .116. They concluded that the Arithmetic subtess a measure of

working memory capacity and, as there was a highietadion between working
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memory capacity and g, “males have an advantaggand that the higher average
means obtained by men in 1Q tests like the WAIS #ra&l Progressive Matrices is
attributable to their advantage in g” (Lynn & Ingin2008, p. 226).

Dykiert et al. (2009) suggested different reasontlfi@ lack of consensus between
researchers. They argued that these inconsistecmigd partly be due to the degree of
sample restriction, that is, sample which is ndlyfeepresentative of the population.
Thus, while children are likely to obey parents arehchers, adults are more
autonomous in their decisions, and there is mopopnity for withdrawal which, in
turn, can lead to bias. Furthermore, because alalbgthildren from 5 years attend
school, they are relatively easy to sample, andmiatlly all of them can be traced and
approached quite easily, almost without bias. Tdmaesis not true for adult samples,
few of which can be recruited in an unbiased metiooh population-wide registers.
This inequality may, and almost obviously do, bthe findings of studies on sex

differences in intelligence scores.

2.4.2 Age Differences in Intelligence Scores

Aside from sex differences in intelligence scordsere is empirical research
evidence to suggest that age differences may ptaymgortant role in explaining
individual differences in intelligence scores otiare. For instance, it is argued that the
performance of individuals on tests measuring flaldities, such as the Performance
scale of Wechsler's tests, tends to decline with, aghilst the performance on tests
measuring crystallised abilities, such as the Mesbale of Wechsler’s tests, tends to
increase with age (Moutafi et al., 2003; Ryan, |8gt& Lopez, 2000; Sattler, 1982).
This argument has been supported by a recent stydjucker-Drob and Salthouse
(2008) in which the authors analysed the data 222,adult participants (24 to 91
years) from seven studies conducted between 20032067 atthe Cognitive Aging
Lab at the University of Virginia. All of the stueB had administered a number of
cognitive tests to the participantseasuringfluid reasoning (Gf), spatial reasoning
(Gv), verbal knowledge (Gc), processing speed (&%), episodic memory (Gm). Their
analysis indicated that mean scores on all cogntagts (except for the Gc tests) tend to

decrease with age, particularly Gs.
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There is also evidence to suggest that only speeifipects of intelligence may
decline with age. Kaufman and Horn (1996) analydath from the standardization
sample of the Kaufman Adolescent and Adult inteltige TestN = 1,500, ages ranged
from 17 to 94 years, divided into 13 age group$)isTiest was designed to measure
fluid intelligence (Gf), and crystallised intelligee (Gc). The results from these
analyses indicate that the best performance onGhdQ subtest occur in young
adulthood and declines thereafter; this declineelacating during the period beginning
at approximately age 55. On the other hand, forlQcand subtests, the averages
increase into young adulthood and only start tdideafter the age of 70. The negative
affect of age on fluid abilities has been also sufgal by a study by Moutafi et al.
(2003) in which the authors found a negative catr@h between the ages of 900
British participants (age ranged from 23 to 64, mage = 42) and their scores on a test
of abstract reasoning ability, which consideretdéca measure of fluid intelligence. The
results showed significant correlation of .18 bedwearticipants’ date of birth and their

intelligence scores.

Age differences in intelligence scores on Rave®lgcessive Arrangement Test,
which measures a general factor, have been inatstigamong an Egyptian female
sample. For example, Dessokey (2003) administitiedRaven’s scale to 150 students,
with a mean age of 14 years, and to another 15fests with a mean age of 17years
showing strong age-related differences in perfogearMore importantly, it is also
noted that an individuals’ performance on the Wkshimtelligence tests, particularly
on the performance subtests, tends to decrease aggh(Maleka, 1996; Wechsler,
1997). The optimal performance in intelligence sspraccording to Wechsler (1997)
tended to occur at the 20-34 age group. In ordenvestigate the effect of age on
WAIS-III subtests, Ryan et al. (2000) therefore lgsed data from the standardisation
sample of the WAIS-III; the lower limit of the ra@@f raw scores for each subtest that
equalled the scaled score of 10 in the referencepgof examinees (aged 20-34 years)
was used to obtain the scaled scores for the 1g§@ggps of WAIS-1Il. The researchers
computed the number of point above or below theame of the reference group by
subtracting 10 from each of the scaled scores. fifftgngs showed that there were
slight decreases in the verbal subtests of the g@u(l6 - 54 years) and older (55 - 89

years) age groups. The information subtest showsnibst stability across age groups.
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On the other hand, there were considerable deseas¢he performance subtests,
particularly among the older age group. The DigitnSol showed the most instability

across the age groups. However, using the WAI&dItheir measure of intelligence,

Shuttleworth-Edwards and colleagues (2004) fourat the correlation between the
ages of 68 South African participants (age rangecthfl9 to 30 years) and the raw
scores of all subtests were negative indicating) thder age is associated with poorer
scores on intelligence tests.

2.4.3 Summary

It is clear from this section that a consistent aosion regarding sex and age
differences in intelligences scores has not yenhlbeached. Moreover, the interaction
between sex and age in intelligence scores haseneived much attention. Therefore,
the role of both factors in general intelligence®res and in specific intellectual
abilities scores still require further investigatid he previous studies that are discussed
in this section have contributed to our understagdif the importance of age and sex
differences in intelligence scores. Moreover, regfeahas shown that cultural
differences are another feature that may have itappimplication for understanding
individual differences in intelligence scores (clfynn & Dai, 1993; Maleka, 1996).
The following section of this chapter provides agusnent for studying the contribution
of cultural differences on an individual’s intekigces scores.

2.5 Cross-Cultural Differences in Intelligence Scores

While it is acknowledged that age and sex may mayole in explaining an
individual’s intelligence scores, there is furtleetdence that cultural diversity may play
an integral role in explaining differences in ihiggnce scores. Thus, there has been an
increasing interest in research questions abouinfheence of cultural background on
individuals’ intelligence, either through crosstcudl comparisons between populations
from different countries or through cultural diféeices within one country, if there is

more than one culture within the same country (ijgs et al., 2004).

Although there is considerable evidence that 1@ Feeritable trait (Bouchard, 1997;
Neisser et al., 1996), the influence of the enviment cannot be ignored. Crystallised
intelligence, according to Cattell (1963, 1971 niproduct of environmental variation
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and depends on information and skills that acquiredugh experience and education
within a culture. Moreover, Neisser et al., (1986jued that the cultural environment
that people live in is an important factor not siynfor intelligence scores but also in
the type of intelligence that might develop. SimyiaWesten (1999) reported that “if
the function of intelligence is to help people mgadhe tasks they confront in their
lives, then intelligent behaviour is likely to vargross-culturally, since the
circumstances that confront members of one sod#éfgr markedly from those that

face another” (p. 356).

Some researchers (e.g., Gardner, 1993; Sternb@@f); 2Vechsler, 1997) have
proposed definitions of intelligence as comprisatiglities that are valued by culture
and are necessary for adaptation to meet the desr@inhe environment effectively.
According to such definitions, intelligence is réae to the environment and behaviour
that is labelled as intelligent may differ from andtural context to another (Nettelbeck
& Wilson, 2005; Sternberg, 1997). Thus, it has baggued that in Western cultures
there is an emphasis on the speed of mental piogessid the ability to gather,
understand and sort information quickly and effithe while in Eastern cultures the
emphasis is on social aspects of everyday interagtiknowledge and problem solving.
For example, in Eastern cultures the ability tovelskills in problem solving, verbal
ability and social competence would not just extemdhe individual’s own ability to
solve the problem but also to their ability to sobv problem within the context of their
family and friends (Maltby et al., 2007).

Scores on IQ tests have not been found to be siradeoss cultures. Lynn and
Vanhanen (2006) hypothesised that differences inwi€e partly responsible for
differences in national wealth around the worldeylargued that national IQ correlates
positively with gross domestic product (GDP), tlgerof economic growth, and with
the quality of life. They analysed the IQs of papants N = 813,778) in numerous
studies used different instruments from 113 diffiéi@untries and found that the world
average IQ found to be 90. Mean IQs as high as a@@0seldom found outside of
European and East Asian population groups. TheeBigmean IQ was for East Asians
(Chinese, Japanese and Koreans) at 105; followddubgpeans with an 1Q of 100. A
mean 1Q of 85 was for South Asians and North Afigafollowed by sub-Saharan
Africans (IQ 70) (Rushton &vorovi¢, 2009). Nevertheless, actual GDP did not always
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correspond with that predicted by 1Q. For examal#hough Qatar had a high per capita
GDP of roughly USD $17,000, its IQ was estimated_bign and Vanhanen to be about
78. By contrast, although China had a lower peitad@pDP of USD $4,500, its IQ was
estimated to be 100. In addition, it was noted thast studies reviewed by Lynn and
Vanhanen (2006) were conducted in European andAsaah populations and few of
them were in Africa. For instance, while the me@nsicores of Japan was estimated
from data of 10 studies, Mean 1Q scores of Egyfijdpia Uganda, and Zambia was
only estimated from data of one study, and all plagticipants from these African
countries were children. That is, samples of theicAh countries were not fully
representative of the population, and this coulthieereason for the low mean IQ of the

African countries.

The influence of cultural background on an indiabs intelligence has also been
investigated among one country. For instance, RuashBkuy and Fridjhon (2002)
examined differences between White, Indian, andacafr ethnic groups in South Africa
on the Raven’s Standard Progressive Matrices (SHNBy administered the SPM to
342 participants, with ages ranging from 17 to 2arg. Of those, 198 were African
(155 men, 43 women), 58 Indian (41 men, 17 woman)l 86 Whites (75 men, 11
women). All of them were engineering students atlmiversity of the Witwatersrand
in South Africa. Rushton et al. (2002) found sigraht differences between the three
ethnic groups, and the highest mean scores wabkddiVhite ethnic group followed by
the Indian and then African group. They concludeat bne possible explanation for the
advantage of the White ethnic groups on the SPMldvbae that the nonverbal tests,
such as the SPM, require “The same Western culstiyld of analytical rule following
that more traditional IQs do .... [Therefore] scoifelences cannot be attributed to
anything other than cultural impact” (Rushton et 2002, p. 420). Similarly, using the
Raven’s SPM, Rushton ar@vorovi¢ (2009) examined general mental ability in 608
adults from four communities in Serbia with agesgiag from 17 to 65 years. The
findings revealed differences between the four @arbommunities; with an 1Q range
of 83 to 97.

These cultural differences may not just relatertaralividual’s overall intelligence
score, but may also relate to differences on sigestib-scales. It is important to

consider different constructs of intelligence rathiean simply look at the overall
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intelligence score for each individual. For exam@hauttleworth-Edwards et al. (2004)
reviewed a number of studies that investigatededbfices on the cross-cultural
application of Wechsler intelligence tests and tahed that “both Vocabulary and

Block design [subtests] are particularly sensittee cultural diversity usually in a

negative direction in association with a relativelgprived educational background”
(Shuttleworth-Edwards et al.,, 2004, p. 905). SinylaCrawford, Gray, and Allan

(1995) inspected the psychometric properties oMieehsler Adult Intelligence Scale-
Revised (WAIS-R) in a sample of UK participank$ £ 200, age range 16 - 83 years)
and found that the Full Scale 1Q, Verbal 1Q andf&erance IQ scores were similar to
those for the US standardisation sample. HoweVveset findings also demonstrated
differences for the Arithmetic and Digit Spain segis. Scores of the UK sample were

higher than scores of the US standardization sampleoth subtests.

The interaction between age, culture and intellbgescores has been also examined.
Tsushima and Bratton (1977) investigated geogragliferences in Wechsler Adult
Intelligence Scale-Revised (WAIS-R) results by campy 60 Hawaiian and 60
mainland United States participants divided int@ tage groups: young (aged 16-20
years) and old (aged 30-66 years). The resultsaaledehat there were highly significant
differences on the WAIS verbal subtests between dlaw and mainland US
participants while there were no significant agéedences on the performance subtests.
In addition, there was no significant interacticgtvileen age and geographical factors.
Tsushima and Bratton (1977) concluded that bec#usegerformance on the verbal
subtests of the WAIS-R required more verbal us#gese findings were expected “on
the basis of the continued influence in Hawaii mfign English, the local dialect that
has evolved through the linguistic interaction loé tvarious ethnic groups in Hawaii”
(p. 501).

The cultural factors that are important on the ttgument of intelligence are still not
entirely clear; however researchers have attentptedroduce a number of factors. For
example, Greenfield (1998) argued that educatiohanisation, and technology are
three important determinants of between-group Iffei@inces. Rushton ardvorovié
(2009) reported that, as the trend toward a moobajleconomy continues, national
differences in 1Q scores are likely to become great
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Researchers have attempted to explain differenoemng@ cultural populations in
performance on cognitive tasks. For example, Sonkan Boxtel, Griesel, and
Poortinga (2008) pointed to differences in broadynttive dispositions which are
postulate to have developed in a cultural popuatistorically or in response to
prevailing eco-cultural and socio-cultural factofdell (2000) argued that the
alternative explanation for why non-Western popafet score lower than Westerners
are that non-Western groups are less test-wise ilésrested, more anxious, work less
efficiently, or quickly give up on items they firdifficult. This explanation refers to the
role of personality traits in the performance afiinduals on intelligence tests. The next
section is concerned with understanding persontdggries, and in particular, theories
of personality traits, and the role of age, sex aollural differences in personality

traits.

2.6 Personality

This part of the chapter considers previous liteebn personality trait theories with
a particular focus on the role of neuroticism implaining an individual’s intelligence
test scores. It has been recognised that perspribiories offer a wide range of
descriptions of behaviour and what constitutes adividual. Early traditional
approaches to personality, including psychoanalthieories, learning theorists and
humanistic theories, focussed on the detail ofilthgerson’s behaviour and provided
detailed information about the origins of and tneexits for such behaviour (Maltby et
al., 2007). Meanwhile, theories of personalitytgdocussed on describing, interpreting,
and predicting the behaviour of the ‘normal perg@gdullah, 1996). This section will
outline a number of the traditional approachesais@nality and will concentrate on the
theories of personality traits; particularly Cditell6 factors (e.g., Cattell, 1977; Cattell
& Kline, 1977), the big five model (e.g., McCrae@osta, 1990, 1997) and Eysenck’s
three dimensions (1967). Sex, age and culturatdiffces are three factors that it has
been proposed have an influence on individual pedgy traits. This section will
consider the possible influence of these varialolesexplaining neuroticism scores

among individuals.

2.6.1 Early Traditional Approaches to Personality
There has been a long-standing tradition of expigipersonality by many of the
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schools of thought within psychology. Psychoanalyeories attempt to explain
individual differences by examining how unconscidiesces interact with human
behaviour. Sigmund Freud (1856-1939) created thgchmanalytic approach to
personality. Freud, (1915, 1923) argued that misdcomposed of three levels:
conscious, preconscious and unconscious; the uciomisshas the strongest impact on
human behaviour. Personality, according to Freudud, 1923), has three structures:

id, ego and super ego.

Alfred Adler (1870-1937), Carl Jung (1875-1961afaren Horney (1885-1952)
were neo-Freudians who were influential in deveigpiour understanding of
personality traits. Adler (1921/1999) emphasiseal itfferiority complex and how we
compensate for feelings of inferiority. He argubdttall people struggle for superiority
and the neurotic personality is associated with dieeelopment of inferiority or
superiority complexes, and with a lack of capapiiit adjusting to reality. Jung (1969)
developed a model of the personality he called“gsyche” and he described it as
complex and inclusive of the ego, personal uncansgicollective unconscious and a
range of archetypes (e.g. gods, persona and shadomg argued that mental iliness is
caused by an imbalance within the psyche. Horn@g{L emphasised the importance
of basic anxiety and the role of cultural and sbofaators in developing an individual's
potentialities. She argued that the origin of nsisrovas a disturbance in human
relationships, particularly with one’s parents, g¥higenerated basic anxiety and

feelings of insecurity in the child.

Learning theorists believe that individual diffeces in behaviour are the result of
the different learning experiences rather thanrivaiemotives. Abnormal development,
according to the learning theorists, happens whatadaptive responses are learned
(Feshbach & Weiner, 1991). Skinner (1953/1965)nudal that individuals respond to
stimuli in their environment, and the consequerafetheir responding determine their
learning. Dollard and Miller (1950) furthermore aegl that human behaviour is
learned. They introduced a stimulus-response (81&)ry of learning; they described
the learning of habits as being composed of fond&mental factors: the initial drive,
the cue to act, the response and reinforcemenheofrésponse. They confirmed that
observational learning played an important rolearning.

31



Humanistic theories confirm internal experienchsughts and feelings that generate
the individual's self-concept. Abraham Maslow andrlCRogers’ theories are
humanistic theories. Both emphasise personal gramth aim to help the clients to
understand their problems by themselves and coraterdn the present and not on the
past (Huffman, 2004). Rogers (1980) emphasisedctimeept of self-esteem and the
importance of unconditional positive regard on thesncept. Maslow (1987)
furthermore stressed the concept of self-actuaisaivhich is the highest need on

Maslow’s hierarchy of needs.

Theories of personality traits believe that perséibhaonsists of relatively stable
characteristics or factors. Using the factor amalgpproach, these theories hypothesize
that the basic units of the personality are th@stofs that are revealed by analysis of
the matrix coefficients, which are the results lué aipplication of personality tests and

questionnaires.

In recent years, there seems to have been amagméamong psychologists on that
personality consists of five broad dimensions: arsion, agreeableness,
conscientiousness, neuroticism, and openness terierpe (Matthews et al., 2003;
McCrae, 2001b). Researchers (e.g., Chamorro-Prem@03; Furnham et al., 2006;
Maltby et al., 2007) have agreed on the advantafjf®e Big Five factors proposed by
McCrae and Costa (1987). However, other researdiare not supported the big five
model, showing a preference for either Eysenclk’sgldimensions model (H. Eysenck,
1968) or Cattell's 16 factors (Cattell, 1977; Clht& Kline, 1977) explanation of
personality traits.

Given the importance of neuroticism as one of teg Bersonality dimensions, this
chapter will concentrate on the development oft ttaeories, in particularly those
focussing on the neuroticism trait. It will firsitroduce some important definitions of
different trait theories and their underlying argnts before providing a further
definition of neuroticism. It will be followed byistussing a number of variables that
are related to neuroticism, such as age, sex atareuThen the relationship between

neuroticism and intelligence will be addressed.
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2.7 Trait Theories of Personality

The purpose of this section is to outline and aalty discuss theoretical approaches
in understanding personality. Trait theories occagyrominent place in the literature of
personality psychology. This thesis considers thmead theoretical perspectives that
have received considerable competitive supporiténature and are considered of the
most common personality theories. These are Cattékkory of 16 factors, Big Five
factor model and Eysenck’s theories. According hese theories, personality is
composed of a number of traits or factors derivethle factor analytic approach. Many
researchers in the area of personality structune fegreed on the psychometrical
advantages of the Big Five factors model althoudias sometimes been criticised for
its lack of theoretical explanation on the develeptrof some of its personality factors.
However, many researches are reluctant to supperBitg Five factors; they usually
prefer the theory of either Eysenck or Cattell eéast It should be noticed here that
although there are differences among the threeridteen regard to the number and
meaning of personality factors, the three theodgeee that neuroticism is a basic
dimension of personality dimensions (Bargeman t18193; Cattell & Kline, 1977).
The three views will outline in this section andrdmstrate the importance of studying

neuroticism as a key feature for personality.

2.7.1 Theory of Raymond Cattell

Cattell (1977) and Cattell and Kline (1977) crgsied theories which are based only
on clinical assumptions and conclusions. They poirdut that if it is not possible to
measure the personality experimentally and theesgoon of that quantitatively, then
we cannot have confidence in a theory. Cattell 7)9%elieved that traits are the
essential structural units of the personality. dsanfactor analytic approach, his studies

showed that it is a possible to classify traitseneral ways, namely:
Common Traits and Unique Traits

Common traits are possessed by all the peoplesisame culture and the differences
among them are of degree not type such as extrametdnique traits are possessed by
one or a small number of persons, which distingpsbple as individuals; for instance,

an interest in fishing or liking for politics (Maly et al., 2007).
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Ability, Temperament, and Dynamic Traits

Ability traits refer to the possibility to work ithe direction of an individual's goals;
such as the various aspects of intelligence. Teampent traits determine behaviour of
individuals as a response to environmental stiraagygoing, irritable and assertive are
examples of this type of trait. Finally, dynamiaits describe the motivations and
interests of individuals and the forces that drikeir behaviour (Schultz & Schultz,
2005).

Surface Traits and Source

Cattell distinguishes between surface traits andcgotraits; surface traits are the
behavioural phenomena or events which correlate @it another and can be observed
(Cattell & Kline, 1977). These traits are the résol source traits. For example,
integrity, honesty, self-discipline, and thoughtikess are surface traits. When people are
measured on each of these surface traits, cooelatill be found between their scores
on all these surface traits, because these amesié of the same source trait, which is
ego strength (Maltby et al., 2007).

Cattell and Kline (1977) argued that source traits the real factors that assist in
describing and explaining human behaviour. Thegssed the shared role of genetics
and environment in personality traits with someha source traits (e.g., intelligence)
being seen as largely genetic, while others (eadicalism) are considered to be largely
environmental in origin. Cattell and Kline (197 tyther identified sixteen source traits
using factor analysis techniques. These traits wapmlar and were viewed as
representing the basic factors of personality. H@methe factor that related with a
subject of the current thesis (neuroticism) is &a¢C), Stable-Emotional (high ego
strength versus low ego strength). The high egength factor indicates the ability of
individuals to control their impulses and solve lgemns effectively. Individuals with
high ego strength are emotionally stable, realistiheir approach to life and are able to
control emotions and express them in different fiésitions. On the other hand, low
ego strength describes individuals that are eagibet, susceptible to disorders and less
emotionally stable (Feshbach & Weiner, 1991).
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2.7.2 Five-Factor Model

McCrae and Costa (1990, 1997, 1999) postulatedhiegbersonality traits cannot be
explained solely by three factors (as Eysenck ddms)are also not expansible to 16
factors as in Cattell's theory. Using the factomlgsis approach and combining the
findings of several previous researchers and a lmtgf possible personality traits,
they derived five major dimensions, which they edlthe five factor model (FFM) or,
as McCrae (2001b) preferred to call it, the BigeHactors theory. These factors are (a)
Openness; people who score high on openness apeindent thinkers, imaginative,
and interested in cultural pursuits. People wittv Iscores tend to be conventional,
narrower in their interests and prefer the familcathe new; (b) Conscientiousness; this
factor combines between individuals who are orgahisresponsible and self-
disciplined at the high end, and individuals witbwl scores who tend to be
irresponsible, careless and undependable; (c) Eerseon; people with high scores in
this factor are labelled extraverts and they anmg weciable, friendly, optimistic and
affectionate. On the other hand, people with loaras are labelled introverts and tend
to be withdrawn, reserved, and passive; (d) Agreeaiss; individual with high scores
on this factor are trusting, warm, helpful and dwarted, whereas low scores are
suspicious, argumentative, irritable, unhelpful amt¢ooperative, and (e) Neuroticism;
this factor is a measure of an individual's emagiostability and personal adjustment.
People with high scores on neuroticism are emolipnanstable and prone to
insecurity, worry, angry and vulnerability. Theyspend emotionally to events that
would not affect most people, and their reactiomsativerse situations tend to be
stronger than normal. They are more likely to ustderd normal situations as
threatening, and minor frustrations as difficulidividuals with low scores are calm,
have a high self-esteem, emotionally stable, wdjlisted, and even-tempered (McCrae
& Costa, 1990, 1997, 1999).

2.7.3 Theory of Hans Eysenck

Eysenck (1991) agreed with Cattell that personaditgonstructed of dimensions or
factors but he did not agree with him about thgdanumber of factors and reviewed
four previous studies that had factor analysedelt’attl6 PF questionnaire concluded
that Cattell’'s 16-factors of personality are noplieble. Using the factor analytic

approach, Eysenck derived three broad personalityersions, which he termed:
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neuroticism, extraversion, and psychoticism. Thkodgng contains descriptions of

these higher-order dimensions according to H. Eglsand Eysenck (1991a).
1. Extraversion versus introversion

Extraversion was represented as a bipolar dimengitin extraversion at one end,
and introversion at the other. The typical extravavho scored a high score on
introversion- extraversion scales, is sociables lediable, optimistic, and impulsive,
while the typical introvert is a person who is teliate, reliable, unsociable, controlled
feelings, and has high ethical standards (H. Eysé&ngysenck, 1991a).

2. Neuroticism versus emotional stability

Neuroticism is a bipolar factor that combines lew aspects of maturity and good
adjustment, emotional stability, and between dsféisis adjustment. Eysenck (1968)
reported that neuroticism is “a trait which formsa@ntinuum from the normal to the
neurotic end” (p.52). A person with high neuroticisends to be anxious, depressed,
worried, has bad sleep, and body disorders. Iitiaddtheir emotional responses are
exaggerated, and they may have difficulty in rafgnto normality after passing
through emotional experiences. In contrast, imtligls with low neuroticism scores are
generally quiet, comfortable and quickly recoveeithstability after emotionally

disturbing experiences (H. Eysenck & Eysenck, 1991a
3. Psychoticism versus impulse control

Psychoticism is an independent dimension and is aro advanced level of
neuroticism. A person with a high degree of psyicign is reckless, antisocial,

aggressive, and do not care about ethical stan@idrdsysenck & Eysenck, 1991a).
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Table 1

Traits of Eysenck Personality Dimensions

Extraversion/ Neuroticism/ Psychoticism/
introversion emotional stability impulse control
Sociable Anxious Aggressive
Lively Depressed Cold
Active Guilt feeling Egocentric
Assertive Low self-esteem Impersonal
Sensation seeking Tense Impulsive
Carefree Irrational Antisocial
Dominant Shy Creative
Venturesome Moody Tough-minded

Source Schultz and Schultz (2005)

Although Eysenck (1967) and Eysenck and Eysenck9l@dp believed that
neuroticism and psychoticism might predispose euly to neurotic and psychotic
disorders (respectively), they did not mean thaippewho score highly on neuroticism
or psychoticism scales are necessarily neuroticpsgchotics, only that they have a
high aptitude for neurotic or psychotic disorde&ach disorders will not happen unless
there are environmental pressures upon an individiadullah, 1996). Differences
among people on these dimensions are of degreaangpe (Ellenbogen & Hodgins,
2004).

Eysenck (1967) linked personality to two sets afp®, which are connected with
each other: a cortico-reticular loop and visceteuar loop. While the first is
concerned with cortical arousal and inhibition, seeond links the cerebral cortex with
the ‘visceral brain’ and concerned with emotion.n@ol subjective and autonomic
emotional reaction is the function of the visceetiaular loop. Cortical arousal is
excited by received sensory stimulation or by peabkolving activity of the brain. This
means that there is no autonomic arousal; howes@rtical arousal can also be
produced by emotion. In this case, there are aarirousal and autonomic arousal.

Eysenck (1967) reported that “activation alwaysdéedo arousal, but arousal very
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frequently arises from types of stimulation whichnd involve activation” (p. 233).
According to Eysenck, introverts are more readdinated than extraverts; as result of
that introverts are more easily aroused and shg leivels of cortical arousal as well
as individuals with high scores of neuroticism. liygothesized that while intermediate
levels of arousal are satisfied, the low and highusal is unacceptable. As there is a
low level of arousal among extraverts, they seekatse their arousal to intermediate
levels through looking for sources of excitemerteiefore, they tend to be adventurous
and patrticipate in social events. In contrast, ‘mghroticism and introverts individuals
tend to be over-aroused, and so they keep thenssalvay from sources of stimulation.
The second system, viscero- reticular loop, amaaple with high neuroticism scores
is more sensitive, therefore, these people “Areentiely than low neuroticism scorers
to become autonomically aroused, and to experiatisgess and agitation when
subjected to stress” (Matthews et al., 2003, p.170)

Although, there has been wide acceptance of tleefégtor model among researchers
in the field of personality (Bargeman et al., 19@})ldberg, 1993; Matthews et al.,
2003), it has incurred a number of criticisms. Guneh criticism is that the approach
that was used in the FFM is not a common approagsychology where researchers
develop hypotheses based on theory about chasterof behaviour and then collect
their data. The findings of these researchers reghgport their hypotheses or disprove
them. On the other hand, with the FFM research, htjygothesis that five factors
represent the basic structure of personality waset from the data that was collected;
that is, “The Big Five Model is a data-derived hiypsis as opposed to a theoretically
based one” (Maltby et al., 2007, p.176). Theref@gman (1997) reported that the
FFM “is not a complete theory of personality, n@vé its proponents” (p. 1246).
Moreover, Eysenck (1991a) described this model abitrary’ because it lacks a
nomological or theoretical network. Eysenck (199aygested that agreeableness and
conscientiousness are most likely to be “Primacydis, rather than being at the highest
level of the factor hierarchy” (H. Eysenck, 199288¥). Thus, agreeableness and
conscientiousness are facets of his psychoticistctofaand openness is a part of
extraversion and low conscientiousness is part hef dimension of neuroticism
(Matthews et al., 2003).
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It is also argued that there are consistent intestations between the big five traits.
Digman (1997) analysed factor correlations of l4dists supporting the Five-Factor
Model and reported that only two factors were tgfic identified. The first factor
combines neuroticism, agreeableness, and consmientss and labelled alpha; while
the second factor combines the extraversion andirgss and labelled beta. These
findings were supported by the study of DeYoungefen and Higgins (2002) who
suggested that the alpha factor might be bettezll&b stability and the beta factor

plasticity;and “the Big Two” as a name for the two factors.

2.7.4 Summary

Trait theory is a major approach to the study ahho personality. Trait theorists are
primarily interested in the measurement of trastBich are relatively stable over time,
and influence behaviour. There are almost an utdsnnumber of potential traits that
could be used to describe personality. However, stadistical technique of factor
analysis has confirmed that particular groups aitdrconsistently correlate together.
Cattell and Kline (1977) have identified sixteemits, while Eysenck (1991) has
suggested that personality is reducible to thremieits. Other researchers argue that
more factors are needed to adequately describe hperzonality. McCrae and Costa
(1990) derived five major dimensions. Although ttheee major trait models are
descriptive, only the Eysenck model offers a dethitausal explanation. Eysenck
(1967) suggested that different personality traits caused by the properties of the

brain factors (see Section 2.7.3).

It should be noticed that although there are ddffiees among the three models of
personality traits that are discussed in this atrajpt regard to the number and meaning
of personality factors, they are in agreement thatroticism is a fundamental
personality dimension (Bargeman et al., 1993; Gaktline, 1977). Neuroticism, or
emotional instability, is the only personality trdiat can be found across all theoretical
models. In addition, there is agreement regardmgyitportance of neuroticism as a
personality construct with several researchersiguinfg the universality of neuroticism
traits (c.f.,, McCrae, 2001a; Narayanana, Menon, &ihe, 1995; Schultz & Schultz,
2005). Compared with other personality traits, n&gaism has therefore been identified
as a crucial risk factor for a number of diseaddatihews, Yousfi, Schmidt-Rathjens,
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& Amelang, 2003), in particular depressive and atydisorders (Jylhd, Melartin, &
Isometsd, 2009) and with personality disorders I&d@an & Page, 2004). Neuroticism
was found to be negatively associated with the operdnce of individuals on
intellectual abilities tests (Ackerman & Heggesta®ld7; Lounsbury, Welsh, Gibson, &
Sundstrom, 2005). However, the relationship betweenroticism and intellectual
abilities has not been confirmed and current reseaxamining the relationship
between neuroticism and intelligence scores hasdfaonflicting results (see Section
2.11). Therefore, the current thesis examines ¢kaionship between neuroticism and
intelligence and the role of sex, age and cultufferénces in this relationship. The next
section will concentrate on the meaning of neursiticand the role of sex, age and

cultural differences in neuroticism scores.
2.8 Neuroticism

Neuroticism has been variously viewed as a bipolacontinua dimension rather
than being indicative of one of two distinct typssperson. For example, neuroticism,
according to Colman (2006), is "one of the Big Fpersonality factors, ranging from
one extreme of neuroticism, including such tragsarvousness, tenseness, moodiness,
and temperamentality, to the opposite extreme obtemal stability" (, p.503).
Similarly, Costa and McCrae (1987) defined neurstic as "a broad dimension of
individual differences in the tendency to expergemegative, distressing emotions and

to possess associated behavioural and cognitiig"t¢p. 301).

People vary in their level of neuroticism. The disition of neuroticism scores in
the population approximates to the normal distrdswtmost people cluster around the
average, with a small group of individuals scoraxgremely high or extremely low on
the dimension (Matthews et al., 2003). Neuroticisnone of the high order factors in
the Eysenck’s three factor model and in the big fivodel. Both models broadly accept
that neuroticism is associated with emotional inifitg and negative effect. In addition,
the description of individuals who score high / low neuroticism is similar in both
models. H. Eysenck and Eysenck (1991b) reported thar description [of
neuroticism] would be very similar to those givey dountless other writers” (p. 4).
However, Eysenck’s model contains nine lower orfdetors (facets), while the five

factor model has six.
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Individuals who score low in neuroticism are momeogonally stable, calm, have a
high self-esteem, well adjusted, even-temperedckéuirecover their stability after
emotionally disturbing experiences, resistant arel ralaxed individuals even under
very stressful conditions. Although they are low riggative feelings, they are not
necessarily high on positive feelings. On the ofiposnd of this dimension, a person
with high neuroticism scores may be described asgb&nxious, worried, moody and
frequently depressed. They are likely to sleepyaatid to suffer from guilty feelings
and from various psychosomatic disorders. Theyearetionally unstable and prone to
insecurity, angry and vulnerability. They are rasg®emotionally to events that would
not affect most people, and their reactions tengetonore strong than normal, and they
may have difficulty in returning to normality aftgpassing through emotional
experiences (H. Eysenck & Eysenck, 1991a; 1991bCide & Costa, 1990, 1997,
1999).

2.9 Influences on Neuroticism Scores

The purpose of this section is to consider the iptessnfluence of individual and
social variables on explaining individual differescin neuroticism. Specifically, age,
sex and culture are the variables that will be esisid in this section. The effects of sex
and age differences in personality traits lead teditable differences in leisure
behaviours, occupational performance and healtiegloutcomes of young and older
men and women (Schmitt et al.,, 2008). The influentesex and age variables on
neuroticism scores has received much attention.eédewy many of the claims regarding
the influence of age and sex differences in expigiran individual’'s neuroticism
scores has largely been based on findings dernoed Wvestern samples and cannot be
generalised across different cultures. Moreovey,iateraction between these variables
has not received much attention either on neussticscores, or on the relationship
between neuroticism and intelligence. Therefores, tihesis examines the effect of age,
sex and cultural differences in neuroticism scofdss section will examine the role of

age, sex and culture on neuroticism.

29.1 Neuroticism and Age
There are contradictory findings with regard to timportance of age in explaining

individual differences in neuroticism levels. Itasgued that the degree of neuroticism
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among individuals is not equal at all ages (H.dbg& & Eysenck, 1991a). It changes
with age, with the highest level appearing in adcdémce (Schultz & Schultz, 2005).
McCrae (2001a; 2001b) reported that there is eweeuggesting that an individual's
neuroticism score reduces with age, and that #i$irce begins almost at the age of 18.
McCrae et al. (1999) found that this decrease endbgree of neuroticism with age
occurs similarly for males and females, and acdif$srent cultures. Costa et al. (2000)
argued that age differences in personality appetoereflect maturational changes
rather than cohort differences; men and women kaivi8 and 30 years become more
emotionally stable, more socially independent, mooaventional, and goal-directed,;
the rate of change in personality apparently dasschange after age 30 (Costa &
McCrae, 1994). Similarly, McCrae (2001b) referrbd aige differences in personality to
maturational factors. He reported that changesdultapersonality “reflect intrinsic
maturational processes common to the human spgdeCrae, 2001b, p. 110). Based
on a longitudinal study, Haan, Millsap and Hartk886) argued that personality traits
change between adolescence and young adulthood r'Winest people make the
profound role shifts entailed by entry into fulme work and marriage” (Haan et al.
1986, p. 225), and that females changed more mdtigghan males. In line with the
notion of decrease in the degree of neuroticismmescwith age, Ready and Robinson
(2008) recently found that the neuroticism scotfeslaer individuals N = 60,M age =
74.9 years) were significantly lower than the néigrem scores of younger adultd €
44, M age = 19.5 years) when using the neuroticism sufatee Big Five Inventory
(BFI).

The age difference trends in neuroticism scoreg h@en further supported by more
cross-cultural studies. For example, McCrae et(2004) administrated the Revised
NEO Personality Inventory to 705 Czech participaf@34 males, 411females) with
ages ranging from 15 to 8M(= 36.1,SD = 14.1), and to 800 Russian participants (387
males, 413 females) with ages ranging from 15 t@86& 31.2,SD= 12.0). Participants
in both samples were allocated to one of eight grgeips. Findings showed that the
pattern of age differences in neuroticism scores suailar in both samples. The mean
neuroticism scores of the participants decreasguifgiantly among the older groups
for both samples. Similarly, patterns of age ddfezes in neuroticism scores were

similar among Canadian and Hong Kong Chinese faatits in a cross cultural study
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by Fung and Ng (2006). The Canadian sample ofdtdy involved 166 participants.
Of those, 61 shaped the young sample (ages rang@dl8 to 29 yearsyl = 23,SD =
2.91), and 105 comprised the older sample (agegedafiom 50 to 87 yearh) = 72.67,
SD = 7.56). The Hong Kong Chinese sample included ddmicipants. Of those, 50
participants comprised the young sample (ages dafigen 20 to 22 yeardfl = 20.74,
SD = 0.56), and 66 participants shaped the older Ealfgges ranged from 50 to 88
years,M = 64.23,SD = 8.11). All the participants completed the Big éinventory.
Findings showed that the correlation between agenauiroticism in the Canadian and
Hong Kong Chinese samples was negative and signifi¢-.43, -.53.p < .01,
respectively), and that the interaction betweenaagkculture was not significant.

Age differences in neuroticism scores were alsgstpd by the cross cultural study
of Donnellan and Lucas (2008). However, the pastefrage differences in neuroticism
scores in their study were not similar across cetuThus, Donnellan and Lucas (2008)
investigated age differences in neuroticism scareeng two national samples, namely
Britain and Germany. 14,039 British participarts ége = 45.29 year§D = 18.04),
and 20,852 German participantd dge = 46.03 year§D = 17.23) completed the 15-
item version of the Big Five Inventory. Ages of hstamples ranged from 16 to 85, and
were divided into eight groups. Findings of thisidst showed that neuroticism was
slightly negatively associated with age in the iBhtsample, and was slightly positively

associated with age in the German sample.

On the other hand, findings from other researchax® not revealed any strong age
differences on individuals’ neuroticism scores. Eaample, Kim, Shin and Swanger
(2009) more recently examined the effect of age rmmuroticism scores; they
administered the International Personality Item IP¢®IP) to 187 American
participants (125 were females and 62 were maths)r ages ranged from 16 to 57
years M = 22 years). Kim et al. (2009) found that the effef age on neuroticism
scores was small and not significant. Similarlye thypothesis of universal age
differences has not been supported by the crossraustudy of Costa et al. (2000); the
NEO personality Inventory-Revised (NEO-PI-R) wasadstered to 3292 participants
(1195 males and 2097 females) from four culturesteAcan, Russian, Japanese and
Estonian. This study examined age differencesun &ge groups: 18 to 21, 22 to 29, 30

to 49, and 50+ years. The Russian sample consist@®7 students and community
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adults classed to the first three groups. The Jeggasample consisted of 247 university
students with their age ranging from 18 to 21 yeansl from 232 community residents,
their ages ranged from 67 to 87 years. The fullgeafrom 18 to 83 years was
represented in the Estonian sample (598 particspaamd American sample (1918
participants). The findings revealed that age diffiees in neuroticism scores were
significant in the American and Japanese sampleannscores of 18 to 21 years group
was significantly higher than mean scores of thkewotgroups in both samples.
However, there were no significant age differenaesthe Russian and Estonian
samples. These findings illustrate the interactbetween age and culture variables in
neuroticism, and demonstrate evidence of possiblteiral influences on neuroticism

scores

There is some support from other cultures that differences are not consistent
among Arabic cultures. In creating the Neurotic 8gbur Scale (NBS), the author of
the current thesis examined the effect of age orescof the standardisation sample of
the NBS N = 619, age ranged from 15 to 25) and found noifsegnt differences
between agetElmadani, 2001). Similarly, Aboalniel and Doos@kB86) found from
their study of neuroticism among children and asidaits that although the average
scores of children on the neuroticism scale wabkdrighan adolescents; the difference
among them was not significant. Nevertheless, Dess¢2003) found significant age
differences on the neuroticism scale of the Eysdtaisonality Questionnaire (EPQ). In
this study, the EPQ was administrated to 300 Egyfemale students, divided into two
groups; mean ages of the group one was 14.2 yehil® mean age of the group two
was 17.1 (.71) years. Findings showed that agereéifice between the two groups was

significant.

2.9.2 Neuroticism and Sex

A further variable that has a direct influence @unoticism scores is an individual's
sex. Indeed, there is a tendency among researchéns field of personality traits to
assume that females are more neurotic than mala$e(IC& Kline, 1977; Huffman,
2004; Maltby et al., 2007; Matthews et al., 2008)wever, empirical studies have
continued to show inconsistent results. For exampleEysenck, Barrett and Barnes
(1993) found from their application of the (EPQ)onp650 males and 642 females in
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Canada that Canadian females scored significamglgeln on neuroticism scales than
males. Similar findings, but among a different pagian, were reported by Lewis and
Maltby (1995). They administrated the Revised EgkeRersonality Questionnaire to
164 U.S. patrticipants (58 males and 106 females)h&e, 94 were students (32 males
and 62 females), and 70 were non-students (26 raakgl4 females). They found that
the mean neuroticism scores of females were sagmifiy higher than the mean scores
of males. Rubinstein and Strul (2007) also foumdilar results but among a different
culture and using a different neuroticism scaleytadministrated the NEO-FFI to 236
Israeli participants (118 males and 118 femalegamsage = 31.2, standard deviation =
9.3), from four different professions (i.e., dostotawyers, clinical psychologists and
artists). They found that mean scores of femaless whole, on the neuroticism scale
were significantly higher than males. However, thimclusion was inconstant with a
previous study conducted by Rubinstein (2005), @I&20 Israeli university students
(160 female and 160 male, mean age = 24.03, s@hrdlanation = 3.96), from four
university colleges (i.e., law, social sciencedura sciences and arts) completed the
short form of the NEO-personality Inventory. Thedings revealed that there were no
significant sex differences between the four faesltRubinstein (2005) assumed that
sex difference reflects the impact of work expereerand reality concerns on the
neuroticism traits. Thus, work experience, for amse, might increase the level of

neuroticism among females more than males.

In Arabic society, EImadani (2001) examined seXed#nces in neuroticism scores
among the normative sample of the Neurotic Behaviscale (NBS,N = 619, 343
female, mean age =18.91 and 276 male, mean age23)1%he findings showed that
mean overall scores were significantly higher iméées than the mean scores of males,
P < .001. Similarly, Owad (1986) administrated thes&hck Personality Questionnaire
(EPQ) to 368 Lebanese students (243 males, meanasy22.5, and 125 females, mean
age was 21.7), and to 361 Egyptian students (2désmmean age was 22.8, and 160
females, mean age was 21.6) and reported that Wene significant differences at the
level .01 between males and females in favour wfales in both samples. However,
Abdullatief (1990) administered the Eysenck PerBgndnventory (EPI) to 140
Egyptian students (70 males and 70 females, aggedainom 19 to 23 years) and he did

not find sex differences in neuroticism scores.
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It was argued that higher neuroticism scores asecited with greater activation of
the sympathetic division of the autonomic nervoysteam (Eysenck, 1967). Robinson
(1998) suggested that cerebral arousability isimagry and direct determinant of sex
differences in neuroticism scores; he hypothesibad female groups are higher on
cerebral arousal than male groups. Robinson (1828gd this hypothesis among a
sample of 76 participants, (36 males and 36 femahesman age = 52.50 yeaSD =
19.06) by measuring sex differences in behavioaralsal and in the neuroticism
scores of the Eysenck Personality Questionnairé,lgnusing EEG averaged evoked
potential (AEP) measures to evaluate differencesenebral arousability. The findings
supported the Robinson’s hypothesis; the mean socoidemale were significantly
higher than mean scores of males in neuroticismaaodsal variableq < .05 andp <

.01, respectively.

It is also argued that these apparent sex diffex®en neuroticism scores could
perhaps in part be explained by the nature of nEism measures that have been used
(Francis, 1993). As Francis believed, Eysenck’sescaf neuroticism have a strong sex-
base component; he found from his studies (Frark®93) that Eysenck’s scales
contain two components: sex-related and sex-freerefore, and from an analysis of
Eysenck’s scales of neuroticism, he derived two suess of this dimension, one of
them was sex-related and the other not. He fouitek, application of these measures,
that there were no significant sex differences @uroticism. However, Heaven and
Shochet (1995) administered the same measures insdétancis’ study to 144
undergraduate Australian students and he foundtki®imean scores of males were
lower than females on the sex-related and sexdezdes, and that the difference
between them was significant at the levels .001 @608, respectively. They concluded
that observed sex differences might reflect soaitucal influences. The influence of

culture on neuroticism scores is considered irfahewing section.

2.10 Cross Cultural Studies of Neuroticism

There is a dispute among researchers in the figh@isonality about the influence of
the environment and biological factors on perstyataits. A number of researchers
(e.g., Bargeman et al.,, 1993; H. Eysenck, 1990; ieCet al., 2000) believe that

heredity has a notable effect on dimensions ofgreti#ty. It is argued that more than
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50% of the differences between people in scorgenfonality traits are due to genetic
differences among them (McCrae & Costa, 1999), thatl personality traits are more
expressions of human biology than the productfefdkperience (McCrae et al., 2000).
Eysenck (1967) reported that heredity has a key irolpersonality traits; particularly
for neuroticism. He suggests that personalitygrafpear to be related to physiological
differences in the brain (see Section 2.7.3). Hawe\Eysenck does not ignore
environmental effects on personality, but he belgethat these are somewhat limited
(Eysenck, 1990). Other researchers, however, attgatethe influence of genetic and
environment on personality traits is either in rolygequal proportions (Jang, Livesley,
& Vernon, 1996; Plomin, DeFries, McClearn, & McQuaff 2001) or in favour of
environmental influences (McAdams & Pals, 2006 n#io& Nesselroade, 1990).

The role of the environment on neuroticism scoreslieen supported by researchers
who have investigated the role of cultural diffeves on neuroticism scores and the
moderation of age and sex differences in neurotigsores. It will argue in this section
that there is a strong interaction between ageemdifices and cultural differences in
explaining individual differences in neuroticismoses among the general population
(Donnellan & Lucas, 2008). Furthermore, it will begued that sex differences also
appear to play a key role in explaining individddferences in personality scores as a
function of cultural expectations (e.g., ElmadaPQ01; S. Eysenck et al., 1993;
Rubinstein, 2005). Researches (e.g., Costa eR2@0D]; Hanin, Eysenck, Eysenck, &
Barrett, 1991; McCrae et al., 1999; Schmitt et2007), who have examined the role of
cultural differences in explaining individual difences in neuroticism scores have
found conflicting results. This section, will addsea number of empirical studies that
have investigated cross cultural differences inrotism scores and the moderating

effect of sex and age in neuroticism scores.

2.10.1  Cultural Influence on Neuroticism

It is argued that neuroticism scores may vary $icantly across different cultures
(Costa et al., 2001; Eysenck et al., 1993; Hanial.et1991; Lynn, 1981). Lynn (1981)
proposed one reason to expect such variation; dneedrthat there are differences in
stress in different countries and these differeraresa causal factor, and that among
individuals, stress is an important factor of néigrem and anxiety. According to Lynn
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(1981) susceptibility to stress appears to be gooitant determinant of the level of
neuroticism among people from different cultureg stiggested that relevant stress
may arise from different sources; it may be fronlitpal, social and economic
instability, or from war and occupation, or eveimeltes, where some climates might be
more stressful than others. Lynn (1981) comparedibkan neuroticism scores of nine
developed countries with six developing countriefs tle Middle East on the
neuroticism scale of the EPQ; he found that thenmed the Middle East countries
were higher than advanced countries, and that ifferahce between the two groups
was significant. He explained this difference aatttLife in the advanced Western
democracies is relatively unstressful. They aratipally stable ... and there are no
violent revolutions or military coups. The econos&e long established and free from
the worst ravages of hyperinflation” (Lynn, 1981, 3¥3). However, although these
variables, which were first identified by Lynn (198 may contribute to increasing
stress, but they may not provide an accurate eaptanfor the cultural differences in
neuroticism because many developing countries, agdlibya, are currently politically
stable, their economies are growing strongly, tredeconomies of many developing
countries (compared with Western developed cows)triieve been less affected by
global financial and economic crises, including therent crisis (2007-2010) (Velde,
2008). Moreover, stress may arise from sourcesr dties those mentioned by Lynn
(1981). For instance, stress may arise when indalgl are unable to create the
necessary conditions to achieve their goals (Htbi®198). Therefore, cultures may

differ in term of sources of stress rather thandbgree of stress (Aldwin, 2007).

Differences in neuroticism scores were also fouettvben advanced countries. For
example, Hanin et al. (1991) compared the perfoomari 1067 Russian participants on
the Eysenck Personality Questionnaire (EPQ) with dhiginal English norms of the
EPQ. They found that Russian males were scoredfismmtly higher than English
males. Similarly, Eysenck et al. (1993) analysetéh @ 1257 Canadian participants and
1434 English participants, all the participantsihgwompleted the EPQ. The analysis
showed that Canadian participants scored lower earaticism than the English

participants, and that the difference among them significant at the level .001.

However, there are counter-arguments to the cldat tultural differences in

neuroticism scores simply reflect the differencetwieen developing and advanced
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countries. Schmitt et al. (2007) administered Thg Bve Inventory (BFI) to 17,408
participants from 56 nations; the majority of pagants were students, and some were
members of the general public. The 56 nations \wesaped into 10 geographic world
regions: North America, South America, Western peroEastern Europe, Southern
Europe, Middle East, Africa, Oceania, South andtiS®ast Asia, and East Asia. The
results of this study did not support the notiortled differences between developing
and advanced countries. The finding showed thatrtam effect of world regions on
neuroticism was significant but small. The lowestimticism scores were for Africa,
while East Asia scored higher than all other woddions. Neuroticism scores of South
America and Southern Europe were higher than foothker regions except East Asia.
Schmitt et al. (2007) concluded that it is possthig the cross-cultural trait differences,
measured by personality instrumentdo not reflect people’s enduring dispositions to
think, feel, and behave in certain ways but ardéess culturally endorsed styles of

responding to personality questionnairgs 205).

2.10.2 Importance of Sex and Age Differences in Cul  tural Studies

Whilst there does appear to be differences in rimism scores across different
cultures (S. Eysenck et al., 1993; Hanin et al9119.ynn, 1981; Schmitt et al., 2007)
these cross-cultural differences appear to be nateteby other factors, including sex
and age. For instance, the effect of sex and ageearoticism scores across cultures
has been examined. Many researchers (e.g., Catt€line, 1977; Costa et al., 2001;
Huffman, 2004; Rubinstein & Strul, 2007), have fduhat neuroticism scores among
females are higher than neuroticism scores amorigsmdowever, the magnitude of
sex differences in neuroticism scores was not faonde similar in different cultures.
One reason to expect variation in neuroticism sc@aeoss different cultures is that
cultures differ in the degree to which sex roles eamphasized, which might lead to
differences in personality traits (Costa et al.Q20 In line with the social role model,
sex differences in personality traits might be ggea developing countries (Matthews
et al., 2003), where differences in norms for s@rgs are generally larger and there is
less equality between the sexes (Keddie, 2007).eifle®less, Costa et al. (2001)
reviewed several studies that investigated the finetor model across 26 cultures and

found that the mean scores for females on all neiBm measures were significantly
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greater than that of males across 26 culturestlaatd'sex differences are most marked
among European and American culturds £ 46 to .75] and most attenuated among
African and Asian culturesl§ = .02 to .34]” (p. 327).

Lynn and Martin (1997) analysed the data of stutles examined sex differences
on the Eysenck Personality Questionnaire in 37 cms(N = 40315), and found that
while females were consistently higher than mafeseuroticism across all the 37
countries, there were no significant differencetwieen developing and advanced
countries in the magnitude of sex differences iarotcism scores. Lynn and Martin
(1977) conclude that this finding supports the itlest sex differences in neuroticism

scores may have a genetic basis.

It is argued, therefore, that neuroticism scored te decrease with age across many
different cultures. McCrae et al. (1999) investaghtole of age differences on the Big
Five factor among people from five different cudsr German, Italian, Portuguese,
Croatian, and Korean samples. They administratezl NEO-PI-R test to 7361
participants if = 3051 males, and = 4310 females) between the ages of 18 and 84
(distributed into five age groups). They found ttie youngest group scored higher in
neuroticism than the older across all five culturébey conclude that these are
universal maturational changes in adult personalymilarly, but among many
populations, McCrae (2001a) reviewed several studibich used the Revised NEO
Personality Inventory (NEO-PI-R) across 26 cultuReticipants in all these studiés (
= 23,031) were from community samples represergabivfive continents. Samples
were divided, according to age, into college agge (88- 21) and adult (age 22+) and
the results confirmed that the overall mean scoresuroticism were lower in adults’
populations than college students across all 26umd. Moreover, there was no
interaction between sex and age differences inatieism scores across these different
cultures. However, McCrae and Terracciano (200&¢hed different conclusions. They
and their colleagues in 50 countries asked paantgpto complete the NEO-PI-R. The
participants were divided into two age groups,dbkege group ranged in age from 18—
21 years 1 = 19.8); the adult group was aged 40-98 yelsrs=(49.9). McCrae and
Terracciano reported that “only six cultures shéw hypothesized decline of N with
age, and in two cultures—Estonia and Slovakia—addored significantly higher than

college-aged group” (p. 557).
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It is noteworthy that researchers in the field ergonality have yet to reach an
agreed consensus on the factors that might infRietih® neuroticism scores of
individuals. Age, sex and culture may all have wragydegrees of influence on an
individual’s neuroticism scores in many studies anrbss different cultures (c.f., Costa
et al., 2001; S. Eysenck et al., 1993; Lynn, 198&Crae et al., 1999; McCrae, 2001b).
Similarly, the influence of the three variables iatelligence, as discussed in Section
2.4 and 2.5, remains unclear and requires furtbesideration. This conclusion allows
researchers to hypothesise that because sex, dgeufinre have an influence upon
neuroticism and intelligence scores, the relatignsbetween neuroticism and
intelligence may also be influenced by the cultigex and age of participants. The
relationship between neuroticism and intelligenoareas, which is the main focus of the

current thesis, will be considered in the nextisect
2.11 Relationship between Neuroticism and Intelligence

Intelligence has become one of psychology’s mopufarised concepts and the use
of IQ tests has become an established and comnusely method for the prediction of
school performance and the performance of indiiglaaross a variety of occupations
and settings (Chamorro-Premuzic, 2003; Maltby et 2007; Neisser et al., 1996;
Zeidner & Matthews, 2000). The importance of nogfdbive variables in intelligence
has been suggested by a number of researchers.sie¢h975) argued that non-
cognitive variables are required as well as thenitivg factors in general intelligence.
More research conducted by Chamorro-Premuzic asatdlleagues (e.g., Chamorro-
Premuzic, 2003; Chamorro-Premuzic, Furnham, & Ackar, 2006; Chamorro-
Premuzic, Furnham, & Petrides, 2006) and by Aclkermand others (Ackerman &
Heggestad, 1997; Ackerman & Beier, 2003) have sstggethat non-cognitive factors
such as personality traits play an important roléhe development of adult intellectual
competence. Performance of individuals on 1Q testg be influenced not only by their
abilities but also by their personality traits (Ackhan & Heggestad, 1997; Moutafi et
al., 2005; Moutafi et al., 2006).

It is argued that personality and intelligence &ave core domains that may not be
mutually exclusive but related (c.f., Bonaccio &eve, 2006). Given the possibility of

overlap, additional research is required to exptherelationship between neuroticism
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and intelligence scores further. There is somensisency in the research findings
from earlier studies regarding the relationshipweein personality and intelligence
which requires more detailed examination. For eXdamphilst McCrae and Costa
(1997) and Brebner and Stough (1995) argued thestopality and intelligence are
independent of each other, Ackerman and Hegge4®@@irj believed that personality
and intelligence are independent but correlatedn®eou, Kyriakides and Avraamidou
(2003) described this correlation when they claintedt “personality frames how
individuals make use of and control their intelledtabilities and intellectual abilities
provide the cognitive background for the formatmfninterests, preferences, attitudes,
and orientations to different types of activitibgatt differentiate between personalities”
(p. 548). Therefore a closer examination of thiatrenship between neuroticism and

intelligence is deemed worthwhile.

The following sections will outline results of amber of studies that investigated
the relationship between neuroticism and intellgeacores and emphasise the relative
importance of taking into account role of age, aed cultural differences in explaining

the relationship between both personality andligesce scores.

2.11.1  Influence of Neuroticism on Types of Intelle  ctual Abilities

A number of researchers (e.g., Baker & Bichsel,6200i Fabio & Palazzeschi,
2009; Ettinger & Corr, 2001; Furnham & Chamorro+Ruzic, 2004) have reported that
neuroticism is not significantly correlated withtefiigence. For instance, Furnham and
Chamorro-Premuzic (2004) examined the relationbkigveen neuroticism and general
intelligence scores measured by MEO Personality Inventory—Revised (NEO-PI-R)
and the Wonderlic Personnel Test (WPT) respectivaiwyong 187 undergraduate
English students (89 females and 98 male, mear~age.02 years) and found that

neuroticism scores was not significantly relatedeaeral intelligence scores.

There is similar evidence to suggest that neussticiscores are not related to
measures of fluid intelligence. For example, Egingnd Corr (2001) examined the
correlation between fluid intelligence as measudeyl the Raven’s Advanced
Progressive Matrices (APM) and neuroticism as meakby the Eysenck Personality
Questionnaire-Revised (EPQ-R) in a British undetgete sampleN = 57, males were
26, M age = 25.92, , and females were Bllage = 23.10, ). The correlation between
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neuroticism and intelligence was found to be minirba Fabio and Palazzeschi (2009)
also reached the same result but among a diffesamiple with respect to age and
nationality. Using the same instruments as in thdysof Ettinger and Corr (2001), Di
Fabio and Palazzeschi (2009) investigated theioaktiip between neuroticism and
fluid intelligence amongst a sample of Italian hgghool studentd\(= 124, 34 males
and 90 females), with ages ranging from 16 to BD= 17.49) finding very low

correlations.

There are similar arguments that measures of diigsta intelligence are not found
related to neuroticism scores. Baker and Bichs@0§2 investigated the relationship
between personality and intelligence among a laegeple of older and younger adults
(239 females, 142 males, aged 19-89). They adrarestto their sample the Big Five
Personality Inventory-version 44 and the Woodcookn3don Il tests of cognitive
abilities (WJ-IIl), which measures crystallisedeiigence (Gc), and fluid intelligence
(Gf), in addition to five other abilities namelyisual-spatial thinking (Gv), auditory
processing (Ga), processing speed (Gs), shortsteemory (Gsm) long-term retrieval
(GIr). They found that neuroticism was not relatedany of the seven cognitive

abilities.

Five other cognitive abilities were not found to tedated to neuroticism scores.
Demetriou et al. (2003) examined the relationst@mieen the big-five factors and five
cognitive abilities: (1)categoricalwhich deals with similarity-difference relation®)
quantitative which deals with quantitative variations and tielas in the environment;
(3) causal which deals with cause—effect relations; €patial which deals with
orientation in space and the imaginal represemtatb the environment; and (5)
propositiona) which deals with the truth/falsity and the vatiydinvalidity of the flow of
information in the environment. The sample compti629 Cypriot secondary students
(348 females and 281 males, age ranged from 17 tgedrs with mean age = 15.7).
They found that correlations between neuroticism @@ five cognitive abilities were

positive but small and not significant.

By contrast, it is important to address those istudhat have found a correlation
between neuroticism and intelligence scores. Farmge, Ackerman and Heggestad
(1997) conducted a large meta-analysis of 135 aesudith a total of 64,592 participants
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and reported that neuroticism was negatively cateel with general intelligence (g),
with a modest correlation of the magnituderof -0.15, and with some intellectual
abilities (e.g., crystallised intelligence, fluidtelligence, knowledge and achievement
and math-numerical). Austin et al. (2002) more ndgeanalysed three large datasets
conducted in Manchester, Newcastle and Edinburghused a number of intelligence
tests (e.g., Raven's Standard Progressive Matfdgjre Fair Intelligence Test and the
Digit Symbol Subtest of the Wechsler Adult Intedlice Scale) and personality scales
(e.g., Eysenck Personality Questionnaire and NB@ Fiactor Inventory). The results
of this study revealed negative and significantrelations between neuroticism and
intelligence scores among the Manchester, NewcasteEdinburgh samples. Austin et
al. (2002) referred this relationship to differahitem comprehension; people with high
intelligence are better able to “discriminate tlo@siructs underlying [neuroticism] and
it is this effect which is reflected in their respes. The less intelligent are either less
able to discriminate the constructs or, perhapderstand the items less well and this
induces a correlation between [neuroticism andligénce])” (Austin et al., 2002, p.
1408).

Taking into account the effect of age differengeseéuroticism scores, Lounsbury et
al. (2005) found that neuroticism scores were negigtrelated to cognitive abilities
among their samples of 457 American middle schtaents 1 age =11.63), and 375
high school studentd age =15.81). Both samples completed the Adoledeergonal
Style Inventory (APSI) and a cognitive abilitiessttewhich measure the big five
personality traits, and verbal and numerical reagpabilities, respectively. The results
indicated that there were negative and significeotrelations between scores of

participants on both scales among both samples.

A significant correlation has also been found betweneuroticism and fluid
intelligence scores. Furnham, Rawles, and IgbaD§2thave administered a brief
measure of the big five factors and the BaddelewnsBeing Test (BRT), which
measures the big five personality trait and fluiteiligence (Gf) respectively, to 240
secondary school students (187 females and 53 nmaken age = 18.66 yeaSD =
4.06). They found that neuroticism was negativatg aignificantly correlated with
fluid intelligence scores.
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However, it is argued that the type of measures dna used in such studies is
important in determining the relationship betweemnspnality and intelligence. This
argument is supported by the finding of a studydemted by Furnham and Monsen
(2009). In this study, the full NEO Five-Factor émiory-Revised, instead of a brief
version that was used in the study of Furnham .e2806), was administered to 334
English secondary school students. The relationSiefpveen neuroticism and fluid
intelligence as measured by BRT was zero.

Moreover, the relationship between neuroticism amélligence was found to be
mediated by test anxiety. Chamorro-Premuzic, Fumrand Petrides, (2006) reported
that neuroticism has negative effects on the perdoice of individuals on tests because
of its “Likelihood to elicit test anxiety and laof confidence” (p. 149). Moutafi,
Furnham and Palttel (2005) argued that during thaod of the test, individuals
experienced high level of test anxiety (state agxievhich negatively impacted their

performance on intelligence measures.

The mediation of test anxiety in the relationstbptween neuroticism and
intelligence was supported in the study by Moutifirnham and Tsaousis (2006). In
this study, Moutafi et al., (2006) examined the ro&gism scale of the Traits
Personality Questionnaire (TPQue5) and the Ravemtgressive matrices were
administrated to 113 Greek university students.oBethe participants completed the
TPQueb5, they were asked to specify the level ofeapxhat they felt at that moment on
a scale from 1 to 10 (in order to estimate testieipx The findings showed that the
correlation between neuroticism and intelligences w&gnificant. However, after the
effect of test anxiety was partialled out the telahip between neuroticism and
intelligence was not significant. Moutafi et al.005) suggested that the negative
correlation between neuroticism and intelligences Wwacauséneurotics become more
anxious under testing conditions, and this anxadfgcts their performance on the 1Q
tests. It is therefore proposed that neuroticismoisrelated to intelligence per se but to

intelligence test performanégp. 595).
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2.11.2 Intelligence and Individual Differences in N  euroticism
Scores

While previous studies have each examined theioakttip between intelligence and
neuroticism scores, it is important to note thatytthave not examined individual
differences in neuroticism scores. It is argued thther than considering neuroticism
as a whole, it may be that the level of neuroticpdays a more subtle role in explaining
individual differences in intelligence scores. Thkerrelation coefficient between
intelligence and neuroticism scores refers to thgrele and direction of the relationship
between these two variables. Nevertheless, it doesell us about the point at which
the effect of the relationship began. Previousaeders (e,g., Ackerman & Heggestad,
1997; Austin et al., 2002; Escorial et al., 200@&ubsbury et al., 2005) reported
negative correlations between neuroticism and ligegice scores. However, their
results did not explain whether the performancentelligence scales will be negatively
affected even by the low levels of neuroticismyather it will only be affected by the
high levels of neuroticism. Few researchers havesidered the impact of the level of
neuroticism on the performance of participants @asures of intelligence and reached

conflicting results.

A high level of neuroticism was found to be a pwsiffactor in explaining variations
in an individual’s intelligence scores. This stagsinwas reported by Austin, Deary,
and Gibson (1997) who investigated the relationshgtween neuroticism and
intelligence scores using a sample of 210 Scotéishers (208 were males), their mean
age was 48.4 (11.3) years. All participants congaleéhe NEO Five Factor Inventory
(NEO-FFI), the National Adult Reading Test (NART)nda Raven’'s Standard
Progressive Matrices (SPM). Based on mean newuptiGgcores, participants were
divided into two groups with standardised neurstitiscores above and below zero.
Results showed that while the correlation betwesuraticism and intelligence scores,
as measured by SPM and NART, were small and nomfisignt among the low
neuroticism group, both correlations among the higguroticism group were
significant. In contrast, the high levels of nelgisim were found to correlate negatively
with individuals’ intelligence scores in the studfyEscorial, Garcia, Cuevas, and Juan-
Espinosa (2006). In this study, the researchersrastmated the Spanish version of the

NEO five-factor inventory and three cognitive tesfsthe primary mental abilities

56



battery (PMA): vocabulary, spatial rotation and untive reasoning, to a sample of
Spanish college studentdl € 569), and divided the sample into three groupw,(

medium, and high), according to the norms of theONEve-Factor Inventory to

investigate the effect of levels of neuroticism iotelligence scores. Escorial et al.
(2006) found that the mean scores of the low neisat group were higher than that of
the medium and high neuroticism groups on the thoegnitive tests, the largest
difference (2.47) is observed in the vocabularyt testween low and medium

neuroticism groups with a small effect size of 0.25

The different types of intelligence measures thatehbeen used in the previous
studies could in part provide some possible expiandor the conflicting results of the
relationship between neuroticism and intelliger8®mugh et al. (1996) suggested that
because many tests may only share 30-40 per cemhoa variance when correlated, if
personality traits do not correlate with a specist of intelligence they may still
correlate significantly with another test. Therefahe best approach is to use a range of
intelligence tests that cover a wider range of dogn and non-cognitive factors
(Escorial et al., 2006; Stough et al., 1996).

2.11.3 Influence of Neuroticism on an individual's performance on
Wechsler Intelligence Tests

As reported in Section 2.11.2, previous researa,(Escorial et al., 2006; Stough et
al., 1996) has shown that there is a tendency @mee the relationship between
neuroticism and intelligence using a wide rangéntglligence tests that cover a wider
range of cognitive factors. There is a lack of cstesicy over measures used within
previous studies therefore it is difficult to madey specific comparisons or indicative
conclusions. Wechsler’s intelligence tests weregiesl to measure a broader range of
cognitive and non-cognitive abilities in additianthe general factor of intelligence ‘g’
(Wechsler, 1975) and therefore, considered to I rtiost widely-used tests by
psychologists, who are evaluating cognitive pertamoe (Greve et al., 2003; Maleka,
1996). More specifically, although there are selvexaearchers that have investigated
the relationship between intelligence and perspnalaits (e.g., Austin et al., 1997;
Chamorro-Premuzic, Furnham, & Petrides, 2006; Eaceat al., 2006, Furnham &
Chamorro-Premuzic, 2004; Moutafi et al., 2006)d&ta that have utilised the entire
Wechsler Adult Intelligence Scale (WAIS) are lingitéHolland, Dollinger, Holland, and
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MacDonald (1995) examined the relationship betwpsychometric intelligence and
the five-factor of personality. They administratdte Wechsler Adult Intelligence

Scale- Revised (WAIS- R) and the NEO-PI to 85 rdltabon clients, 56 males and 29
females, mean age 34.15 (9.99). They found thabtite significant correlation, but

with small effect size, was on the Picture Arrangatnsubtest. The other correlation
coefficients were almost zero except on the Piciompletion. Correlation coefficients
between the neuroticism scores and the WAIS-R same presented in the Table 2.

Table 2

Correlation Coefficients between Neuroticism andI8YR Scales (Based on Holland et
al., 1995)

WAIS-R scales Correlation Coefficients
x Full Scores FSIQ .02
% é’y Verbal Intelligence VIQ -.02
= Performance Intelligence PIQ .06
Information .01
% Digit span -.01
% Vocabulary .04
IE Arithmetic .04
2 Comprehension -.03
Similarities .06
Picture completion A7
§ 1% Picture Arrangement 25
g g Block Design -.05
E % Object Assembly .02
Digit symbol -.07

Source Holland et al. (1995) p < .05.
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In similar studies, neuroticism has been founddmegatively correlated with both
verbal and performance-related intelligence scostsugh et al. (1996) for example
examined the relationship between neuroticism antdlligence scores among 68
undergraduate students, their mean age was 18.1Th@ WAIS-R and the EPQ were
used to measure the intelligence and neuroticisspactively. They found that
neuroticism was negatively related to the Verbalal@dd Performance IQ scores, while
the relationship between neuroticism and the ftdrss of intelligence was almost zero.
However, all the correlation coefficients were regnificant. The relationship between

neuroticism and WAIS-R subtests scores was nostigaged in this study.

It is argued that the performance of individualshwhigh neuroticism scores on the
Performance 1Q scale of WAIS is lower than therf@enance on the Full Scale IQ and
the Verbal 1Q scales. This argument has receivetessupport from a study conducted
by Saggino and Balsamo (2003). In this study, X@Bah participantsNl age = 78.6),
completed the WAIS-R and the NEO-PI-R to measutelligence and personality
traits, respectively. Partialling out sex, age, a®drs of education, the correlations
between neuroticism and the Performance IQ scalesabtests scores were higher than
correlations between the Verbal IQ scale and stdbht®ores. All the correlations were
negative and were significant on the Performancesi@le, and on the Picture
Arrangement and Object Assembly subtests. Coroglatioefficients between the

neuroticism scores and the WAIS-R scores are pregém Table 3.
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Table 3

Correlation Coefficients between Neuroticism andI8/R Scales (Based on Saggino
and Balsamo, 2003)

WAIS-R scales Correlation Coefficients
Full Scores -.24

o

%:7 & Verbal Intelligence -.14

= Performance Intelligence -.29*
Information -.07

*(,(9, Digit span -.02

(O]

= Vocabulary -.14

(2]

© Arithmetic -.12

=2

2 Comprehension -.15
Similarities -.07
Picture completion -.13

]

2  Picture Arrangement -.37*

S O

€ 2 Block Design -.24

g 5

E 9 Object Assembly -.33*
Digit symbol -17

Source:Saggino and Balsamo (2008 .05.

2.12 Role of Sex and Age in the Relationship between

Neuroticism and Intelligence Scores

As shown in the preceding sections of this chaptiee relationship between
neuroticism and intelligence scores has been cdmpgevely investigated but often the
findings from previous studies appear contradictdfpwever, it is important to
acknowledge that relatively few studies have careid the role of age and sex
differences in the relationship between the twoaldes although many researchers
have presented sex and age as possible explandtoriadividual differences in
intelligence and neuroticism. There is some evidelncsuggest that both sex and age

differences in students may be important in exjpginthe possible relationship between
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intelligence and neuroticism scores. For instamtegn early study, Lynn, Hampson,
and Magee (1984) examined 701 adolescents (agekb Melars) from N. Ireland.

Participants were tested for intelligence and fgsdhck’s personality traits using the
Abstract Reasoning scale of the Differential ApteuTest, and EPQ, respectively. The
correlation between neuroticism and intelligence fiEmales was negative and non-
significant while for males, this was positive asidnificant. This indicates that the
impact of sex is not just on the magnitude of theetation between both variables but

also on the direction of this correlation.

By contrast, neuroticism was negatively correlatatth fluid intelligence scores just
among males. Jorm et al. (1993) administered thieotieism scale of the short form of
the Eysenck Personality Questioner Revised (EP@u) a number of cognitive
functioning measures (e.g., the Mini-Mental Stak@amination [MMSE]; the National
Adult Reading Test [NART]; the Symbol Letter Modeds Test [SLMT] and scale of
episodic and semantic memory) to an elderly comtgwsample (344 women and 367
men, age 70+ years). The findings indicated thatdbrrelation coefficients between
neuroticism and cognitive functioning were not tb@me for males and females.
Correlations between the neuroticism scale and MiIMSA, SLMT and episodic
memory test were negative and significant amongrtakes sample = -.26, -.19, and -
.25, respectively, ajp < .001), while among females, correlation coeffitsewere very
small ¢s=-.05, -.08 and -.07, respectively, plt .05). Although Jorm et al. (1993) and
Lynn et al. (1984) did not explain the factors Ibehihe sex differences in the pattern of
correlations between neuroticism and cognitive fiong their findings have contributed
to our understanding of the role of sex in explagnithe relationship between
intelligence and neuroticism scores. Moreover, itheerse pattern of the correlations
among males in both studies reflects the role @& Bigexplaining this association
between neuroticism and intelligence test scoiasgeghe male sample in the study of
Jorm et al. were an elderly sample (age 70+ yeats)e all the males in the study of

Lynn, et al. were adolescents (age 15-16 years).

Contrary to the two previous studies, sex diffeemnewere not found to be important
in explaining the correlation between neuroticiamd &telligence scores. For example,
Chamorro-Premuzic, Furnham, and Petrides (2006pstiyated the relationship

between Eysenck’s personality dimensions, using Efeenck Personality Profiler
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(EPP), and verbal and numerical cognitive abiligasured by the Employee Aptitude
Survey (EAS). After administering the materialslB job applicants in New Zealand,
the findings showed that verbal cognitive abilityere positively correlated with

emotional stability (low neuroticism scores), whilemerical ability scores were not
related significantly to emotional stability. Sexach no effect on the correlations
between emotional stability and both verbal and ewical cognitive abilities since both

correlations remained stable even after controfiargex differences.

With one exception (Lounsbury et al., 2005) theargj of previous work has not
fully considered the role of age differences in iblationship between neuroticism and
intelligence. However, some findings from previatadies have contributed to our
understanding of the importance of age differencesexplaining the relationship
between intelligence and neuroticism, and the itgpae of further examination for the
role of age differences on the relationship betwéeth variables. For example,
Furnham, et al. (2006) has carried out two studieish support the importance of age
difference on explaining the relationship betweesthbfactors. In Study 1, 240
secondary school students (187 females and 53 nmaken age = 18.6GD = 4.06)
completed a brief measure of the big five factand ¢he Baddeley Reasoning Test
(BRT), which measures fluid intelligence (Gf). Neticism was negatively correlated
with fluid intelligence However, in Study 2, whighvolved 70 undergraduates (54
females and 16 males, age ranged from 18 to 26s)yetire correlation between

neuroticism and fluid intelligence, using the BRVas positive and non significant.

However, age differences were not found to be gffean two other studies that
used the same materials to investigate the rekdtipnbetween neuroticism and
intelligence among the same population. ChamoresAeic, Furnham, and Ackerman
(2006) administered the revised NEO Personalityefmory and the Baddeley
Reasoning Test (BRT) to measure personality temts fluid intelligence respectively,
to 201 British University students (134 female,nédles, mean age = 20.31 ye&8,=
3.67). The results showed that neuroticism wagelated to fluid intelligence, = .00.
Using the same tests, Furnham and Monsen (2009)@lsd no relationship between

neuroticism and fluid intelligence among 334 Bhtsgecondary school students.
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2.13 Cross Cultural differences in the Relationship between

Neuroticism and Intelligence

As argued in the previous section of this chapteelligence and personality traits
are likely to vary cross-culturally, and to fullpvestigate the relationship between
personality and intelligence, studies need to fudlyamine the role of cultural

differences when assessing the relationship betwersonality and intelligence scores.

The findings from previous studies have contributedur understanding of the role
of cultural diversity on explaining the relationshibetween intelligence and
neuroticism; however, further research is requiredr example, among Cypriot
secondary students, Demetriou, et al., (2003) fouhdt correlations between
neuroticism scores and five cognitive abilitiescfsuas verbal and numerical abilities)
were small, positive, but not significant. By cas;, Chamorro-Premuzic, Furnham,
and Petrides (2006) reported among an adult Newaddasample, that the correlation
coefficients of emotional stability, and low neuct#gm scores, were positive and
significantly associated with verbal reasoning ighilbut not with numerical ability
scores. Lounsbury et al. (2005) reported differesults among an American students
sample showing a negative correlation between tieisim scores and verbal and
numerical abilities. Finally, Ettinger and Corr (1) and Di Fabio and Palazzeschi
(2009) found no relationship between neuroticisneasured by Eysenck Personality
Questionnaire-Revised, and intelligence, measusedéven’'s Progressive Matrices,
among British university and Italian high schoaldsnts, respectively, while, among
Greek university students, Moutafi et al. (2006urfd a negative and significant
relationship between neuroticism and intelligenamres measured by Raven’s

Progressive Matrices.

Using the Wechsler Adult Intelligence Scale-Revig®dAlIS-R), Holland et al.
(1995) investigated the relationship between nétisoh and intelligence among an
American sample and reported that all the cor@tatioefficients were almost zero. In
particular, the correlation between neuroticism ®edbal Intelligence 1Q was negative
and almost zero and the correlation between neisptiand Performance Intelligence
IQ was positive and very small. In contrast, Stquggtal., (1996) administered the same

scale to 68 Australian university students and dbdhat the correlation between
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neuroticism and the Verbal Intelligence IQ was alegative but much higher than it
was in the study of Holland et al. (1995). Moreover this study the correlation
between neuroticism and performance IQ was negative higher than it was in the

study of Holland et al. However, in both studiesrelations were not significant.

The role of culture can be also inferred from tiféecent results of two studies that
were conducted among American and Australian sanple the first, Baker and
Bichsel (2006) found that neuroticism was not esato fluid intelligence (Gf) and
crystallised intelligence (Gc) among an adult Aroani sample, while in the second
study, Jorm et al. (1993) found negative corretatibbetween neuroticism and fluid
intelligence in an Australian sample. Specific asstmons differed by sex: neuroticism
was negatively and significantly related to a measaf Gf among males, whereas

negative but not significant in women (see SecBdr?)

2.14 Chapter Summary

The current chapter reviewed previous literaturgpersonality traits and intelligence
theories with a particular focus on the role of neéigism in explaining an individual's
intelligence test scores. It also reviewed thediigre on the possible influence of age,
sex and cultural differences in both neuroticisnd amelligences scores and on the
relationship between both variables.

It is clear that there is still no agreed statemadmut the meaning and nature of
intelligence. Most theories of intelligence are dzhson hierarchical models. These
models were created by Spearman, who argued tkat ib one general factor ‘g’
underlying all specific abilities. Influenced byettwork of Spearman, Cattell (1971)
distinguished between two types of ‘g": fluid iligénce and crystallised intelligence.
The first is not relatively influenced by environmal factors; therefore fluid
intelligence decreases with age. By contrast, alysed intelligence depends on
environment factors; therefore increases with ageinareasing of knowledge and
experience. Further, instead of a general factémir§ione (1938) proposed seven
primary mental abilities and claimed that genamnglligence is the result of these seven
abilities. Inconsistent with the notion of gendeadtor, Howard Gardner in his theory of

multiple intelligences, refused the relationshigween mental abilities, and claimed
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that these abilities are independent, and that ehtiem constitutes a different type of

intelligence. Such is the case of Robert Sterndtggory of intelligence.

Although there appears to be considerable evidémcée existence of a general
factor of intelligence, it is only a combination gpecific mental abilities (e.g., abstract
reasoning, visual and auditory perception, spedaW, fgeneral memory and place
memory) (Chamorro-Premuzic, 2003; Wechsler, 198903chsler (1950, 1975) argued
that intelligent behaviour requires these spedciiental factors but also requires other
necessary factors which he called non-intellectagtors, such as personality traits.
Other researchers (e.g., Ackerman & Heggestad, ;18@Kerman & Beier, 2003;
Chamorro-Premuzic, Furnham, & Ackerman, 2006; ChaoBremuzic, Furnham, &
Petrides, 2006; Sternberg et al., 2000) have stggbdine importance of non-cognitive
factors in intelligence. However, the majority oftdlligence scales, according to
Wechsler (1975) measure just a variety of mentgditiab. Wechsler therefore published
his tests of intelligence, which were designed &asure a wider range of cognitive and
non-cognitive abilities in addition to the genefattor of intelligence ‘g’ (Wechsler,
1975). Besides, Wechsler intelligence tests, sscWAIS-III, are considered to be the
most widely-used tests by psychologists, who araluawing cognitive performance
(Greve et al., 2003; Maleka, 1996). Therefore,dhneent thesis will use the WAIS-III
to examine the relationship between neuroticism iatelligence, and will employ the
term intelligence scores to refer to individual fpemance on the WAIS-III 1Q scales

and subtests.

The role of sex and age differences in intellggescores seems to be relatively
unclear. Whereas researchers (e.g.,Furnham & Mori2@do; Lynn & Dai, 1993;
Rushton et al., 2007) supported the advantage tdsniia general intelligence, findings
of others researchers (e.g., Holland et al., 199aleka, 1996) have not found sex
differences in general intelligence. Similarly, @aschers who examine the role of age
differences in intelligence scores have reachedlicbng results. Some of them have
reported that performance of individuals on testasare fluid abilitiessuch as the
Performance 1Q scale of WA|$nds to decline with age (Tucker-Drob & Salthouse,
2008), and that performance on tests measurindgatirged abilities, such as the Verbal
IQ scale of WAIS, tends to increase with age (Kaarin& Horn, 1996). However, the

findings of other studies did not confirm theseutesseither for fluid abilities (Moutafi
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et al., 2003) or for crystallised abilities (Shewtborth-Edwards et al., 2004). These
conflicting results offer good evidence about thportance of further investigation of
the effect of sex and age differences and the dotemn between both sex and age

variables in intelligence scores.

Cultural differences are another factor that hastrdmuted to intelligence scores,
particularly crystallised abilities, which depend enformation and skills that are
acquired through experience and education witrgalture (Chamorro-Premuzic, 2003;
Kaufman & Lichtenberger, 2002). Researchers, tbeeethave expected differences in
intelligence across cultures as result of diffeemndetween cultures in terms of
education and technology (Greenfield, 1998), econ¢Rushton &Cvorovi¢, 2009)
and customs and life style (Westen, 1999). Nevir$ise and with some exceptions
(Lynn & Vanhanen, 2006), the findings of most crosiural studies in intelligence are
essentially confined to studies of Europeans, Basans and North Americans; the
Arabic culture is a culture that has not receivedcim attention although it may
significantly differ from these cultures in termf education, economy, interests, and
customs, (Hofstede, 2001; Keddie, 2007). Furtheemitre interaction between sex, age
and cultural differences in influencing intelligenscores has not received attention
from researchers in the field of intellectual babav although the effect of each factor
in intelligence scores has received some suppb#drefore, the extent to which cultural
differences can explain the sex and age differentastelligence scores still requires
further consideration. One of the current aimshe thesis is to further examine the
effect of sex and age differences in intelligenoeras, and to examine the extent of the
role of cultural differences between Libya and &nton the magnitude of any sex and

age differences in intelligence scores.

Sex, age and culture are three factors proposedflteence scores of people in
neuroticism scales. Indeed, there is a tendencyngmesearchers in the field of
personality traits to assume that females are meugotic than males (e.g., Cattell &
Kline, 1977; Huffman, 2004; Matthews et al., 20@8y that neuroticism scores reduce
with age (e.g., Costa et al., 2000; H. Eysenck &dfgk, 1991a) across difference
cultures (Fung & Ng, 2006; McCrae et al., 2004).rétver, researchers (e.g., Costa et
al., 2001; Lynn, 1981; Lynn & Martin, 1997) suggekthat the magnitude of level of

neuroticism and sex differences in neuroticismegonay vary as a function of cultural
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expectations. Nonetheless, these findings are onatlgsive because other researchers
have not confirmed either sex differences in necisyh scores (e.g., Abdullatief, 1990;
Rubinstein, 2005) or the relationship between agd aeuroticism scores (e.g.,
Aboalniel & Doosoki, 1986; Kim et al., 2009). Tharee, further research is required.

This chapter was also concerned with the possédionship between personality
and intelligence scores and the possible influeri@ge, sex and cultural differences in
this relationship. It has summarised a number wdists that have previously examined
this relationship between neuroticism and intellige scores in typical student
populations (e.g., Furnham et al., 2006; Furnharii@xsen, 2009; Lounsbury et al.,
2005). However, previous researchers have reackféetedt results. For example,
while neuroticism was not found to be significanttyrelated with general intelligence
(Furnham & Chamorro-Premuzic, 2004), fluid intediigge (Di Fabio & Palazzeschi,
2009; Ettinger & Corr, 2001), crystallised intetliice (Baker & Bichsel, 2006), and a
number of cognitive abilities (Demetriou et al.,03), neuroticism was reported to be
correlated with general intelligence and a numbentellectual abilities in 135 studies
(Ackerman & Heggestad, 1997). Moreover, the retatiop between neuroticism and
intelligence was found to be mediated by test dgpXiéhamorro-Premuzic, Furnham, &
Petrides, 2006; Moutafi et al., 2005; Moutafi ef aD06).

It was noticed that the aim of most of these prasistudies was to investigate the
magnitude of the linear relation between cognitdities and neuroticism trait as a
whole. However, few researchers have consideredrthact of level of neuroticism on
the performance of participants on measures ofliggace and also reached conflicting
results. The low level of neuroticism, for examphgs not found to be an effective
factor in intelligences scores while the high lesEheuroticism was found to be either
a positive factor (Austin et al., 1997) or a negatfactor in intelligences scores
(Escorial et al., 2006). Therefore, the currentkweill investigate the impact of level of
neuroticism on the performance of participants loe Wechsler’s intelligence scales,
which were designed to measure a wider range ad #nd crystallised abilities in
addition to the general factor of intelligence (§Vechsler, 1997). Moreover, although
typically the performance of an individual on theétests of Wechsler’s intelligence
scales differs across different subtests; an assggsof the variability helps the

examiner identify the strengths and weaknesseshef ihdividual’'s performance
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(Wechsler, 1997). Similarly, the amount of diffecenbetween the IQs scores of
Wechsler's intelligence scales is an important wmeration in interpreting the
performance of individuals. It is very importantdetermine that the difference between
the scores is a true difference or by chance (Maldé®96; Wechsler, 1997). In this
respect, Maleka (1996) reported that differencesvéen the Verbal IQ and the
Performance 1Q scores increase among individualts ave difficulties in adaptation
or have neurotic disorders. Therefore, the curventk examines whether differences
between the Verbal IQ and the Performance 1Q scamd the difference between a
single subtest score and average of subtest seutemcrease among participants with

high level of neuroticism.

Although there is growing evidence for sex, cultutaed age differences in
individuals’ neuroticism and intelligence scoregsoas different cultures, very few
studies (Jorm et al., 1993; Lynn et al., 1984) hamesidered sex and age differences in
the relationship between neuroticism and intellggerResults of these studies however
were contradictory. For example, while neuroticisras found to be correlated with
intelligence among males more than among femalasn(&t al.,, 1993; Lynn et al.,
1984), the direction of theses correlations was siotilar. Moreover, Chamorro-
Premuzic, Furnham, and Petrides (2006) found tkat was not important on the
correlation between neuroticism and intelligenceil@rly, neuroticism was found to
be negatively correlated with fluid intelligence @my secondary school students, while
was not correlated with fluid intelligence amongdergraduate students (Furnham et
al., 2006). The findings of such studies have douted to our understanding of the
importance of sex and age difference on explainthg relationship between
intelligence and neuroticism and the importancéuaher examination for the role of

sex and age differences on the relationship betwe#nvariables.

Moreover, although none of the previous studies tfes best knowledge of the
researcher) have aimed to examine cultural difisgenin the relationship between
neuroticism and intelligence, the findings from\poeis studies have contributed to our
understanding of the importance of cultural divgrsin explaining the relationship
between intelligence and neuroticism. For instanoeyroticism was significantly
correlated with general intelligence among a Greekersity sample (Moutafi et al.,

2006), while, using the same materials, was notetated with general intelligence
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among a British university sample (Ettinger & C&@001).

All in all, it is noteworthy that the specific naéu of the relationship between
neuroticism and intelligence scores and the medjatiature of age, sex and cultural
differences on this relationship in both neurotitignd intelligence scores require
further consideration. Therefore, the current thesiamines the effect of neuroticism
scores on students’ performance on the WAIS sealdssubtest and the role of sex, age
and cultural differences on this effect. The nexapter will describe the tools of the

research, which will used to do this investigation.
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CHAPTER 3: Methodology

3.1 Introduction

This chapter will outline the description and psyctetric properties of the research
tools that are used within the current thesis iditawh to the procedures that will be
applied to address the aims in the current thésisoutlined in Chapter 2, researchers
(e.g., Escorial et al., 2006; Stough et al., 199&e suggested that the best way to
investigate the relationship between personality smtelligence is to use a range of
tests of intelligence that cover a wide range afnitive factors. In the current thesis, a
psychometric approach is used to examine the oeksttip between neuroticism and
intelligence scores across two different cultureanely Libya and Britain. To address
the relationship between neuroticism and intell@gescores, two specific measures will
be developed and used. The first is the WechslarltAdtelligence Scale (WAIS),
which is designed to measure a wider range of tiograbilities (Wechsler, 1975) and
is the most widely-used test by psychologists eatalg cognitive performance (Greve
et al., 2003). The second is the Neurotic Behavieale (NBS); this was designed by
the author (Elmadani, 2001) to measure the traneafroticism separately from other
personality traits. This chapter will begin by Highting in brief the influence of
culture on personality and intelligence, and theil wutline the main differences
between the Libyan and British samples of the aiirteesis before summarising the
psychometric properties of the Wechsler intelligeiscales. Finally, this chapter will
summarise the procedures that were conducted ttectbe NBS and ascertain its

psychometric properties.

3.2 Cultural Influence on Personality and Intelligence

According to the big five model (c.f., McCrae; 200IMcCrae & Costa, 1999)
personality traits representing basic tendenciee arpressed in characteristic
adaptations, such as habits, roles, attitudes, raladionships, which can be largely
influenced by the culture in which a person ex&td can vary greatly across cultures.
McCrae (2001b) suggested that people develop ttieseacteristic adaptations during
their response to environmental pressures, whiehcansistent with their personality
traits. The role of culture on neuroticism scoras heen supported by researchers who
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have investigated the role of cultural differenoesneuroticism scores and the cultural
variations in sex and age differences in neuraticEcores. Neuroticism scores are
found to be highly variable across different cudgjramongst Russian males they were
significantly higher than scores of English malefarfin et al., 1991), and Canadian
participants’ neuroticism scores were significadwer than the English participants
(Eysenck et al., 1993). In an early study, Lynn8I)9compared the mean neuroticism
scores of nine developed countries with six devappountries of the Middle East on
the neuroticism scale of the EPQ and found thatntiean neuroticism scores of the
individuals in Middle East countries were signifitly higher than those individuals in
more advanced countries. The explanation that wes dpy Lynn for these differences
refers to differences in stress between developdddaveloping countries: “Life in the
advanced Western democracies is relatively un$tleSshey are politically stable ...
and there are no violent revolutions or militaryups. The economies are long

established and free from the worst ravages of iyftetion” (Lynn, 1981, p. 273).

Sex differences appear to play a key role in erpigi individual differences in
neuroticism scores as a function of cultural exggmbs. Although there is a tendency
among researchers in the field of personality dr&it assume that females are more
neurotic than males (e.g., Cattell & Kline, 197 Uftrhan, 2004; Matthews et al., 2003;
Rubinstein & Strul, 2007), the magnitude of seXedénces in neuroticism scores was
found to vary across different cultures. Costal.e{2901) argued that cultures differ in
the degree to which sex roles are emphasized, wshichuld lead to differences in
personality traits. In line with the social role da&b, sex differences in personality traits
might be greater in developing countries (Matthetal., 2003), where differences in
norms for sex roles are generally larger and tiheldess equality between the sexes
(Lynn & Martin, 1997). On the other hand, Costaakt(2001) analysed data obtained
from 23,031 participants in 26 cultures and fouhdttsex differences were most
marked among European and American cultures and att@uated among African
and Asian cultures. They also reported that sexergiices were positively and
significantly associated with individualism; Westecountries with individualistic
values have greater sex differences in self-reggrersonality traits than non-Western
countries. Individualism refers to the characterisf cultures in which each person is

“expected to look after him/herself and his/her iediate family only. Collectivism
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stands for a society in which people from birth andg are integrated into strong,
cohesive in-groups, which throughout people’s ilifiet continue to protect them in
exchange for unquestioning loyalty” (Hofstede, 2001 225). Similar findings were
also reported by McCrae and Terracciano (2005) akked participants from 50
cultures to complete the NEO-PI-R. The results gtbthat the smallest sex differences
were among Asian and African cultures, while Eusspand American cultures showed

the largest sex differences in neuroticism scores.

It is possible that these sex differences in nétisoh scores among European and
American cultures reflect differences in culturabrms for sex roles between
individualistic and collectivistic cultures, that, icultures differ in the degree to which
sex roles are emphasized (Costa et al., 2001; Blastret al., 2003). In collectivistic
cultures, such as African cultures, individualsndptheir duties as defined by the in-
group, and carrying out their roles in the in-granpghe best possible way (Triandis,
1994); thus, men should do the heavier choresladuty of men is to provide a better
life for those who live with them, while the maintg of women is to home and family
(Berry, Poortinga, Segall, & Dasen, 1992); this maguce stress and anxiety among
women and thus their level of neuroticism. In castrCosta et al. (2001) argued that
variations in sex differentiation in neuroticisnoses may be a result of differences in
gene pools between European and non-European msuniihey argue that if the
magnitude of sex differences in neuroticism is riggult of culture, one would expect
US-born African Americans, Asian Americans, anddpa&an Americans to show the
similar patterns of sex differences. Instead, “&lpninary study (McCrae, Herbst, &
Masters, 2001) of African American samples ... showexhll gender differences that
more closely resembled those of Asian and Africaltuces than of European cultures”
(Costa et al., 2001, p. 329). The finding of McCeaal. (2001), however, may refer to
traditional sex role ideology of African Americanbgulture rather than gene pools.

As highlighted in Chapter 2, there are contradictiordings with regard to the role
of cultural differences on patterns of age diffeenin neuroticism scores. Researchers
argue that the degree of neuroticism among indalglus not equal at all ages (H.
Eysenck & Eysenck, 1991a), with the highest leypgearing in adolescence (Schultz &
Schultz, 2005), and that an individual's neurotitiscore reduces with age, and this
decline begins almost at the age of 18 (McCrae,1l20Q001b). McCrae et al. (1999)
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found that this decrease in the degree of neusatievith age occurs similarly for males
and females, and across different cultures. Costal.e (2000) argued that age
differences in personality appeared to reflect maditonal changes rather than cohort
differences; men and women aged between 18 ané&®@ pecoming more emotionally
stable, more socially independent, more convenkicarad goal-directed. Millsap and
Hartka (1986) argued that personality traits chabgiveen adolescence and young
adulthood “When most people make the profound sbléts entailed by entry into full-
time work and marriage” (Haan et al. 1986, p. 2BB)wever, cultures may differ in the
factors that affect maturational processes, sucWwak, marriage, and education, and
therefore, patterns of age differences in neumiticscores were not similar among
British and German samples (c.f. Donnellan & Lu@¥)8), and among American and
Russian samples (c.f. Costa et al., 2000). Cultuaalations in age differences in
neuroticism scores also appeared in the study &@nste and Terracciano (2005); who
examined age differences in neuroticism scoreioudtures. They reported that “only
six cultures show the hypothesized decline of [oecism] with age, and in two
cultures — Estonia and Slovakia — adults scoredifgigntly higher than the college-

aged group” (p. 557) (see Section 2.9.1).

Cultural diversity may play an important role inpéadning differences in intelligence
scores. As discussed in chapter 2, there has heanceeasing interest in research
questions about the influence of cultural backguwn individuals’ intelligence.
Neisser et al. (1996) argued that the cultural remvhent that people live in is an
important factor, not just on intelligence scotast also on the type of intelligence that
might develop. The meaning of intelligence diffacsoss cultures (Matsumoto & Juang
2008, Maltby et al., 2007), that is, different cuéts value different traits and have
various views concerning which traits are useful gredicting future important
behaviour. People in different cultures disagre¢ anly about what comprises
intelligence, but also about the appropriate waystow those abilities. These
differences are important because successful peaioce on a task of intelligence may
require behaviour that is considered unpleasant amdgant in culture ‘A’, but
desirable in culture ‘B’. Such different attitudesvard the same behaviour could lead
cross-cultural researchers of intelligence to draaccurate conclusions about the

difference in intelligence between culture ‘A’ a&l (Matsumoto & Juang, 2008).
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While the level of Fluid intelligence (gf) in andividual is determined by the degree
of complexity of relations that an individual cawsightfully respond to, regardless of
what cultural domain the complexity exists (Cat&lHoren, 1978), the Crystallised
intelligence (gc) is a product of environmentaliaion and depends on information
and skills that are acquired through experienceeahdtation within a culture (Cattell,
1963; 1971). Therefore, whereas gf will declinarirabout the age of 22 continuously
to old age, the gc will increase with age, as theran increase in knowledge and
experience. However, cultures differ in terms @ tevel of change and the beginning
of a decline, which depends on education and theirall learning period (Cattell,
1963).

Cross-cultural research on cognitive abilities hgiits some interesting cultural
difference in many cognitive processes includingception, attention, numerical
abilities, and problem-solving. Matsumoto and Jua@2§08) believed that the
demonstration of differences in any cognitive pescbetween cultures cannot be used
to make claims about any specific cultural factargusing those differences.
Nonetheless, Matsumoto and Juang (2008) proposedatmount and the types of
technologies used in the countries today may peoaighossible explanation for cross-
cultural differences in an individual's cognitivebiities. They also believed that
differences observed may be attributed to diffeesnin educational style between
cultures. The role of education and technology rmss:cultural differences in cognitive
abilities were also proposed by Greenfield (1998 economy according to Rushton
and Cvorovi¢ (2009) is another factor; they reported that asttbnd towards a more
global economy continues, national differences @h dcores are likely to become

greater.

Since there are extreme differences between Lilaga,one of the developing
countries, and Britain, as one of the more advawcoedtries, in terms of education and
technology (Greenfield, 1998, Hofstede, 2001), necay, sex roles (United Nations
Development Programme, 2009, Keddie, 2007, Mattheets al., 2003),
individualism/collectivism dimension (Hofstede, 400 then examining the role of
cultural differences on the relationship betweewnrnticism and intelligence scores
seems worthwhile. The next section will outline thain differences between Libya

and Britain before reviewing the psychometric feagwf the proposed research tools.
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3.3 Data Sample

3.3.1 Libyan Sample

Libya is part of the Arab world, which is officiglicomposed of twenty-one states
inhabited by a relatively young population. The Brstates are relatively similar in
several aspects. For example, Islam is the relitpbawed by the majority of the Arab
peoples and Arabic is the official language ofs#dites; however, there is a local dialect
in each one that distinguishes them from the oth@odlectivism is seen as a blessing
and a source of well-being (Hofstede, 2001), anel Alrab-Islamic culture is the
dominant culture in most Arab states (Barakat, 1993

Libya has one of the most decentralised politigastesns in the Arab world; local
governmental institutions serve education, indysagd community; women have
significant opportunities for education and empleyt but like other Arabic countries,
they still face social discrimination (United NatsoDevelopment Programme, 2009).

The population of Libya according to the latestszenin 2006 was 5,320,894 with a
fertility rate of 6.0. Of that total population, 29% were females, and 32.33% were
aged between 15 and 29 years. llliteracy in Libga $een a remarkable decrease from
28.35% in 1995 to 11.5% in 2006. Most of the Libympulation, 62.32%, live in urban
areas while 38.68% live in rural areas. Libya ideaeloping country, whose economy
entirely dependsn the oil resources that enable the state to gedivee health care and
education services to all Libyan citizens; 97.12%tle Libyan population aged
between 6 and 15 years attend primary and secorstdugols (General Information
Authority, 2008). There is almost no scientific amhation about the ethnic and
religious minorities in Libya; nonetheless, tribecopies a prominent place in the
Libyan society and the Islamic culture is the daaninculture; 98% of the population
are Muslims (Keddie, 2007). The Libyan participaintshis current research (Study 2,
N = 75) were all aged between 15 and 26 years; exk &ttending secondary school or
university in Misurata, where the Neurotic Behavidbcale (NBS) was originally
constructed and standardised (on Libyan samplé®).ré&searcher has identified three
criteria for the selection of the Libyan studentngée: participants should (a) be
between 15 and 26; (b) have been born and be limingbya and; (c) be a Libyan

citizen.
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3.3.2 British Sample

The United Kingdom is a constitutional monarchy amdtary state consisting of
four countries: England, Northern Ireland, Scotlaardd Wales. According to the
International Monetary Fund, it is a developed doynt is the world's sixth largest
economy by nominal gross domestic product and #wergh largest by purchasing
power parity (International Monetary Fund, 2009).the most recent census in 2001,
the total population of the UK was 58,789,194, &idistianity is the main religion
(71.6%), followed by Islam, Hinduism, Sikhism andldism in terms of the number of
adherents (National Statistics, 2009). The 200ku®ralso showed that 91.3% of the
England and Wales population classified themsedgeshite, 1.3% were of mixed race,
4.4 % Asian, 2.2% black, 0.4% Chinese and 0.4% \vera other ethnic groups (BBC
news, 2009). English is the main language in the WKich is monolingual by an
estimated 95% of the population (Crystal, 2003).

The British participants in this research (StudieN = 77) were all aged between 16
and 26 years; all were attending secondary schoainorersity in Nottinghamshire,
UK. The researcher has identified three criteniathe selection of the British student
sample: participants should (a) be between 16 éndb2 have been born and be living
in Britain; and (c) have English as their mothengoe. It should be noted that this
sampling will relate appropriately to the samplattivas used to develop the NBS in
Libya, and will be allowed to use norms of the NiB$he current research. Moreover, a
number of researchers (e.g., H. Eysenck & Eysed®@la; McCrae et al., 1999;
Schultz & Schultz, 2005) have reported that this igood population to work with,
since it has a reasonably high naturally-occurtexgl of neuroticism, and during this
age period neuroticism begins to decline (almasnhfthe age of 18), which permits the
study of age differences in individuals’ neurotisisscores. The significant cultural
differences between Libya and Britain allow an eketion of the role of culture in the

relationship between neuroticism and intelligenoaas.

3.4 Research Tools

As mentioned previously in this chapter, data @it in the current thesis was
divided into two main phases according to whethewras collected from a Libyan
population (Study 2), or a British population (Stu@). The Wechsler-Bellevue
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Intelligence Scale — Arabic VersigiWBIS; Maleka, 1996) anthe Neurotic Behaviour
Scale (NBS; Elmadani, 2001) were administered to theyaib sample, whileThe
Wechsler Adult Intelligence Scale — Third Edit(@AIS-IIl; Wechsler, 1997) and the
NBS were administered to the British sample. Thesales are considered to be
appropriate to the aims in the current thesis forarthan one reason. Firstly, in Libya,
there are only two intelligence scales that arelabl@ for use among Libyan adult
populations, namely the WBIS and the Cattell’'s Gna@tFair Intelligence Scale Ill, form
A (CFIS, Elponi, 1999). Moreover, the WBIS is thaly version of the Wechsler
intelligence scales that are available for useiloyd. Secondly, while the CFIS is a
measure of fluid abilities and is not intended &sess crystallised abilities (Cattell,
1963, Cattell & Horen, 1978), the WBIS is a measafréuid and crystallised abilities
in addition to the general intelligence ‘g’ (Wedrsl1997). As such, the WBIS will
allow examination of the possibility that estimasoof different aspects of intelligence
are differentially related to the trait of neurdgim (Chamorro-Premuzic, 2003). Thirdly,
Wechsler intelligence tests are designed basedh@mechsler theory of intelligence
(see section 2.3.6), where Wechsler asserted tbatintellective factors, such as
personality traits, are required for intelligencghlaviour as well as intellective factors
(Wechsler, 1975). Wechsler demonstrated that magesccontained both factors, and
that the influence of non-intellective factors, appas differences in individuals’ scores
on the subtests and in the difference between Vveartxh performance subtests scores
(Maleka, 1996; Wechsler, 1943, 1950). Since theeatrstudy aims to examine the
influence of the trait of neuroticism on an indival's intelligence scores, using the
WBIS and WAIS-III will allow testing of these assptions. Finally, although there are
a number of scales for assessing neuroticism (Eygenck Personality Inventory), the
NBS was chosen because it was devised by the afifhnadani, 2001) to measure the
neuroticism trait separately from other personalitits, and for use with a student
population (individuals aged between 15 and 25)jclwhis compatible with the
characteristics of the samples of the current $hdsie NBS consists of 39 items so that
it can be answered in one session. The followirgi®es describe the research tools,
namely the WBIS, WAIS and the NBS.
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3.4.1 Wechsler Adult Intelligence Scale

In 1939, Wechsler published the Wechsler-Bellewvatelligence Scale (WBIS). In
this scale, Wechsler integrated both individuabatiand performance scales as well as
an overall score. Moreover, this scale providedatan IQ scores that were based on
standard scores. In 1955, Wechsler revised hie sotad published the findings of this
revision under the title: Wechsler Adult Intelligen Scale (WAIS), and in 1981
published a new revision for the WAIS, which wadlezh the WAIS-R. The third
edition was published in the US in 1997 under tam@& WAIS-III (Wechsler, 1997).
The Psychological Corporation recently publishesl fhurth edition of WAIS in the US
in 2008, and in the UK in 2010 under the name WAISand WAIS-IVYK,
respectively. All the Wechsler test revisions imgd a number of changes, such as
updating the norms and replacing the outdated itddwsvever, “Features and the
structure of the test have remained intact throtigh years since the Wechsler-
Bellevue” (Wechsler, 1997, p., 7). The WAIS is ddesed to be the most widely-used

test by psychologists evaluating cognitive perfanoea(Greve et al., 2003).

3.4.2 Description of Wechsler's Scales

The WBIS is a measure of an adult's intellectualitpband consists of eleven
subtests that measure many different mental aslitSix of them measure verbal
intelligence and five subtests measure performantligence. All of the subtests
measure global intelligence. Wechsler believed thators such as personality traits,
attitudes and human motivations influenced a pessparformance in these subtests
(Wechsler, 1975). The names of the subtests thasune verbal intelligence are:
Information, Digit Span, Vocabulary, Arithmetic, @prehension, and Similarities;
those that measure performance intelligence acturi@i Completion, Picture Arrangement,
Block Design, Object Assembly, and Digit Symbol.eTWBIS yields three composite 1Q

scores, which are: Verbal IQ, Performance 1Q, aniti$cale 1Q.

The WAIS-III consists of fourteen subtests thatdquae three 1Q scores in addition
to four Index scores: verbal comprehension, peuzsmirganization, working memory
and processing speed. The new verbal subtest lisdchetter-Number Sequencing,
while the new performance subtests are called M&gasoning and Symbol Search.
The subtests that contribute to the three traditidQ scores are the same subtests that

are used with the WBIS. However, the Matrix Reasgrtest has replaced the Object
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Assembly test, where a researcher may substitdte ibne of the other performance
subtests (Wycherley et al., 1999). Table 4 presanssimmarized description of the
subtests that are used to calculate the three d€@scas reported in the administration

and scoring manual of WAIS-Hf (Wechsler, 1999).

Table 4

Description of the WAIS-1Hnd WBIS Subtests

Subtests Description

Picture A set of pictures of common objects and settingsheof which is

Completion missing an important part that the examinee muesttity.

Vocabulary A series of orally and visually presenteords that the examinee
orally defines.

Digit Symbol A series of numbers, each of which is paired with own
corresponding hieroglyphic-like symbol. Using a kethe
examinee writes the symbol corresponding to itslmem

Similarities A series of orally presented pairsvairds for which the examinee
explains the similarity of the common objects onagpts they
represent.

Block Design A set of modeled or printed two-dimenal geometric patterns
that the examinee replicates using two-color cubes.

Arithmetic A series of arithmetic problems that #xaminee solves mentally
and responds to orally

Digit Span A series of orally presented numbemuseges that the examinee
repeats verbatim for Digits Forward and in revefse Digits
Backward

Information A series of orally presented questidhat tap the examinee's
knowledge of common events, objects, places, aofdlpe

Picture A set of pictures presented in a mixed-up ordet tth@ examinee

Arrangement rearranges into a logical story sequence

Comprehension A series of orally presented questibat require the examinee to
understand and articulate social rules and conaapsslutions to
everyday problems

Object A set of puzzles of common objects, each presentec

Assembly standardized configuration, that the examinee askssno form a

meaningful whole

Source:(Wechsler, 1999, p., 2)
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3.4.3 Psychometric Properties of the WAIS-III

3.4.3.1 Reliability
According to the Technical Manual of tNeéAIS-11I (Wechsler, 1997), the reliability
sample of the WAIS-III 1Qs and subtests included participants, with approximately
30 participants from each of the 13 age groups. fitténgs showed that the split-half
reliability coefficients of the subtests (exceptctBie Arrangement and Object
Assembly) ranged from 0.82 to 0.93. The lowest fouehts were 0.74 and 0.70, for
Picture Arrangement and Object Assembly, respdgtivéhe average split-half
reliability coefficients for WAIS-III 1Q scores wer0.98 for the Full Scale 1Q, 0.96 for
the Verbal 1Q, and 0.94 for the Performance 1Q, nehedl were considered to be high
reliability coefficients. The 394 participants wenetested from 2 to 12 weeks. Test-
retest coefficients of the verbal subtests rangeminf0.81 to 0.94, while the
performance subtests ranged from 0.76 to 0.86,wduie relatively high for test-retest
reliability. The lowest coefficients were 0.69 f&icture Arrangement. Test-retest
coefficients of the WAIS-III IQ scores were 0.96 fine Full Scale 1Q, 0.96 for the
Verbal 1Q, and 0.91 for the Performance IQ. Intwrer agreement was very high,
averaging in the high 0.90s. The lowest inter-scogkability coefficient was 0.91, for

Comprehension.

3.4.3.2 Validity

The technical manual of the WAIS-III (Wechsler, I99rovided different types of
validity, such as content validity, concurrent dély and construct validity. In order to
ensure content validity, a number of steps to mevle WAIS-R were conducted, such

as: comprehensive literature reviews, and the tisersultants to review th&/AIS-R.

Evidence ofthe concurrent validity of the WAIS-III was based oreithcorrelation
with a number of other measures. Correlations wWithWAIS-R (N = 192) were 0.93
for the Full Scale 1Q, 0.94 for the Verbal 1Q, a@dB6 for the Performance I1Q.
Correlations with the Wechsler Intelligence ScaleChildren-Third Edition{l = 184,
16 year-olds) were statistically significant: 0.8878, and 0.88 for the Full Scale 1Q,
Performance 1Q, and Verbal IQ scores, respectivEyese correlations indicated that
the scales were measured using the same, or vemwarsi constructs. Moreover,

correlations with the Standard Progressive Matreesle N = 26) were statistically
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significant: 0.64, 0.79, and 0.49 for the Full &cHD, Performance 1Q, and Verbal 1Q
scores, respectively. Correlations of WAIS-III se®r with the Stanford-Binet

Intelligence Scale-Fourth Edition (SB-1V) were adted among a sample of 26 adults.
The results showed high correlations between tHeSeale 1Q, Performance 1Q, and
Verbal IQ scores and the global SB-IV compositersso 0.88, 0.89, and 0.79,

respectively.

Wechsler (1997) also reported the construct validit WAIS-III; inter correlations
of the subtests and 1Q scales were calculated.iflsgm correlations were found
between all the subtests, which supported the maifogeneral intelligence, or the g
factor. Also, correlations of verbal subtests wather verbal subtests were higher than
with performance subtests. A similar result wasnfbubetween the performance
subtests. Correlations of the Full Scale 1Q scongh the Verbal 1Q and the
Performance 1Q scores were very high, 0.95 and, @&sbectively. The correlation

coefficient between the Verbal 1Q and Performarigasdores was also high, 0.75.

3.4.3.3 Norms of WAIS-III

The standardization sample included 2,450 partitgppaged 16 to 89 years, and
divided into 13 age groups. This was intended tordy@esentative of the general
American population based on the 1995 USA census sratified by age, sex,
occupation, geographical distribution, educationd airban—rural residence. In the
WAIS-III, the scaled score for each subtest wasthamn the scores obtained by the
examinee’s same-age normative group. The distdbuif the sums of scaled scores of
each scale was converted to a scale with a meaféand a standard deviation of 15.
This method was in contrast to the method that wsesl in the WAIS-R, where the
scaled score for each subtest was based on thessabindividuals aged 20-34 years.
This change was because, “Adults in the older agaps tend to obtain much lower
scores than the reference group [20-34 years] atstibtests scaled-score level”
(Wechsler, 1999, p., 21).

3.4.3.4 Transformation of Scores of WAIS-III
For each subtest, transformations were carriedootrinsform each individuals raw
scores to scaled scordd € 10 andSD = 3), and these were based on age-appropriate

comparison norms. The sums of the scaled scorgaddverbal IQ and Performance 1Q
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were calculated by adding the scaled scores of ealividual score onto the relevant
subtest, and then onto all the eleven subteststier Full Scale 1Q, and then
transforming them to a value with a mean of 100 asthndard deviation of 15.

3.4.4 The Appropriateness of the WAIS-IIl to the Po  pulation of the
United Kingdom (UK)

In order to anglicize the WAIS-IIl and tavestigate the suitability of the US norms
to the population of the UK, a comparative study wanducted between the test scores
of the UK sample and the US norms (Wycherley et #399). In order to make it
suitable for the UK, minor changes (e,g., autonmeoblianged to car; Dollars and Cents
changed to Pounds and Pence) were undertakenhaiaaglicized WAIS-11l was given
to 332 participants. Of these, 163 were male arfiiére female. Their ages ranged
from 16 to 80 years. The UK sample was intendedbaorepresentative of the UK
population on a range of different levels, inclgdireducation, ethnic group, socio-
economic status, sex, age, and geographic regidreir scores were processed using
US norms. The results of the UK study showed theams and standard deviation for
the 1Qs, and the subtests, form a relatively ftafie and that they were close to the US
norms. Although there were slight differences betwthe UK and US means, the study
concluded that these differences, “Are unlikely be large enough to have any
significant influence in the practical applicatiohthe test, and the US norms can be
applied to the UK population with confidence” (Wyxtley et al., 1999, p. 33). This
finding has been supported by other researchersregmrted that “USA norms can be
safely used with the UK population” (Wycherley, lemder, Holttum, Crawford, &
Mockler, 2005, p., 279).

3.4.5 Standardization of the WBIS

In Arabic society, Maleka and Ismail (1960) pubédhthe Arabic edition of the
WBIS. Since that time, the WBIS has become the nwaskly-used measure of
intelligence in Arabic society (Maleka, 1996). Maeand Ismail continued to update
the norms, items, and age ranges of the scalehnanldtest revision of the WBIS was in
1996. As there are cultural differences betweenAifadic environment and the original

(USA) environment of the scale, the authors had iieadsome of the items in the

! For more details see (Wycherley, Benjamin, Cradifé Mockler, 1999, p. 221-228)
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scale, particularly the Information, Picture Arrentent and the Vocabulary scales, to
ensure it was suitable for Arabic society. It sldobe noted that there were some
differences between the WAIS-III and WBIS regardihg number of items, bonus

points for quick performance, and the starting pdiowever, the scale still maintains
characteristics of the original edition (Maleka, 969 Appendix A describes the

differences between WAIS-IIl and WBIS.

The standardization sample included 910 particgpaaged 15 to 65 years, and
divided it into 11 age groups. It was stratified dxye, sex, occupation, education, and
urbanr—ural residence. The scaled score for each suint¢ise WBIS was based on the
scores of individuals aged 20 to 34 yedise sum of scaled scores of each scale, for
each age group, was converted to a scale with a ofeB00 and a standard deviation of
15.

The technical manual of the WBIS (Maleka, 1996)régd on a number of studies
that confirmed the reliability and validity of th&/BIS. In this respect, test-retest
reliability coefficients N = 40) of the verbal subtests (except for Arithmetranged
from 0.72 to 0.93, while for the performance sutstethey ranged from 0.63 to 0.94,
which are statistically significant and relativehygh for test-retest reliability. The
lowest coefficients were 0.58 for Arithmetic. ThellFScale 1Q, Verbal 1Q, and the
Performance 1Q test-retest coefficients were 0®87, and 0.89. Similarly, the split-
half reliability coefficients of the subtestd£70), except Comprehension, ranged from
0.66 to 0.91. The lowest coefficients were 0.45 @owmprehension; the split-half
reliability of the Digit symbol subtest and the WBIQ scores, were not calculated.

In order to investigate the construct validity & tWBIS, Maleka (1996), calculated
the inter correlations of the subtests and IQ scataong a sample of 114 participants
aged 20 to 35 years. He reported that correlatimiaieen the subtests and the Full
Scale IQ scores were high. Also, correlations afbak subtests with other verbal
subtests were higher than with performance subtéstactor analysis was conducted
for the correlation coefficients of Maleka’s studyd three factors were identified; two
of these can be related to the Verbal IQ and Pedace I1Q (Maleka, 1996).
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3.4.6 Neuroticism Scale

The Neurotic Behaviour Scale (NBS) is a specificdiesigned test by the author for
neuroticism, which measures neuroticism trait amamg Libyan population (see
Elmadani, 2001). The test consists of 39 individitains designed to assess seven
facets of anxiety, inferiority complex, reactivensgivity, body disorder, thinking,
social relations and sleeping disorder. Each ppatitt is required to provide a “yes” or
“no” answer to each statement and it has no set liimit for completion of the scale. In
this task, 33 items measured neuroticism and theireng six items measured the

seriousness of response.

3.4.7.1 Procedures for the Scale of Construction

In light of reviewing theories and studies relatitagneuroticism (e.g., Eysenck’s
theory and Cattell’'s theory) alongside a reviewaohumber personality scales (e.g.,
Eysenck Personality Inventory, Eysenck Personalpyestionnaire, and Eysenck-
Wilson Personality Questionnaire), a new scaleeanfratic behaviour was developed in
this thesis to include seven distinct domains (Bce

Anxiety, a state of restiveness accompanied bysidunel somatic signs.

2 Inferiority complex, lack of self-reliance, vulnéibty to others, ready for
failure.

3 Reactive sensitivity, ease of excitement and intgio$ anger.

4 Body disorder, a complaint from somatic symptonms| exaggerated concern
for health.

5 Thinking problems, depth reflection before perfarghany work, delays in
decisions-making.

6 Social relations, a neurotic person, who seekddasg others, may suffer from
problems in dealing with the opposite sex, andlmaggressive towards others.

7 Sleeping disorder, disturbances in the amount,jtyuadd timing of sleep.

In order to determine the significance of theseetf®c which is important in
determining the number of items for each facet, dhthor prepared a questionnaire

containing a list of the seven domains, listed &mlong with descriptions of the
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neuroticism trait, and the seven domains. The audisked 11 arbitratorgo arrange
these facets according to their importance in theeeaion of neurotic behaviour, and
also to add any other important facets that were listed. Level one facet (most
important) was given a value 7, and level severtfgleast important) was given a
value of 1. The relative importance of each facas whaped by adding the values of
each facet that were given by each of the elevieitratiors and by dividing these values
by the total values of the facets. Table 5 shovesréhative importance of each facet,
which guided the author to determine the numbeiteshs for each facet (where the

number of items reflects the percentage of thejrartance).

Table 5

Percent Importance of the NBS Facets

Facets Percentage
Anxiety 24%
Inferiority complex 18%
Reactive sensitivity 15%

Body disorder 13%
Thinking problems 12%
Social relations 10%
Sleeping disorder 8%

Total 100%

3.4.7.2 Writing the Items of the Scale

Compared with other personality scales (e.g., Msotee Multi-phases Personality
Inventory, 1989, which had 567 items), the newales; (e.g., Goldberg’s Big-Five
Factor Markers of Personality, 1999, which had &®ng) tend to include a shorter
number of items, which can simply be answered i sgssion. The NBS does not aim
to obtain separate scores for constructs of nausati but aims to obtain a total score
for neuroticism; therefore, 30 items were identifie be the total target number of the

' All the arbitrators were specialist in the fielfgpersonality, psycho-measurement and psychqilyera
in four Libyan universities: "7 October, Al-mergeb, Al-fatah and' April. All of them have got a PhD.
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scale. Furthermore, based on Eysenck’s theorybithéve model, articles relating to
the neuroticism trait, and on a number of previacsles, which measure the
neuroticism trait, 60 items were written and disited to the seven domains as follows:
10 anxiety, 12 inferiority complex, 9 reactive sémgy, 7 body disorders, 7 thinking

problems, 7 social relations, and 8 sleeping desrd

The author prepared another questionnaire contpithe 60 items, which were
ordered according to the domains of the NBS, wittescription of a typical neurotic
person. The eleven individuals were asked to revtienitems and write their opinions
about the validity of each item, in order to idgntvhat items needed to be measured.
Any item that was rejected by two or more of théividuals have been discarded (the
difference between those who accepted an item 9] and who did not = 2], was
significant,x* = 4.45,d f= 1, p <.05). As a result, the individuals approved 5éne Of

these, 35 were positive, and 15 were negative

3.4.7.3 Preparing a First Draft of the Scale

In order to examine the face validity of the sc#te, author prepared the instructions
for the scale and sent it, with the 50 items, ghearbitrators in the fields of personality
and psycho-measurement. The arbitrators were dskediew the items and write their
opinions about the clarity of the instruction ame items, and of the validity of the
scale in relation to whether it could measure whatas designed to measure. All the
arbitrators approved the clarity and validity of tcale.

3.4.7.4 The Pilot Study

A pilot study was conducted initially with a Libyastudent population (Elmadani,
2001)to ascertain the clarity of the instructions antidviy of the items amongst the
target population of the scale (individuals of adésto 25). This study consisted of a
sample of 70 students (37 females and 33 malek)agis ranging from 15 to 21 years;
all were university or secondary-school studentsis Btudy was carried out in two
steps. Firstly, the scale was administered to abeurof studentsN = 20), and, based

on their comments, minor amendments were madeuoifems. Secondly, the scale

! The positive and negative items mean that a respoh“yes” (positive) or “no” (negative) refersttwe
trait of neuroticism.
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was administered to another group of studeNts (50), to examine the clarity of the
instruction and clarity of the item description$id part of the study demonstrated that
the scale’s instruction and items were clear extiegit two items were not clear; these
items were discarded because the author could menha@ them. As result, the total

number of items became 48.

3.4.7.5 The Seriousness of Response

In order to be sure that participants were respanderiously to the scale, six items
were duplicated and placed at the end of the stalaneasure the consonance in
participants’ responses. Imam, Abdurrahman and |OjEE90) suggested that
candidates, who scored between zero and the mearstandard deviation on this
consonance measure, should be accepted. Basedsastrdtegy, mean scores for the
items analysis sample of the NBS £ 355) on the duplicated itemavas 1.35(1). As
result, any participant, who received more than s@ores on these items of the NBS,
were discarded\ + SD =1.35 + 1 = 2.35, random down to 2).

3.4.7.6 Analysis of Items

This phase of the scale construction procedure diitneexamine the following
issues: (a) item discrimination; (b) item validifg) validity and reliability of the scale;
(d) standard error of the scale. The items analyample involved 355 students (163
males and 192 females, aged from 15 to 22 yeasiesenting the target population of
students according to sex, age, educational lewel,geographical region of Misurata.
However, the data from 51 participants were remdvech the analyses because they
scored more than two scores on the duplicated i{eees Sectio3.4.7.5). As result, the

total sample in the study comprised 304 students.

3.4.7.6.1 Item Discrimination

Item discrimination “refers to the degree to wheh item differentiates correctly
among test takers in the behaviour that the tediessgned to measure” (Anastasi &
Urbina, 1997, p. 179). The “extreme groups” analysia common practice in item

analysis (Anastasi & Urbina, 1997), where an itean be investigated by comparing

! To examine the scoring system of the duplicarastef the scale, see secti®d.7.10
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the number of examinees in the highest 27% of ¢lsé gcores, who answer that item
correctly, with the number of examinees on the kw&7% of the test scores, who
answer the same item correctly (Murphy & Davidsho?€05). Based on the method of
extreme groups, two indicators of item discrimioatwere calculated: discrimination
index, D, andt-test. The items that were not good, accordingdih lindicators, were
discarded. The number of participants in the ugpgrgroup was 82 (scores ranged
from 26-39), and in the lower (L) group was 82 (scores eanfgom 16-18).

Discrimination Index

The item discrimination indexD, is the difference between the percentage of
individuals passing each item in the upper andhénldwer groups. Anastasi and Urbina
(1997) suggested that items closer to th Be preferable. Imam et al. (1990) also
suggested that items lower than th®28&re undesirable. The results showed thabDthe
values of 38 items were ranged from-29, and that th® value of the remaining items
(N = 10) was lower than the 25; this suggested thditinot discriminate between those

who had high scores of neuroticism and those widdda scores of neuroticism.

T test

Differences between mean scores of individualhéupper group and mean scores
of individuals in the lower group were significaaut the .01 significance level on 42
items, and at the .05 significance level on thtems. Differences, however, on three

items were not significant. The non-significantitewere also lower on th2value.

3.4.7.6.2 Item-total Correlation

Another way to examine the validity of items ism@asure what the test is designed
to measure and is called item-total correlatiornrea positive correlation indicates that
the item discriminates between those who score bigltthe test and those who score
low. Moreover, a positive item-total correlation ame that the item measures the same
factor that is being measured by the test. A cafia near zero indicates that the item
does not distinguish between the high and low s;ondile a negative correlation
indicates that there is no agreement between treson the item and the scores on the
test (Murphy & Davidshofer, 2005). The item-totalrelations of the NBSN = 48)
were all positive and significant, except for thiesms, at the .01 significance level (
ranged from .27 to .59). The items that were notetated significantly with the total
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score of the scale also failed to distinguish betwine high and low scores using he
value and the-test. Therefore, based on the results of the ichgzation index,t-test,
and item-total correlation, 10 items were discarddterefore, the remaining number of
items was 38. In order to follow the percentageadrtgmce of the NBS domains, the
author also discarded five additional items, whighre the weakest items of the
domain. Thus, the final draft of the scale invoha3litems (see Appendix B) allocated
among the seven domains of the scale, as showahle B. The reliability and validity
of the final draft will be the subject of the neséction. To do so, and for a better
understanding of the reliability and validity ofetiNBS, the next section will firstly
outline different methods of estimation test raligband validity, and then it will show

the methods that were applied to examine the effmy of the NBS.

Table 6
Number of Items in the Final Draft of the NBS
Percent N of items N of items
importance of after items (final draft)
Facets facet analysis
Anxiety 24% 8 8
Inferiority complex 18% 5 5
Reactive sensitivity 15% 7 5
Body disorder 13% 5 4
Thinking problems 12% 5 4
Social relations 10% 5 4
Sleeping disorder 8% 3 3
Total 100% 38 33

3.4.7.7 Reliability of the NBS
The concept of reliability refers to “consistencly stores obtained by the same
persons when they are re-examined with the santeotedifferent occasions or with

different sets of equivalent items, or under otlariable examining conditions”

! The number of items in each domain was baseti@fotlowing formulan =P x N / 100

Where:n = number of items in each domakh= the percent importance of facHts= total number of
items
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(Anastasi & Urbina, 1997, p. 84). In contrast toygibal measurements, results of
psychological measurements can be affected bydpehplogical state of an individual,
for example: their physical health, extreme changesveather, or sudden sounds.
Therefore, measurements for the same feature peated more than once, as each
response of an individual will be slightly varie@ihus, it is possible to divide the
observed test score of a person into two partsfitbieis the true score, which is not
affected by various external factors, and the sgagsrthe errors of measurement part,
which is influenced by external factors. The pumpo$ reliability theory is to estimate

errors in measurement. Thus,

If errors are responsible for much of the varidpitibserved in test scores, test
scores will be inconsistent; if the test is givegaia, scores may not remain
stable. On the other hand, if errors of measurerhawe little effect on test
scores, the test reflect mainly those consistgréas of performance we have
labeled true scored. The reliability coefficieng) provides an index of the
relative influence of true and error scores on ioleth test scores. (Murphy &
Davidshofer, 2005, p. 121)

There are four methods to estimate test reliabi{dy test-retest, (b) alternate forms,
(c) inter-rater, and (d) internal consistency. Hoere the internal consistency estimates
are the most commonly used because they are simglbulated from a single
administration of a test (Henson, 2001). All thesethods are concerned with the
degree of difference between two independentlyvddrisets of scores; therefore they
can be expressed as a correlation coefficient. Mae any reliability coefficient may
be understood in terms of the “percentage of sear@ance attributable to difference
sources. Thus, a reliability coefficient of .85rsfges that 85 % of the variance in test
scores depends on true variance in the trait medswand 15% depends on error
variance” (Anastasi & Urbina, 1997, p. 100). Thieatslity of the NBS was estimated
by the internal consistency methods. Thus, the sestion will consider this method as
discussed by Anastasi and Urbina (1997) and MugpidyDavidshofer (2005).

Internal Consistency Reliability
The internal consistency method involves adminisigaa test to a number of

individuals on one occasion to estimate reliahilityexamines the items’ homogeneity,

or the extent to which each item measures the $aoter, measured by the other test
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items. So “if items are highly correlated, it igthetically assumed that the construct of

interest has been measured to some degree of msis(Henson, 2001, p. 180).

There are several common procedures for findingrmatl consistency such as split-
half, Kuder-Richardson 20, White’'s formula, and &rach alpha. The split-half
reliability involves administrating a test to a noen of individuals and splitting the test
in half. There are no rules for splitting a tesbwéver, there are two common practices,
namely the first-second-half test and odd-evert-gpBt. It should be noted that the
correlation between the two halves gives the rgiigbof only a half-test. The
Spearman-Brown formula is widely used to deternthme reliability of a whole test.
However, the most widely-used and the most genesaitepted form of internal
consistency is the Cronbach alpha, which is theamee of every possible split-half

reliability measure that could be calculated ocales

Howitt and Cramer (2008) reported another way ¢ifveding internal consistency,
namely item analysis. In this technique, any itérat tdoes not correlate significantly
with the total scores of the test is deleted bex#us not measuring the same thing that
is measured by the other items (this proceduren@vk as item-total correlation, see
Section 3.4.7.6.2).

The magnitude of internal-consistency estimates lval different depending on the
purpose of the research and the use of the sduoesver, it is accepted that a scale
should have a minimum-reliability coefficient o0.8Henson, 2001; Howitt & Cramer,
2008). The reliability of the Arabic version oketiNBS (Elmadani, 2001) was estimated
by three measures of internal consistency: splfi-ham-total correlation, and White’s
formula. The reliability samples of the scale wdrawn from the item analysis sample.
Based on the odd-even-split method, the split-tediébility (N = 100, 50 females and
50 males) was 0.77, for the total sample, and 7 &ales, and 0.80 for females. The
internal consistency of the scale was acceptalieesan item-total correlation was
carried out on the items on the scale, and eanhhid a significant correlation with the
total score of the scale. Any items that did notr@ate significantly with the total

scores were deleted. Another indicator for theridk consistency of the NBS was
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estimated by using White’s formdjavhich revealed that the internal consistencyhef t
NBS was 0.90. All these estimations of reliabiiine acceptable and indicate that they
are reliable scores obtained by the NBS.

3.4.7.8 Standard Error of Measurement (SE)

The reliability coefficient provides an indicatiaof the accuracy of test scores.
However, it does not give an idea of how accurest scores really are. The Standard
Error of Measurement (SE) provides a concrete ataio of the accuracy of test scores
and was therefore used in the analyses (Murphy &id3aofer, 2005). The SE
estimates the standard deviation of the differdreteveen the measured scores and the
true scores, and can be calculated from the rétialmoefficient of the test. The

standard error can be understood in terms of themalo curve frequencies.

Approximately 68% of the cases in the normal cuarebetween mean afd SD, and
approximately 95% are between mean-argISD, and approximately 99% are between
mean anct+ 3 SD. Thus, it can be stated that at 68%, 95% and 998tidence levels,

the examinee’s score on any single administratibnhe test will fall between the

observed score antl 1 SE, the observed score ahd? SE, and the observed score and

+ 3 SE, respectively.

The standard error of NBS was 1.54, based on tieenial consistency reliability of
0.90, and was 3.15 based on the spilt-half reltsdof 0.77. The average SE of the NBS
was 2.35. Thus, it is assumed that the real scbtheoperson, who scores 15 on the
NBS, falls in the 12.65 to 17.35 range at 68% aerite level, and in the 10.30 to
19.70 range at 95% confidence level, and in th® ©®2.05 range at 99% confidence

level.

3.4.7.9 Validity of the NBS

Validity is one of the important principles of p$ytogical test construction. This
means that, “The ability of a test to measure \ithiastdesigned to measure” (Huffman,

2004, p. 303). A test designer gathers evidenam fiovariety of sources to show that

1 Whiteus formula: ErI’OI’ varance
Variancebetweenpeople
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the test measures what it is intended to measurah@ procedures for assessing test
validity are concerned with the relationship betwgeerformance on the test and
independently observable facts about the traituoiction that is under consideration
(Anastasi & Urbina, 1997). Four ways of assesslglity: content validity, predictive

validity, concurrent validity, and construct vatidifollow.

Content Validity

Content validity refers to the degree to whichtidw items sufficiently represent and
relate to the behaviour characteristic under camaittbn. Although content validity
offers a good method of assessing achievement testsiot appropriate for personality
tests because, “personality tests are not baseal specified course of instruction or
uniform set of prior experiences from which teshtemt can be drawn” (Anastasi &
Urbina, 1997, p. 117).

Criterion-Related Validity

This sort of validity aims to examine the extentwbich a test can be valid in
making decisions. Correlation between test scoras @ criterion measure is the
simplest method to determine whether a test cavale in making decisions (Murphy
& Davidshofer, 2005). Criterion measures are num&r@cademic achievement, job
performance, contrasted group and previously availtests are examples of criterion
measures. To assess criterion-related validityrethare generally two methods:
concurrent and predictive validation. Concurrenidity always exists at the time of
testing, and is related to tests employed for diagnof an existing status, while
predictive validity predicts future outcomes (Arasst & Urbina, 1997). In the
development of certain personality tests, previpashducted tests are commonly used
as evidence of validity. Using this strategy, clatien is calculated between new test
scores and more elaborate tests, where the vahdilypreviously been recognised; the
new test should represent a simpler or shorteacephent of the earlier test (Anastasi &
Urbina, 1997).

Construct Validity
In psychological measurement, psychologists ardindeavith abstract attributes,
such as intelligence and personality traits, whaannot be seen or heard. Such

attributes are referred to as constructs and “sgmeideas constructed by scientists to
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help summarize a group of related phenomena orcwj€Murphy & Davidshofer,
2005, p. 163).

The construct validity of a test aims to deterntime extent to which the test scores
provide a good measure of a theoretical construtta@t. To assess construct validity,
there are a number of strategies; one of theseisdrrelation with other previous tests

that measure the same trait.

Internal consistency is another method to asdesscdénstruct validity. It tries to
investigate whether or not all of the items on alescmeasure the same concept that is
measured by the total score through the correlaifaimose items, with the total score
of the scale (Domino & Domino, 2006). Thus, thdeston in this method is the total
score of the scale itself. Moreover, Anastasi ambdind (1997) argued that evidence
about the internal consistency could be based erexfreme groups (as mentioned in
Section3.4.7.6.1 ). So, on each test item, if the propartf passes in the upper group
was significantly greater than in the lower grothe item is considered valid. A scale
that involves such items can be said to show iatezansistency. Cronbach and Meehl
(1955) reported that, for many constructs, the eegf homogeneity within the test,

which measures internal consistency, is relevaiistconstruct validity.

Another method used to assess the construct walidit examining group
differences. According to Cronbach and Meehl (1985fest is valid if the theoretical
ideas behind the personality trait under considmranean that there is an expectation
that two groups will respond differently in thetteasd the test scores distinguish across
these groups. If this is so, this is “evidencehs tisefulness of the test as a decision-
making instrument” (Hattie & Cooksey, 1984, p. 295)

Validity of the Arabic version of the NBS was assbusing more than one method;
content validity was the first step. Thus, durihg tonstruction procedures of the scale
(see Sectiord.4.7.1 and3.4.7.2) the scale’s designer had reviewed somaridseand
articles that were related to the trait of neuistic In light of this review, scale
domains and items were determined. The domainghendrst draft of the scale items
(N = 60) were assessed by 11 arbitrators in the Bbéldsychometric and personality
testing. The arbitrators approved the domains hrdb0 items, which formed the first
draft of the scale.
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Concurrent validity of the Arabic version of the SBvas conducted based on the
scale’s correlation with the neuroticism scale loé tEysenck Personality Inventory
(EPI), form A (as a criterion measure). The EP&ipaper-and-pencil test (yes or no
response method), consisting of two forms, A aneéd&;h of them involves 57 items
measuring two dimensions of personality: extrawersind neuroticism, in addition to a
lie scale. However, the concurrent validity studidhused only the neuroticism scale,
which involved 24 items. The EPI had been trandlated standardised for the Arabic
culture by Jaber and Fajr-Alasalam (n.d.). The ooent validity study consisted of a
sample of 100 Libyan students; their ages rangad ft5 to 20 years. Of those, 54 were
females and 46 were males. The Pearson correlagbmeen the NBS scores and the
EPI scores was.74, which was significant at a igdificance level.

Construct validity of the NBS was also assessedguiiree methods. Firstly, the
correlation between the NBS scores and scoreseafi¢nroticism scale of the EPI, was
high (.74), indicating that both were measuring #ane construct, which was the
neuroticism trait. Second, the internal consisteatyhe scale was investigated and
approved, since the items that did not correlagaicantly with the total score of the
scale had been discarded. Moreover, based on thenex groups method, the
proportion of passes on each test item in the ugpmrp was significantly greater than
in the lower group. Items that did not distingusttween those who had high scores of

neuroticism and those who had lower scores of rieism were deleted.

Finally, construct validity of the NBS has been poiped using the group difference
method. In this respect, Eysenck and Eysenck ()9%&#eved that people with
extreme neuroticism are highly susceptible to ngurdisorders, and a number of
researchers (e.g., McWilliams, Becker, Margraf,r&l& Vriends, 2007; Saulsman &
Page, 2004) support this theory. Based on this thgsis, it is expected that differences
should be found between normal and neurotic owpatgroups. To examine this
hypothesis, the researcher administrated the NBI®2agparticipants. Of these, 75 were
students representing the normal sample, their ragarnwas 19.27 years, and 27 were
outpatients, with a mean age of 26.26. All theipg@nts of the normal sample were
Libyan students, while the outpatients were from Misurata Educational Hospital and
a number of psychological clinics in Misurata. Alle outpatients were attending

psychological clinics for help in eliminating nesr® problems and were diagnosed by
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their psychologist as suffering from a type of mmis. The mean scores of the
outpatients sample on the NBS was 21.63 (3.68)¢ctwhias significantly higher than
the mean of the student samph £ 14.20,SD = 4.90),t (100) = 7.17p =.001 (two
tailed). These findings indicate that the NBS whke @0 discriminate between groups
that were theoretically different. Moreover, FafE990) argued that, within one group,
the scale will be considered as valid if the sadikcriminates between those who
achieved high scores (the highest 27 % of the st@med between those who achieved
low scores (the lowest 27 % of the scores) on tlades In light of this, the researcher
examined the NBS by calculating the independéast on the student samphe= 75.
The findings supported the validity of the NBS,carthe mean scores of the high group
(N = 20) wasM = 20.15 (3.36) which was significantly higher tithe mean scores of
the low group il = 20,M = 8.35,SD= 2.16),t (38) =13.21p =.001 (two tailed).

3.4.7.10 Scores from the NBS (the Arabic Versior)

The following steps were applied in order to obthi@ scores of participants:

1. To ensure that participants are answering #mstseriously, the duplicate items

were analysed as follows:

a) One mark was awarded for each item that didnmatich the other answer

(duplicate) and a zero was awarded if the answers e same.

b) According to the norms of the original scales thbyan version, the response
of any individual who receives more than two mafés these items was

omitted.
2. The scores of the participants were calculajed b

a) One mark was awarded when the participant regabfyes” to the following
items: (1, 2, 4, 5, 6, 8,9, 10, 12, 13, 15, 16,28 22, 24, 25, 27, 28, 29, 31,

32, 33) and zero when the participant respondetitimthe same items.

! See Appendix B
2 The duplicate items are: (6, 34), (8, 35), (1®), 818, 37), (21, 38), (28, 39).
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b) One mark was awarded when the participant redgabfino” to the following
items (3, 7, 11, 14, 17, 19, 20, 23, 26, 30) ancb zehen the participant
responded “yes” to the same items.

3. The total scores of all items was assumed toesemt the total score of the

participant on the NBS; the possible rang of scaras 0 to 33.

3.4.7.11 Norms of the Scale

The normative sample of the NBS were all from StyabMisuratd, Libya, and was
formed on the basis of random sampling accordinthtee variables: age (15 to 25
years), sex (female and male), and congress orictligiawargha, Tamina, Kasr-
Ahmed, Misurata centre, Ghiran, Zarrok, Mahjob, &adnia). The total number of the
normative sample was 619 participants. Of thos8,\8dre female and 276 were male,

mean age was 18.91 and 19.23, respectfully.

In order to examine the homogenous features ofnthrenative sample, differences
between participants’ scores on the NBS accordinthé variables of age, sex, and
congress, were investigated using a one-way ANOYiA taest. The results showed
that there were no significant differences betweapans throughout ages and
congresses. Participants from both variables faited reach the specified .05
significance level,F (9, 609) = 1.70,p > .05, andF (7, 611) = 1.50,p > .05,
respectively. However, a significant difference vasnd between males and females
(M =13.8,SD=4.31, andM = 16.4,SD = 4.40, respectively},= 7.357 (617)p = .001.
As result, raw scores were convertedTtscores M = 50, SD = 10) for males and
females. Table B.1 (Appendix B) presents the rawrex of the NBS and their
equivalentT norms scores. Based on the normal distributiorere/lapproximately two-
thirds of the scores fall within a range of meanne standard deviation, tiescores
can be classified into three classifications: lew4(Q), moderate (between 40-60) or
high (> 60) (Domino & Domino, 2006). As a resultetcut-off scores that separated the

raw scores into the three levels for males were(lo®), moderate (between 10-18) or

! Sha'biyah in Arabic means popularity, and is usgdhe Libyan authorities to refer to Libyan
municipalities. It is equivalent to a county andleane is divided into a number of Basic Peoples
Congresses.
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high (> 19), and for female was low (< 12), moderdietween 13-20) or high (> 21),
according to th@ norms of the NBS.

In summary, this chapter has confirmed the religbdnd validity of the research
tools, specifically the WBIS and WAIS-III, and iitrated their appropriateness for data
collection among the Libyan and British sampleswieer, the creation and validation
of the NBS is only appropriate to a Libyan popuatand not generalisable to a British
sample. Therefore, Study 1 (presented in Chaptertde current thesis) examines the
validity of the NBS among a British sample and ekas the psychometric properties

of the NBS for inclusion in later studies in thegrs.
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CHAPTER 4 STUDY 1: Reliability and Validity of the
Neuroticism Scale on a British Sample

4.1 Introduction

The Neurotic Behaviour Scale (NBS) is a paper-aekcp test (yes or no response
method), designed by the author (Elmadani, 2001jn&asure the neuroticism trait
among the Libyan population (individuals of agest@525). The test consists of 39
individual items; 33 items measured neuroticism @r@remaining six items measured
the seriousness of response. As outlined in Cha&pterany steps had been taken for
selection and examine the scale’s items, sucheas discrimination and item validity.
The reliability and validity of the NBS among thabyan population have been
investigated in several ways. For example, the-gglf reliability has been shown to be
high (.77,N = 100) as well as the internal consistency (6&,100), and the concurrent
validity, which is based on the scale’s correlatisith the Eysenck Personality
Inventory (EPIy =.74,N = 100,P < .01). Moreover, as Chapter 3 confirmed, the NBS
was significantly able to discriminate between p®jogical patients and student

samples, which were theoretically different.

The current thesis will examine the effect of crdtuifferences between Libya and
Britain in examining the relationship between néigrem and intelligence scores, using
the NBS as a measure of neuroticism. Therefore,ctiveent chapter examines the
psychometric properties (e.g., reliability and @) of an English translation of the

NBS in a student population.

It is argued that even when the reliability anddig} of an existing scale is high in a
population, translation alone is an inadequatefication for applying the scale and is
not an indication that the two scale versions aj@walent in content, reliability, and
validity (Fernandez, Boccaccini, & Noland, 2007)nhefefore, a translation of an
existing scale should be developed and evaluatedigh exact methods, such as back-
translation and validation for the population withich the translated scale will be used
(Brace, Kemp, & Snelgar, 2006; Wyss, Voelker, Cakn& Hakim-Larson, 2003).

Fernandez et al. (2007) stressed that the mosudrggapproach to ascertaining

validity for translated tests is to demonstratd tha properties of the translated version
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are equivalent or comparable with the original mersin term of function and
construction. While function equivalence examinlkes éextent to which the concept
being measured has the same meaning across cultoregruct equivalence research
examines whether the translated scale and origgnale are measuring a similar
construct. Indeed, functional equivalence is a gbdhe translation process, which can
be examined by administrating both versions of tb&t to bilingual participants,
differences between scores on the two versions toarattributed to the linguistic
differences between the tests or items” (Siredd&2@. 123). One method to investigate
the construct equivalence is through correlatiothwther tests that measure the same
construct. (Anastasi & Urbina, 1997). Fernandeale{2007) suggested that evidence
for construct equivalence is strong when the tegtedl scale correlates with earlier tests

that measure the same construct.

The present study examines specifically the psy@tomproperties of an English
version of the NBS in a student population. Speaily, the current chapter will
evaluate the author’'s English translation of theSNBnd to examine the construct and
functional equivalence of both versions of the saatluding internal consistency, and
construct and concurrent validity, given that thifl be a tool that will be used in the

remaining studies in the thesis (see Chapter @lyS3u
4.2 Method

4.2.1 Participants and Procedures

The procedures of this study have been undertakémree stages. In the first stage,
the scale is translated from Arabic into EnglisbtiBthe Arabic and English version of
the NBS were then administered to an arbitratolp wias a native Arabic speaker and
held a master's degree in the English languagesview the translation. The revised
copy was given to another arbitrator; who was als@tive Arabic speaker and held a
PhD degree in the English language. This personaskesd to retranslate the scale from
English into the Arabic language in order to astanivhether or not the meaning of the
items had changed from the original and the traedlaopies. The comparison showed

that the meaning of the items remained relativ&pls.
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The second stage examines validity of the scateisd and reliability of the NBS.
This study consisted of a sample of 77 studentddBtale and 19 male), their average
age was 18.10 year§D = 1.17. All participants were undergraduate sttsldrom
Nottingham Trent University. The scalevas administered initially to a number of
students il = 18) in order to examine the clarity of the instroies and nature of the
items. Participants were asked to read the intmolucarefully and decide whether or
not they understood the test instructions. All ipgrénts then read the items and were
told to ask about any word or phrase that was ancl&his part of the study
demonstrated that the scale’s introduction and stevere clear. The scale was then
administered to another group of undergraduateestsd = 59), and the responses of
both samplesN = 77) were analysed in order to assess the suftigief the scale. In
this respect and as the neuroticism scale inclgbesitems that ascertained that
participants responded seriously, five answer sheete omitted because they scored
more than two scorésTherefore, the total number of the reliabilityrgrie becamé =
72 students, (53 were female and 19 were mal&), tiean age was 18.94 yea8f) =
1.17.

Finally, the final draft of the NBSN\ of items = 30) was administered collectively
along with the Eysenck Personality Questionnaireidtdel (EPQ-R; H. Eysenck &
Eysenck, 1991b, as a criterion measure), to anataemple of undergraduate British
students to examine the concurrent validity of tifaaslated version of the NBS. This
sample consisted of 80 British students (56 femalet 24 males), all of them were
from the Nottingham Trent University; their agesgad from 18 to 23 yeard(=
18.59,SD=0.91).

4.2.2 Materials

In addition to the NBS, this study employed the dfyk Personality Questionnaire-
Revised (EPQ-R; H. Eysenck & Eysenck, 1991b). TROR is a paper-and-pencil test
(yes or no response method), involving 106 itemsasueng three dimensions of

personality: psychoticism (P), extraversion (E) aediroticism (N), in addition to the

! See Appendix B
% To examine the seriousness of response see CliageetiorB.4.7.10
% See Appendix C.
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lie scale (L). However, the current study only usled neuroticism scale (24 items).
Manual of the EPQ-R shows a number of indicatorsvididity and reliability of the
scale. For example, the scores of 902 participantthe EPQ-R were factor-analysed.
Four factors were found and were identified as PNEand L scales. The Cronbach’s
alpha reliability value of the neuroticism scaletibé EPQ-R was high for both males
and females (.88\J = 408 and .89\ = 494, respectively).

4.3 Results

4.3.1 Quality of the Translation of the NBS

In order to examine the quality of the translatioh the scale, the researcher
administered the original and the translated varsiothe NBS to 29 bilingual students
from the English language department Bfcf October University, in Libya, who can
speak both languages fluently. Correlations betwtbenitems of both versions were
calculated and are presented in Table 7. The fgsdgmow that all the correlations were

significant at the .01 level.

Table 7
Correlations between Neuroticism Scale’s Iltem&ienBilingual Study

N of item QL Q2 Q3 Q4 Q5 Q607 Q8 Q9 Q10 Q11
Correlaton .73 .74 .79 68 84 8L 68 60 .75 .78 .65

Nofitem Q12 Q13 Q14 Q15 Q16 Q17 Q18 Q19 Q20 Q21 Q22

Correlation .72 .76 64 .63 .88 .86 .81 76 .79 .6779

Nofitem Q23 Q24 Q25 Q26 Q27 Q28 Q29 Q30 Q31 Q32 Q33

Correlation .84 .74 84 73 85 .79 .62 A2 73 7285

Note All the correlations are significant at the Olétel

4.3.2 Reliability of the NBS in the British Sample
There are a variety of methods of reliability coméints; however, internal

consistency estimates are the most commonly usealibe they are calculated from a
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single administration of a test (Henson, 2001).ré&foge, internal consistency is the
type of reliability that was calculated in this dyu In particular, item analysis and
Cronbach’s alpha were two conservative ways ofsa#sg the internal consistency of
the NBS in the British sample.

4.3.2.1 Item Analysis

Item analysis aims to ensure that all of the ssdatems correlate with the total score
of the scale, the item-total correlation. By anedgsdata of this study, two items,
numbers 8 and 22were omitted because all the participants scpeed on these items,
which meant that those who had high or low neurosidd not be distinguished (Imam
et al., 1990); as a result, the total number oh#&ef the neuroticism scale became 31.
Table 8 summarises the correlations of each indalidem against the total of the NBS
score. As Table 8 shows, all the correlations agaifecant, except for item one,
indicating that all the items, except number one, gpod measures of what the total
score on the scale is measuring, although theirelations with the total score are
reduced when an item is excluded. However, thetioalships remained significant
except for item 14. As result of these findingemt1 was discarded since it had the
smallest and a non-significant correlation with i@l score, in both cases.

As item 1 had been deleted, it was necessary &atdpe reliability analyses on the
remaining items (Brace et al., 2006). Table 9 shthwesoutcome of the new reliability
analyses. It can be seen that compared to thelaiorein Table 8, the shortened scale,
N of the items, is 30 and has slightly differentmtéotal correlations; some of them
were increased and the others had decreased. bBngygytall the correlations were

significant even when an item was excluded.

! See Appendix A the Arabic version.
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Table 8

Correlations of Iltems with the Total Score on tH&SN

Correlation with Correlation with total score

Number of item total score excluding item in question
1 14 .07
2 A4** A1
3 A1 .39**
4 .36** 29*
5 .35** .26*
6 .38** 31
7 .30** 24*
9 A3 39**
10 37 31>
11 A40** .35**
12 32%* 24*
13 50** A46**
14 .29* 22
15 .36** .26*
16 .60** S55**
17 37 .26*
18 AT AT
19 50** A5**
20 .36** .28*
21 A3 .35**
23 34** .26**
24 AT A40**
25 54** A9**
26 AT .38**
27 .35** .28*
28 .36** 27T*
29 51 A3
30 34** .28*
31 A2 .34**
32 A5** .38**
33 35** 24*

* p<.05, *p<.01 (2-tailed).
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Table 9

Correlations of Items with the Total Score on ther§&ned Neuroticism Scale

Correlation with total score
Number of item with total score excluding item in question

Correlation

2 A46**
3 A3**
4 .36**
5 .35%*
6 A40**
7 .28*

9 A2%*
10 .38**
11 A1**
12 32%*
13 50**
14 31**
15 34**
16 .60**
17 .36**
18 50**
19 52%*
20 37**
21 A3**
23 .34**
24 A9**
25 H54**
26 A6**
27 37**
28 .35%*
29 51**
30 .36**
31 42**
32 A5**
33 33**

A1
.38**
.30*
27*
32**
23
37
.30*
.36%*
23
A6**
23*
.26*
54x*
27*
A6**
A6**
.28*
.35%*
.26*
A2%*
AT
37
28**
.28*
A3
.30*
.35**
37
24*

*p<.05, *p<.01 (2-tailed).
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4.3.2.2 Alpha Reliability

Cronbach’s alpha for the NBS\ (of items is 30, from the current samp=
72) was .82 which provides evidence of strong bdligt of the translated NBS

scale.

4.3.3 Validity of the NBS in the British Sample

The validity of the NBS in the British sample wassassed using two methods:
concurrent and construct validity. Concurrent viglidof the scale was assessed
based on the scale’s correlation with the neusdticiscale of the Eysenck
Personality Questionnaire-Revised (EPQ-R) (as #&ern measure). Pearson
correlation between the NBS scores and the EPQeRs@ = 80) was 0.82, which

was significant at the .01 significance level.

Throughout the reliability sampléN(= 72), construct validity of the NBS was
also investigated using three indicators. Firdthg internal consistency of the scale
was supported since all the scale’s items cormlsignificantly with the total score
of the scale (see Table 8 and Table 9). Secondéycorrelation between the NBS
scores and the scores of the neuroticism scaleh@fBPQ-R was high (.82),
indicating that both were measuring the same coastiFinally, the construct
validity has been supported using the extreme gromgthod. Thus, an independent
t-test had been calculated on the reliability samgle 72, in order to identify the
significant difference between mean scores of gl Qroup, the highest 27 % of
the scores, whene= 19, and mean scores of the low group, the lo®@és of the
scores, whera = 19. The findings showed that the mean scorbefdw group was
6.16 (1.07), which was significantly lower than thean score of the high grougd (
=19.11,SD= 2.85),t (36) = 18.57p = .0005 (two tailed).
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Thus, the NBS was developed in readiness for udetive British sample. The total
number of the scale’s items is*3M addition, six items were used to measure the
seriousness of response. To obtain the scoresrotipants the following steps are

applied:

1. To ensure that participants are answering tmstseriously the duplicate items

were analysed as follows:

a) One mark was awarded for each item that didnmatch the other answer

(duplicate) and a zero was awarded if the answers e same.

b) According to the norms of the original scale thibyan version, the response
of any individual who receives more than two mafés these items was

omitted.
2. The scores of the participants were calculajed b

a) One mark was awarded when the participant refgabtyes” to the following
items: {1, 3, 4, 5, 7, 8, 10, 11, 13, 14, 16, 19, 22, 24, 25, 26, 28, 29, 30}and
zero when the participant responded “no” to theesgeams.

b) One mark was awarded when the participant redgubfino” to the following
items {2, 6, 9, 12, 15, 17, 18, 20, 23, 27} andozerhen the participant
responded “yes” to the same items.

3. The total scores of all items was assumed toesemt the total score of the

participant on the NBS; the possible range of scaras 0 to 30.

4.4 Discussion and Conclusions

The present study examined the psychometric priegedf the author's English
translation of the NBS among a student populatibme NBS was translated from
Arabic into English and then a back-translation w@sducted; two arbitrators approved
these translations. In addition to that bilingya¢akers obtained very similar scores on
both versions of the scale, with some variationeekgd as result of random error

! See Appendix C
2 The duplicate items are: (5, 31), (7, 32), (13), 816, 34), (19, 35), (25, 36).
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(Fernandez et al., 2007), this means that the |latdms was competent and had
conveyed the correct meaning of each item. Sir260D4) reported that functional
equivalence between the translated scale and aligoale is a goal of the translation
process, which can be examined by administratiril ersions of the test to bilingual
participants. Item analysis of the NBS revealedt tR@ items were significantly
correlated with the item-total scores, which metdnad similar factors are measured by
these items. Moreover, Cronbach’s alpha reliabiityue of the NBS was acceptable

and robust.

Validity of the English version of the NBS was asss using more than one
method; concurrent validity was the first methotieTconcurrent validity of the NBS
was examined based on the scale’s correlation i Eysenck Personality
Questionnaire-Revised. The results showed sigmtiganigh correlations between the
NBS and EPQ-R. This result supports the concunalndity of the NBS as well as the
construct equivalence of both versions of the NBSesthe Arabic and English version
were highly correlated with the neuroticism scdléhe Eysenck personality measures
indicating that all are measuring the same constMaoreover, the construct validity of
the NBS had been supported using the extreme gnmgbisod. The findings indicate
that the scale distinguishes between those who hagle scores of neuroticism and
those who have low scores of neuroticism; theyeotfthe theoretical framework on
which the NBS was designed (the Eysenck’s theody@nsta and McCrae model, see
Chapter 2), which assume that the dimension ofatigism reflects differences in the

degree not type of neuroticism.

In summary, given the reliability and validity ohe NBS scale for English
population, this scale was included in the remgrstudies in the thesis. The following
chapters will present the findings of these studidsch examine the relationship
between intelligence and neuroticism scores agtustent populations in Libya (Study
2) and in the UK (Study 3).
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CHAPTER 5 STUDY 2: Intelligence and Neuroticism Scores
among a Libyan Student Sample

5.1 Introduction

There is considerable support that levels of nétisoh vary across different
cultures, with evidence from several cross-cultisaldies (e.g., Barrett, Petrides,
Eysenck, & Eysenck, 1998; S. Eysenck et al., 18881in et al., 1991; Lynn & Martin,
1997; McCrae, 2001a). However, as outlined in Géraj@, while the relationship
between neuroticism and intelligence scores has wed documented (e.g., Ackerman
& Heggestad, 1997; Escorial et al., 2006; Moutafile 2005), there are claims that this
link between neuroticism and an individual's intghce scores also varies across
different cultures (Chamorro-Premuzic, Furnham, &ké&rman, 2006; Chamorro-
Premuzic, Furnham, & Petrides, 2006; Moutafi et2006).

Study 2 specifically examines the relationship leswintelligence scores and levels
of neuroticism within a Libyan student sample tmsider the relationship between the
two variables among an Arabic culture. This is img@ot because in Libyan students,
there are strong cultural differences compareddst@rn cultures especially in terms of
language, religion, economy, gender roles, interestd customs, all of which may vary
significantly (Hofstede, 2001; Keddie, 2007). Stuglylso examines the influence of
age and sex differences in the relationship betwmemoticism and intelligence scores
among this Libyan population to extend earlier iingd$ by exploring how neuroticism

and intelligence scores may vary as a functioregfamd age.

As outlined in Chapter 2, neuroticism can affedividuals across all ages and
across different cultures (Jylha et al., 2009; taidPullmann, & Allik, 2007; Schmitt et
al., 2007). There are close links found betweenndividual’'s scores on intelligence
tests, and different types of an individual’'s pemance, such as academic and job
performance (Moutafi et al., 2005). However, thke rof personality traits particularly
the trait of neuroticism in an individual’'s scorem intelligence tests is still
inconclusive; the results of studies that have emadh the relationship between
neuroticism scores and intelligence are somewhaticng. For example, while some
researchers (e.g., Baker & Bichsel, 2006; Demet&okazi, 2000; Demetriou et al.,
2003; Escorial et al., 2006; Moutafi et al., 200@)\e found that neuroticism is not
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related to intellectual abilities, other researsh@.g., Ackerman & Heggestad, 1997;
Moutafi et al., 2005) have reported that neuraticiss negatively correlated with
general intelligence. In contrast, positive cofielss have been found between
neuroticism and different measures of intelligerioegxample, crystallised ability (Gc)
(Pearson, 1993) and fluid intelligence (Gf) (Fummhat al., 2006). Therefore, the
specific nature of the relationship between nearmti and intelligence scores remain
unclear. There is still debate among researcharstatthether the results of measures of
intelligence can be considered an accurate indiagaft@n individual's true capability
(e.g., Di Fabio & Palazzeschi, 2009; Ettinger & Cd001; Zeidner & Matthews,
2000), or whether they also reflect the impact@&fspnality traits on intelligence scores
(e.g., Ackerman & Hegesstad, 1997; Moutafi et2006; Wechsler, 1950, 1975).

There is growing support for the identification @bss-cultural differences in the
relationship between neuroticism and intelligenceress (c.f., Chamorro-Premuazic,
Furnham, & Petrides, 2006; Demetriou et al., 2083)discussed previously in Chapter
2, there are conflicting results with regard tossrgultural differences in the extent to
which neuroticism levels directly (or indirectlyffects an individual’'s performance on
intelligence tests, and such results have conethtt our understanding with regard to
the importance of assessing cultural diversity atelligence tests. For example,
utilising a sample of Cypriot secondary-level sdhstodents, Demetriou et al. (2003)
found that neuroticism was not related to cognitlity. Chamorro-Premuzic et al.
(2006) reported that the correlation coefficienteofiotional stability among an adult
New Zealand sample was positive and significanhwirbal cognitive ability, and
positive, but not significant, with numerical abyliscores. Ettinger and Corr (2001)
have not found any relationship between neuroticm intelligence as measured by
Raven’s Advanced Progressive Matrices among Britistiversity students, while
Moutafi, Furnham, and Tsaousis, (2006) found, am@mngek university students, a
negative and significant relationship between nicison and intelligence as measured
by Raven’s Standard Progressive Matrices. It iewotthy that any differences in these
two research findings could be explained by diffiees in cultural norms and

expectations.

Moreover, as outlined in Chapter 2, there is grgnmavidence that sex and age

differences can help to explain the relationshipveen intelligence and neuroticism
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scores (e.g., Costa et al., 2001; Lynn & Dai, 1998Crae, 2001b; Ready & Robinson,
2008; Rubinstein & Strul, 2007; Shuttleworth-Edwsaed al., 2004; Snow & Weinstock,
1990; Wechsler, 1997). It is consistently found tiii@ neuroticism score of females is
significantly higher than the neuroticism scoresnales (e.g., H. Eysenck & Eysenck,
1991a; S. Eysenck et al., 1993; Furnham et al.62B0binstein & Strul, 2007) and that
the general 1Q of males is higher than that of fesxgFurnham & Monsen, 2009;

Rushton et al., 2007), and that mean score of fsnial significantly higher than the
mean score of males on the Performance 1Q scalbeoWechsler Adult Intelligence

Scales (Snow & Weinstock, 1990) and on the DiginBgl subtest (Lynn & Dai,1993;

Snow & Weinstock, 1990).

With regard to age differences, there is evidefma heuroticism scores decrease
with age, with the highest level of neuroticism e@png during adolescence (H.
Eysenck & Eysenck, 1991a; Schultz & Schultz, 2086) that this decline begins
almost at the age of 18 (McCrae, 2001a; 2001bjfales and females across different
cultures (McCrae et al., 1999). There are alsodifferences in intelligence scores. For
example, scores on tests measuring fluid abilittessh as the Performance scale of
Wechsler's tests, tend to decline with age, whi&fgrmance on tests measuring
crystallised abilities, such as the Verbal scalgveichsler’s tests, tends to increase with
age (Maltby et al., 2007; Moutafi et al., 2003) efdfore, the extent to which students’
age and sex differences can explain the relatipndbetween neuroticism and
intelligence scores still requires further consadien. Moreover, the effect that age and
sex differences have on the relationships betwetglligence and neuroticism scores
among a Libyan population is currently unknown aretjuires further detailed

investigation.

The current study examines the complex relationdiepnveen intelligence and
neuroticism scores across a sample of Libyan stadenexplore how age and sex
differences contribute to this relationship. Moregvthe current work examines the
effect of neuroticism on students’ cognitive akgktafter the effects of sex and age have
been taken into account to fully characterise theumne of the relationship between
neuroticism and intelligence scores. The currenrtkwaddresses three important
research questions. Firstly, are there age anddéixences in the Libyan students’

neuroticism scores? Secondly, does students’ peaioce on the WBIS scales and
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subtests differ according to their sex, age andlgewf neuroticism? Thirdly, is there a
relationship between neuroticism scores and igeslice scores after the contribution of
age and sex have been partialled out of the argtyse

5.2 Method

5.2.1 Participants

Seventy-five Libyan students between the ages db1Z% years participated in the
study. Of these participants, 37 were males withean age of 19.37 yeaiSHj = 3.27)
and 38 were female with a mean age of 18.79 y&ips=(2.93). All the participants
were attending secondary school or university rsgdtiand all spoke the Arabic
language as native speakers. Full informed cons@st gained for each individual's
participation in the study.

Table 10

Number of Participants in Study 2 by Age and Sex

Sample size
Age categories Female Male Total
15-17 08 07 15
18-19 18 13 31
20-24 11 13 24
25-29 01 04 05
Total 38 37 75

522 Materials

5.2.2.1 Neurotic Behaviour Scale (NBS)

As shown in Chapter 3, the Neurotic Behaviour SqABS) is a specifically
designed test of neuroticism. The test consis@9ahdividual items designed to assess
seven facets of neuroticism: anxiety, inferioritgnplex, reactive sensitivity, body
disorder, thinking, social relations and sleepimspier. Each participant is required to
provide a yes or no answer to each statement amck tis no set time limit for

completion of the scale. In this task, 33 items snea neuroticism and the remaining 6
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items are a measure of social desirability. As tbim Elmadani (2001) the internal
consistency and the split-hhlifeliability of the scale among a Libyan populatiare
high (.90,N = 100, and .77N = 50, respectively) as well as the concurrentdusli
which is based on the scale’s correlation with Bysenck Personality Inventory €
.74,N = 100,P < .01).

5.2.2.2 Wechsler-Bellevue Intelligence Scale (WBIS), the Abic
version

The Wechsler-Bellevue Intelligence Sc@#BIS) is the most widely used measure
of intelligence among Arabic societies (Maleka, @P9The WBIS was designed to
measure global intelligence scores alongside sepanaasures of verbal intelligence
and performance intelligence. The WBIS consist of slibtests, six of which are
measures of verbal intelligence and five subtests raeasures the performance
intelligence. The verbal intelligence subtests cosgof Information, Digit Span,
Vocabulary, Arithmetic, Comprehension, and Similas. The performance
intelligence subtests comprise of Picture CompietiBicture Arrangement, Block
Design, Object Assembly, and Digit Symbol. To cédte Verbal and Performance
intelligence scores separately, the scaled scdresah subtest item is summed and
then converted to a standard scdve 100 andSD = 15). The Full Scale intelligence
score is obtained by combining the scaled scordbeofl1l subtests and converting the

sum to a standard score.

5.2.3 Procedure

Students were selected randomly from their schaelgisters and tested individually
in their schools by the author using the Arabiglaage. Full written informed consent
was obtained from the participants or their parentguardians for those under 18 years
of age before testing. All the participants firstmpleted the NBS followed by the
WBIS. Participants were divided into four age gegroup one: 15-17, group two: 18-
19, group three: 20-24 and group four: 25-29) adiogrto the age groups of the WBIS.
Neuroticism scores were categorised as low (<#@yerate (between 40 — 60) or high

! By an odd-even spilt.
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(> 60) according to the norms of the NBS noriMs<( 50 andSD = 10) for the purpose

of analysis.

53 Results
5.3.1 Differences in Neuroticism Scores accordingt o0 Sex and
Age

The first set of analyses examines age and sexreiftes on the students
neuroticism scores (NBS). Table 11 summarises t@ns) (and standard deviations) of
the students’ neuroticism scores according to seixage group. As shown in Table 11,
there appears to be differences in neuroticismescaccording to sex; the mean scores
of females are higher than those of males, whigzethare slight differences between
means across age groups. The standard deviatipearagelatively homogenous among
males and females, and there are slight differeram@ess age groups; using the
Levene's test of equality of error variances showmat the differences were not
significant £ (1, 73) = .568p = .454, and- (3, 71) = .828p = .483, respectively).

Table 11

Means (and SDs) for Neuroticism Scores accordinfge and Sex

Categories Mean neuroticism score Sample size

of age Male Female Male Female
15-17 14.57 (3.91) 15.25(4.13) 7 8

18 -19 14.15 (4.86) 12.94 (4.70) 13 18

20 -24 12.23(3.59) 17.36 (5.85) 13 11
25-29 12.25 (5.19) 0 (0) 4 1

Note. The 25-29 year group involves only one female ntdar;
therefore, the mean has not been calculated.

A two- way ANOVA was carried out with sex (males famales) and age (15-17 vs.
18-19 vs. 20-24 vs. 25-29) as the between grouphas and neuroticism scores as the
DV. The main effect of sex on neuroticism scores wsignificant E (1, 67) = 7.67p =
.007, partial? = .103), showing higher levels of neuroticism femiales than males,

irrespective of age group. The main effect of ags wot significantK (3, 67) = 1.33p
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= 271, partial7’ = .056). The interaction between sex and age grasgsignificant

(3, 67) = 3.63p = .017, partial7” = .140). The interactiorF{gure 2 shows that while
the average degree of neuroticism in males tendedetrease with age, the average
degree of neuroticism for females rose sharplyhan 20:24 age group. The difference
between mean scores of females in the 18:19 agg @nad in the 20:24 age group was
significant,t (27) = 2.24p = .034 (two tailed)d = .80. Moreover, differences between
males and females throughout the age groups wersigrificant except in the 20:24
age groupt (22) = 2.636p = .015 (two tailed)d = .96.

Figure 2 Means plots of neuroticism scores of males anthfes according to age
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5.3.2 Sex and Age Differences in Students’ Intellig  ence Scores
The next stage was to compare the students’ pesfocen on WBIS intelligence
scales across sex and age. The means (and staheldedions) of the intelligence

scores according to sex and age differences armatised in Table 12.

Table 12

Means (and SDs) of the Libyan Sample on WBIS arwptd Sex and Age Groups

@ Mean score

_cié Sex Age groups

S M F 15-17 18-19 20-24 25-29
FIQ 99.4(10.78)  93.5(8.02) 94(10.1) 94.1(7.2) 9.5911) 103 (13.5)
VIQ 97 (12.23) 88.9(8.69) 89.1(9.8) 88.9(8.7) 98131) 103.2(15.9)
PIQ 100.5(11.13) 97.7(9.43) 98.7(8.8) 96.6 (8.9)01.6(11.2) 103 (16.9)
v 10.6 (2.12) 9.4(1.95 9.1(22) 9.6(1.8) 1A®] 11.6(2.6)
S 10.5 (2.09) 11.2(2.09) 95(25) 11.2(1.7) 122) 10.4(1L.7)
A 8.4 (3.05) 5.2(1.58) 6.4(21) 6.1(2.5) 7.0§3. 8(2.6)
DS  10.1(2.98) 9.9(261) 8.7(21) 9.6(26) 1@F( 14(2.7)
| 9.4 (2.50) 7.9(219) 82(2.8) 85(2.4) 9.3J2. 8.6(2.9)
C 10.5 (3.15) 9.6(2.31) 89(3.6) 9.8(21) 1@®) 11.4(3.8)
PC  10.1(2.30) 8.7(1.74) 9.3(23) 9(1.9 9.2Y2. 9.6 (2.9)
CD 11 (1.74) 11.3(2.13)  10.7(1.9) 11.1(2.1) I1B) 11.6(1.7)
BD  10.9 (2.90) 10.3(2.24) 10.7(1.6) 10.0(25) 123) 10.4(3.9)
OA 11.5(2.33) 10.5(2.37) 10.7(2.6) 10.8(2.2) 12B) 10.8(2.8)
PA  9.1(2.00) 9.6 (2.18) 9.03(2) 9.7 (1.8) 10Y2.4 9(3.1)

Note FSIQ = Full Scale IQ, VIQ = verbal 1Q, PIQ = permance IQ, V = Vocabulary, S =
Similarities, A = Arithmetic, DS = Digit Span, | mformation, C = Comprehension, PC = Picture
Completion, CD = Digit Symbol-Coding, BD = Block Bign, OA = Object Assembly, PA =
Picture Arrangement. Means on the full, verbal padformance scales are for 1Qs, while on the
all subtests for scaled scords.of males was 37N of females was 38. Number of students in the
15-17 age group = 15; 18-19 = 31; 20-24 = 24; 2529

As shown in Table 12, males’ performance on all\WBIS IQ scores and most of

subtests were higher than the mean scores of femHe standard deviations appear
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slightly different among males and females; howeawer differences were significant
only on the Full Scale IQ, Performance 1Q scale Anithmetic subtestR (1, 73) =
4.546,p = .036;F (1, 73) = 4.159p = .045, andF (1, 73) = 15.455p = .0005,
respectively). Similarly, the performance of theal students (in the 20-24 and 25-29
age groups) on all the WBIS 1Q scales and moshefdubtests was higher than the
performance of the younger students in the otheumgs. The standard deviations
throughout all groups appear different, particylavh the WBIS 1Q scales. However,
the only significant difference was on the Full I8d® (F (3, 71) = 2.803p = .046).

Next individual differences in students’ intelligge scores across sex and age
groups were examined using a two-way ANOVA. The WHBicores (and subtests
scores) were the DV, and sex and age as the IV.r@hdts from the ANOVA found
that the main effect of sex was significant, withles having significant higher scores
than females on Verbal I (1, 67) = 8.594p = .005, partial/” = .114, and on
Vocabulary,F (1, 67) = 7.605p = .007, partialy’ = .102; ArithmeticF (1, 67) = 13.9,

p = .0005, partial? = .172, and on Informatiork (1, 67) = 8.442p = .005, partialy’
=.112. However, the main effect of sex on the Bdldle 1Q, the Performance 1Q scale

and on the remaining subtests of the WBIS was igatfeant.

The main effect of age was significant for the \&r®, F (3, 67) = 4.263p = .008,
partial 77 = .160, and on Vocabular§ (3, 67) = 2.758p = .049, partial’’ = .110;
Similarities,F (3, 67) = 2.765p = .049, partialy’ = .110, and on Digit Spaf, (3, 67) =
4.481,p = .006, partialy = .167. In order to determine which difference bdw each
two groups is significant, the researcher used Plst tests (Tukey HSD test) for
multiple comparisons. The results from the TukeyDHS8st found that, for the Verbal
IQ scale, the mean scores of the 20-24 and 25-8Qemups were significantly higher
than the mean scores of the 15-17 and 18-19 agepgjrall the differences were
significant at the .05 significance level. Howeviliere were no significant differences
between the 20-24 and 25-29 age groups, and betilveelb-17 and 18-19 age groups.
On Vocabulary, the mean difference between the £2@2d 15-17 age groups was
significant MD = 1.725,P = .049), while there were no significant differeadetween
other groups. On the Similarities subtest, the nmsxames of the 18-19 age group was

higher than for other groups. The mean differenbesyever, were significant only
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between the 15-17 and 18-19 age grougb (= -1.692,P = .047). Finally, on Digit
Span, the mean differences between the 25-29 agg gnd the 15-17, 18-19, 20-24
age groups were significanMD = 5.333, 4.419, 3.458P = .001, .003, .034,
respectively). However, there were no significaiffiedences between the other groups.
A two-way ANOVA was also used to examine whethee #ex and age of the
participants combine to affect their intelligenceor®s. The results from ANOVA
revealed that there was no significant interachietween sex and age on all the 1Qs and

subtests scores of the WBIS.

5.3.3 Differences in Intelligence Scores According to Levels of
Neuroticism

To further examine the role of neuroticism on adividual’s intelligence score,
individuals level of neuroticism (indicative of lpwmedium or high levels) was
compared against the different sub-tests on tledliggnce measure (as measured on the
WBIS). The means (and standard deviations) forligéace scores according to their

level of neuroticism is summarised in Table 13.

The results showed that the number of participatts medium levels of neuroticism
scores (mean =46), is the largest compared wititingber of participants with low and
high levels (mean = 19 and 10, respectively), iating that the neuroticism scores are
normally distributed among the research sample hvhgflects the distribution of
neuroticism within the whole research populatiorsing the Explore procedure, the
researcher examined this supposition and found tt@tmean, trimmed mean and
median (14.20, 14.07, and 14.00, respectively)tlier neuroticism scores were nearly
equal and that the skewness and kurtosis statisges close to zero (0.338 and 0.238,
respectively). This is good evidences that neussticis normally distributed.
Moreover, results of tests of normality which aim dompare between the current
distribution of neuroticism scores and a normaleunsn actual data, to assess the fit,
showed that the tests was not significant, Kolmogeé®mirnov = .097 (75)p = .076,
and Shapiro-Wilk = .970 (75)p = .074, they fit the normal curve well.

Table 13 shows that the mean scores of the highstieilsm group were lower than
the other two groups on the WBIS Full IQ scores ¥rdbal IQ scores. However, one-

way ANOVAs revealed no significant differences amdhe three neuroticism groups
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(low vs. medium vs. high) on the Full Scale 1Q ssoF (2,72) = .68p = .511,/7 =
.018, Verbal IQ scores; (2,72) = 1.11p = .335,/7° = .030 or Performance 1Q scores,

F(2,72) = .076,p = .927, 17 = .002, suggesting that the level of neuroticism oot

differ between scores on different intelligence sugas.

Table 13

Means (and SDs) of the Libyan sample on the WBIKrding to their Level of

Neuroticism
Mean score
Subtests Low Medium High
Full Scale 1Q 96.74 (12.53) 96.98 (9.15) 93 (9.87)
Verbal 1Q 93.21 (13.56) 93.83 (10.80) 88 (8.01)
Performance 1Q 98.26 (11.76) 99.37 (9.85) 99.2064)0
Vocabulary 10 (2.31) 10.01 (2.13) 9.60(1.65)
Similarities 11.47 (1.95) 10.74 (1.98) 10 (2.71)
Arithmetic 7.05 (2.84) 6.98 (2.89) 5.30 (2.63)
Digit Span 10.16 (2.41) 10.04 (3.02) 9.50 (2.46)
Information 9 (2.45) 8.87 (2.48) 7 (1.83)
Comprehension 9.68 (2.73) 10.09 (2.87) 10.50 (2.59)
Picture Completion 9.68 (2.29) 9.35 (1.95) 8.9032.
Digit Symbol 10.74 (2.05) 11.30 (1.94) 11.60 (1.65)
Block Design 10.16 (2.83) 10.80 (2.60) 10.50 (2.12)
Object Assembly 11.37 (2.45) 10.91 (2.44) 10.602p.
Picture Arrangement 9.53 (1.98) 9.24 (1.86) 9304

Note Means on the full, verbal and performance scatesfor 1Qs, while on all the
subtests means are for scaled scoresf low group = 19; medium group = 46; high group

=10.

As shown in Table 13 arféigure 3 the means of Performance 1Q scale of the three

groups are higher than the means of the Verbalci)es Using the Paired Samples

test, the differences between them were signifieambng the low group,(18) = 3.550,
p = .002 (two-tailed)d = 0.81; medium group,(45) = 3.418p = .001 (two-tailed)d =

119



0.50; and the high group(9) = 2.830p = .02 (two-tailed)d= 0.90. However, the only

difference that was clinically significant was argotihe group with a high level of

neuroticism where the mean difference between #grbdal IQ and Performance IQ was
11-1Q points.

Figure 3 Means of WBIS IQ scores according to level of ndaiem (Study 2)
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Moreover, although there were no significant défezes between the three groups
on all the subtests of intelligence, the differend®tween the means of the scaled
scores within each group had clinical significanicethis respect, one of the methods
that have been used to analyse the performanaediduals on the WBIS is theest

profile scatter(Maleka, 1996), which is the difference betweea $icaled scores that
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are obtained by the examinee on all the subtests. @ the ways of measuring test
profile scatter is called the “Vocabulary Scattelt’.is estimated by computing the

differences between the scaled scores of each stubbel the scaled score of the
Vocabulary test. This method assumes that Vocaputarthe best measure of the
original level of an individual's mental abilitiga which is able to estimate the

deterioration in the present time. As a resultjfeerence of 2-scaled scores or more
between the scaled scores of each subtest anddlexl sscore of the Vocabulary is a
clinically important indicator (Maleka, 1996). Ugitthe method of test profile scatter, it
appeared that the scaled scores of the high grouph® WBIS subtests were more
scattered than the other groups. Comparing thebudaey scatter, the Arithmetic test is
the only subtest that significantly deviated frdme %/ocabulary subtest among the low
and medium groups (-2.95 and -3.03, respectiveifjle among the high group there
were clinical signification deviations on the Antletic = -4.3, Information = -2.6, and

on the Digit Symbol = 2.01.

5.34 Sex and Age Differences in the Relationship b  etween
Neuroticism and Intelligence Scores

The final step was to analyse differences in sekage in the students’ neuroticism
scores and WBIS 1Q scores (and the associatedsssiptds Table 14 reveals, males’
correlations were higher on the majority of the \@BQ and subtests than females. For
example, the correlation between the Full Scaleal@ the neuroticism scores for
female was almost zero while for males it was higinal significant(= -.36,N = 37,P
= .031, two-tailed), with a moderate effect sizeowdver, using the Fisher's z
transformation of the correlation coefficient, thewas no significant difference
between both correlations. Th@alue was 1.32) = .09, indicating that the correlations
were not significantly different. Similarly, on tif@bject Assembly, the correlation for
females was almost zero while for males, it wasidigand significantr(= -.35, N = 37
P = .033, two-tailed), with a moderate effect size; 1.22,p = .11. Nevertheless, the
correlations between neuroticism and intelligercmess among the female sample were
higher than those of males on the Arithmetic angitCBymbol subtests. As shown in
Table 14, the Pearson correlation of females onAhthhmetic was significant and
higher than the correlation of males on the saméedgc=-.33,N = 38,P = .031, two-
tailed, andr = -.23,N = 37,P = .170, two-tailed, respectively). Moreover, oe Digit
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Symbol, the correlation for males was almost zesule for females it was higher and
significant ¢ = -.34,N = 38, p = .035, two-tailed). However, using theHher’s z test,
there were no significant differences between tleseelations on both the Arithmetic
and the Digit Symbol subtestss .453,p = .32, andz = .30,p = .10, respectively.

Table 14

Pearson’s Correlation between Neuroticism and WE)S and Subtests among the
Libyan Sample

Sex Age groups
Subtests Male Female  15-17 18-19 20-24 25-29
Full Scale 1Q -.36* .06 210 -133 -342 -.698
Verbal 1Q -.32 .04 232 -159  -296  -.94*
Performance 1Q -.27 .18 .093 .082 -.310 -.053
Vocabulary -.22 .08 220 -113 -.080 -.93*
Similarities -.20 -11 .070 .020 -171 -712
Arithmetic -.23 -.33* -078 -251 -387 -.91*
Digit Span =27 .08 -110 -036 -.125 -.465
Information -.23 -.23 .028 -134  -41*  -97*
Comprehension -.03 .25 .68* 061 .005 -.798
Picture Completion -.32 -.06 113 -.155  -.63** .103
Digit Symbol -.04 .34* 374 247 .062 .280
Block Design -.19 .10 -200 .091 -135  -.428
Object Assembly -.35* -.07 110 -210 -51* .097
Picture Arrangement  -.22 A7 -179  .022 136 -.212

Note Number of Female = 38; Male = 37; 15-17 = 15]198= 31; 20-24 = 24; 25-29 = 5,
*p<.05 *p<.0l.

With respect to chronological age, correlationghefolder students were considerably
higher on the majority of the WBIS 1Q and subtetstan for the younger students,
particularly among the 25-29 age group, where thveeee negative and significant
correlations on the Verbal 1Q, Vocabulary, Arithmetnd Information. Among the 15-

17 age group, there was only one significant cati@h on the Comprehension subtest.
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To identify the relationship between neuroticisnd aWBIS 1Q and subtests scores
without the effect of sex and age, partial coriefe were calculated and these are
presented in Table 15. As shown in Table 15, threetation coefficients were lower
when sex was controlled for. However, there werey vaight differences when
controlling for age. The correlation between negrein and Arithmetic subtest was the

only correlation that remained significant.

Table 15

Partial Correlations between Neuroticism and WBI3sland Subtests among the
Libyan Sample, Having Controlled for Sex and Age

Pearson Controlled variables

correlation Age Sex Age & sex
Full Scale 1Q -.19 -.20 -.15 -.16
Verbal IQ -.19 -.20 -.14 -.16
Performance 1Q -.06 -.06 -.04 -.04
Vocabulary -.10 -.10 -.06 -.07
Similarities -.12 -11 -.15 -.15
Arithmetic -.30** -30*  -.25* -.26*
Digit Span -.09 -.09 -.08 -.10
Information -.27* =27 =22 -.23
Comprehension .07 .07 .10 .10
Picture Completion -.23* -.23* -19 -.19
Digit Symbol .20 21 .20 .20
Block Design -.06 -.06 -.04 -.05
Object Assembly -.22 -.22 -.19 -.20
Picture Arrangement .02 .03 .00 .00

*p<.05 *p<.01.

5.4 Discussion and Conclusions

The current study examined the role of neuroticaeman individual’s intelligence
score as measured by the 11 subtests of WBIS amabiiyan population. Specifically,
the role of age and sex in explaining the relatigmsbetween intelligence and

neuroticism scores was examined. The first ainisf$tudy explored whether the mean
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scores of individuals on the neuroticism scaleedétl according to sex and age. In line
with most previous studies (e.g., Elmadani, 2001;EpMsenck & Eysenck, 1991a; S.
Eysenck et al., 1993; Rubinstein & Strul, 2007§ tbasults showed significantly higher

levels of neuroticism for females than males.

The main effect of sex on neuroticism scores wadiune and significant, while the
main effect of age was small and not significanbrébver, the interaction between sex
and age was significant with a large effect sizee interaction appeared clearly on the
20-24 age group where the difference between swes significant in favour of
females, with a large effect size; 96% of the oNexa@iance was accounted for by sex.
Moreover, among the female sample, there was afisaymt difference between the 18-
19 and 20-24 age groups in favour of the latteugmeith a large effect size; 80% of the
overall variance being accounted for by age. Thigsdings are in contrast with
previous studies (i.e., H. Eysenck & Eysenck, 19%eaCrae et al.,, 1999; McCrae,
2001a; 2001b) which have argued that neuroticisanedeses with advancing age, and
that this decline occurs similarly for males anché¢es across different cultures.

McCrae et al., (1999) suggested that “personaléifst change in response to social
tasks” (p., 474). Therefore, these differencesada due to social and cultural factors
in Libya, which might increase the level of newcim among females in this age
group. One of these factors could be that at age2£20females graduate from
universities or higher institutes and begin lookioga suitable job. In Libya, and most
of other Arab countries, there is little demandammen’s employment (Keddie, 2007);
males in Libya have more chance of finding a jobm@srati, 2003). Another factor
could be that, in Libya, this age is critical witkspect to marriage and family
formation. Girls are under the control of parentgiluthey marry. This situation is
completely different for males, as at this age theymostly set free from the control of

parents and are not under pressure to marry (ARBDS).

The second question was whether the performancedofiduals on the WBIS
differs according to sex, age and their level afirogcism. The findings showed that
the individuals’ sex had a significant effect ore therformance on the Verbal scale
subtests with males performing significantly bettean females on measures of Verbal
IQ, Vocabulary, Arithmetic and Information. Whilleese findings support the previous
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findings by Lynn and Dai (1993), they appear incstemt with other findings,
especially those by Maleka (1996) in this study|é¥a found that the mean scores of
males of the Arabic standardisation sample of tH&SMvere not significantly higher
than the mean scores of females on all WBIS IQescand subtests (except Picture
Arrangement). However, in contrast they did finddence of age difference on the
WBIS IQ tests. The main effect of age shows sigaiitly better performance for older
individuals on the Verbal 1Q, Vocabulary, Similag and Digit Span. One possible
explanation for the effect of sex and age on theb&lescale of the WBIS is that the
Verbal scale of WBIS, as a measure of crystall@letities, refers to information and
skills that are acquired through experience, edoicatnd cultural influences; therefore,
the performance on this scale tends to increask age as there are increasing of
knowledge and experience (Maltby et al., 2007; Mbutt al., 2003). However, this
case is not similar among Libyan student malesfansles; in Libyan society the sex
roles are generally more distinct and there is éeggality between the sexes (Hofstede,
2001; Keddie, 2007). As a result, males have magrpodunities than females to
participate in various social and scientific a¢tes within and outside their community
(Althir, 2005). This increases the experience ofemand develops their skills, and thus

their verbal intelligence, more than females.

With regard to the level of neuroticism, the fingknshowed that neuroticism had no
significant effect on the individual’'s performanoe all the WBIS 1Qs and associated
subtests, since there were almost no differencegelea the three groups (low, medium,
and high) on the performance on the 1Q scales. é&lfiedings support the results of a
study by Stewart, Deary, and Ebmeier (2002), whanfono significant difference
between mean scores of individuals with low negrstn and individuals with high
neuroticism scores on the Digit-Symbol and the D&pan subtests. Similarly, these
findings are in line with the other studies (escorial et al., 2006) that administered
cognitive tests rather than WAIS and found thatdghg&ere no significant differences

between the averages of the three levels of neiswtigroups.

A possible explanation for the low affect of neusisin on the performance of the
participants on the WBIS may relate to the levehadusal among the participants in
completing the intelligence and neuroticism testthiw the current study. Previous

researchers reported that the negative relatiorstipeen neuroticism and intelligence
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scores is largely observable under stressful arsang conditions (Chamorro-Premuzic,
2003; Chamorro-Premuzic, Furnham, & Petrides, 20@6utafi et al., 2006), and
intelligence would decrease with negative affetfidsuch as anxiety, worry, tension
(Zeidner & Matthews, 2000). Bishop, Fossella, Cramr¢c and Duncan (2008) reported
that performance on intelligence tests increasasaous activity in the cerebral cortex;
this high activity may increase the cortical arduaa Eysenck (1967) suggests,
performance may be influenced by cortical arousad atimulation on the task.
However, the participants in this study were allumbeers, and they know in advance
that the results of their performance on the nézisobh and intelligence tests will not
affect them personally; this may reduce test agxstd conscious activity in the
cerebral cortex. Therefore, the level of corticadusal among the participants in the
current study may have not increased to the exteat negatively affects their

performance on the WBIS.

Nevertheless, this study found that Verbal-PerforcealQ discrepancy was only
significantly large among the high neuroticism groiihis finding supports the notion
that differences between verbal 1Q and performat@e scores increase among
individuals who have difficulties in adaptation bave neurotic disorders (Demsky,
Gass, & Golden, 1998; Maleka, 1996). Howevers itemarkable that although all the
participants in this study were university and sel@oy school students, their
performance on the Verbal IQ scale was signifigaltver than their performance on
the Performance 1Q scale; in particular, on thethinietic subtest where their mean
scores was under the subtest's norms mean of 1l the three groups. One
possible interpretation is that performance onMtbebal 1Q subtests may rely more on
knowledge and skills that are influenced primabijyenvironmental and cultural factors
and therefore more susceptible to cultural chamtjeHysenck, 1995; Maltby et al.,
2007; Wechsler, 1997).

The third question in this study examined how sexl age may mediate the
relationship between neuroticism and intelligernest scores. The results showed that
there were small negative correlations betweenatieism and most of the WBIS 1Qs
and subtests scores; indicating that the traitefraoticism has a slight affect on the
participants’ intelligence scores. This may becahselow level of arousal among the

participants in the current study as mentioned pmexious section, which discussed the
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role of level of neuroticism on intelligence scorébese findings supports the study of
Holland et al. (1995), and Stough et al. (1996)pwdund that neuroticism has a little
affect on an individual's intelligence scores asamged by the Wechsler Adult

Intelligence Scale-Revised.

The current study examined the role of age and isethe magnitude of the
relationship between neuroticism and intelligencerss. The conclusion that arose
from the correlation analyses was that the relahgn between neuroticism and
intelligence was stronger among males as comparéhtales, particularly for the Full
Scale 1Q, Verbal IQ, Vocabulary, Picture Completeomd Object Assembly, and was
stronger among females as compared to males ommetic and Digit Symbol subtests,
and that was stronger among the older studentsttieagounger ones, particularly on
the Full Scale 1Q, Verbal IQ, Arithmetic and Infaation subtests. However, using the
Fisher's z transformation of the correlation caséint, there were no significant
differences between females’ correlations and rabesrelations, and between
correlations of the younger students and the ddtislents on all the WBIS 1Q scales
and subtests. Thus, the observed sex and ageedifies in the relationship between
neuroticism and intelligence scores might be trsulteof chance factors; therefore it
may be limited to the current sample. Moreoverngighe partial correlation, findings
of this study indicate that both sex and age hkitl@effect in the relationship between
neuroticism and all the WBIS 1Q scales and subt&sises, since there were very slight

differences when controlling for sex and age.

Overall, the findings from this study have illusg@ how sex and age differences are
important in explaining differences in neuroticisimd intelligence scores separately but
they have a little affect on the relationship bedw@&euroticism and intelligence scores.
However, It should be noted that this study utdlisestudent sample, and given that the
materials of the study need about 90 minutes tadmepleted, and the difficulties in
recruiting this sample, the range of age of paréints (15-26) and the size of sampe (
= 75) were relatively small, which may restrict® tgeneralisability of the present
results. The next step of the current thesis igxXamine further the role of cultural
differences between Libya and Britain on the relahip between neuroticism and
intelligence scores and to compare the findingStofly 2 against those from a British

sample.
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CHAPTER 6 STUDY 3: Neuroticism and Intelligence Scores
among a British Student Sample

6.1 Introduction

As outlined in Chapter 2, several researchers baaeined the role of sex and age
differences in an individual’s intelligence (e.gitRham & Monsen, 2009; Lynn & Dai,
1993; Rushton et al., 2007) and neuroticism sc@es, Cattell & Kline, 1977; Costa et
al., 2000; H. Eysenck & Eysenck, 1991a; Maltby kt 2007; Ready & Robinson,
2008), however, their findings were inconclusiveimigarly, the influence of
neuroticism on the performance of individuals otelilgence tests, as outlined in
Chapter 2, has received much attention (e.g., Ackar& Heggestad, 1997; Di Fabio &
Palazzeschi, 2009; Ettinger & Corr, 2001; Furnharale 2006; Furnham & Monsen,
2009; Lounsbury et al., 2005). However, relativily studies (e.g., Jorm et al., 1993;
Lounsbury et al., 2005) have considered the rolegd and sex differences on the

relationship between neuroticism and intelligernuaes.

Moreover, findings from previous research with relge the potential relationship
between neuroticism and intelligence scores werdlicong not just across different
cultures, such as the Cypriot culture (Demetriowalet 2003) and the New Zealand
culture (Chamorro-Premuzic, Furnham, & Petride€)63(but within the same culture
such as the English culture. For instance, Ettinged Corr (2001) examined the
relationship between neuroticism and fluid intedhge scores among undergraduate
English students and found that neuroticism wagelated to fluid intelligence scores.
On the other hand, Furnham, Rawles, and Igbal (R@®d@estigate the relationship
between the performance of 240 English studenis weuroticism scale and a measure
of fluid intelligence and found that neuroticism swvaignificantly and negatively
correlated with fluid intelligence scores. Therefospecific nature of the relationship
between neuroticism and intelligence scores remaabear, and further clarification is
required to fully understand whether intellectuailiies are distinct characteristics and
hence unrelated to well-established personalitystrar whether the performance of
individuals on IQ tests may be influenced by nowmliective factors such as their

personality traits.
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It was argued in Chapter 2 that despite clear exiedeof both sex and age
differences in explaining an individual’s intelligge and neuroticism scores separately,
relatively few researchers (e.g., Chamorro-Premuzicnham & Petrides, 2006; Jorm
et al., 1993; Lounsbury et al., 2005) have consididiow age and sex differences
influence the relationship between neuroticism emtelligence together. Thus, there is
some evidence to suggest that both sex and ageradiffes may be important in
explaining the relationship between intelligenceres and neuroticism. For example,
Lynn, Hampson, and Magee (1984) found that thdioglship between neuroticism and
intelligence scores was negative, but not signiicamong a British female sample,
while among males, the relationship was positiveé significant. This indicates that the
influence of sex was not just in terms of the magte of the correlation but also in the
direction. On the other hand, Jorm et al. (1998ntbthat neuroticism was negatively
and significantly correlated with fluid intelligeacscores just among males. The
correlation between neuroticism and fluid intelhge scores among females was very

small within Jorm et al’'s sample.

Moreover, most studies outlined in Chapter 2 (eAgkerman & Heggestad, 1997;
Demetriou et al., 2003; Di Fabio & Palazzeschi,@0did not consider the role of age
in explaining the relationship between neuroticiand intelligence scores. However,
some findings from previous studies have contridbute our understanding of the
importance of age differences in explaining theniiiial differences in intelligence
and neuroticism scores, and at least some unddistawith regard to the role of age
differences in explaining the relationship betweleoth variables. For example,
Furnham et al. (2006) found that neuroticism wagatigely correlated with fluid
intelligence among 240 English secondary schooldesits, while among 70
undergraduates neuroticism was positive and nomifisignt. By contrast, age
differences were not found to be effective in twihev studies that used the same
materials to investigate the relationship betwesmraoticism and intelligence among the
British population. In the first, Chamorro-Premyzikurnham, and Ackerman (2006)
administrated the Revised NEO Personality Invenéony the Baddeley Reasoning Test
(BRT), to measure personality traits and fluid lijence respectively, to 201
university students (age ranged from 18 to 31). fEiselts showed that neuroticism was

not related with fluid intelligence. Using the samests, Furnham and Monsen (2009)
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also found no significant relationship between n&aism and fluid intelligence scores
among their sample of 334 British secondary sclstatients. On the basis of these
research findings (e.g., Chamorro-Premuzic, Furnt&mckerman, 2006; Furnham et
al., 2006; Furnham & Monsen, 2009), it remains rcteat further work is required to
fully examine the role of age and sex in explainitigs relationship between
neuroticism and intelligence scores. The effectsse and age in the relationship
between neuroticism and intelligence scores leagreglictable differences in the

performance of men and women of all ages on messiiiatelligence.

Most of the previous studies outlined in Chaptén the current thesis investigated
the relationship between intelligence and neursticscores but failed to consider how
the different levels of neuroticism may play a meubtle role in explaining individual
differences in an individual's intelligence scord@$e considering different levels of
neuroticism is important given that the correlatawefficient between intelligence and
neuroticism scores does not tell us about the @inthich the effect of the relationship
began. Previous researchers (e,g., Ackerman & Headel997; Austin et al., 2002,
Escorial et al., 2006; Lounsbury et al., 2005) regmb negative correlations between
neuroticism and intelligence scores. However, thesults did not explain whether the
performance on intelligence scales will be negatiedfected even by the low levels of
neuroticism, or wither it will only be affected lilge high levels of neuroticism. Few
researchers (e.g., Austin et al., 1997; Escorial.e2006), have considered the impact
of different levels of neuroticism on the perforrnarof participants on measures of
intelligence but none of them have examined thieémice of the level of neuroticism in
the performance of individuals on Wechsler’s ingglhce test (WAIS) although it is the
most widely used test by psychologists who are uatadg cognitive performance
(Greve et al., 2003; Maleka, 1996), and was designeneasure both individual verbal
and performance abilities in addition to the gehéaator of intelligence ‘g’. The
numerous subtests of the WAIS provide an extensive@erstanding of the overall
intelligence of the individual, as well as theirtpeular strengths and weakness (Maltby
et al., 2007). Therefore, the current study wilastigate the impact of the level of
neuroticism on the performance of participants lo& WAIS-1Il scales and subtests

scores.
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The current study provides a further investigatibthe specific nature of sex and
age differences in individuals’ neuroticism andellgence scores. It also further
investigates the relationship between intelligeme®l neuroticism using WAIS-III
which has not been extensively used in such stusdiefar, but which is of interest as
the WAIS-III is one of the most widely used tesysgsychologists who are evaluating
cognitive performance (Greve et al., 2003; Malek@96). This study will extend the
findings from previous work by examining how agedaex differences mediate the
relationship between neuroticism and intelligencerass among a British student
sample. The findings of this study along with tivdings of Study 2 (Chapter 5) will
allow the investigation of the role of cultural fdifences between Libya and Britain in
neuroticism and intelligence scores and in thetioelahip between neuroticism and
intelligence scores, which will be discussed in @ba 7 in the current thesis. In
particular, Study 3 addresses three key researektiqus. First, are there age and sex
differences on the British students’ neuroticisnores? Second, do the students’
performance on the WAIS-III scales and subtestedédccording to their sex, age and
level of neuroticism (low, medium, and high)? Thirsl there a relationship between
neuroticism scores and intelligence scores afterctntributions of age and sex have

been taken into account?
6.2 Method

6.2.1 Participants

The sample comprised 77 students who attendedr esftondary school or in the
Nottingham Trent University and all spoke the Eslglianguage as their mother tongue.
The participants comprised 43 females, with ageging between 18 to 26 years
(M =19.63 yearsSD=2.06), and 34 males between the ages of 16 toeBs
(M =19.12 yearsSD = 2.79). (See Table 16)
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Table 16

Number of Students in the Sample by Age and Sex

Sample size
Age categories Female Male Total
15-17 0 13 13
18-19 29 12 41
20-24 11 6 17
25-29 3 3 6
Total 43 34 77

Note. There were no female participants in the 15-17gagap

6.2.2 Materials

6.2.2.1 Neurotic Behaviour Scale (NBS)

As described in Study 2, the Neurotic Behaviourl&d&lmadani, 2001) is a
specifically designed test of neuroticism. The aeslkeer has anglicised the NBS in
order to use it in this study (see Chapter 4). Ehglish version of the NBS consists of
36 individual items designed to assess seven fawfetsxiety, inferiority complex,
reactive sensitivity, body disorder, thinking, sdaelations and sleeping disorder. Each
participant is required to provide a yes or no arsi@ each statement and there is no
set time limit for completion of the scale. In thésk, 30 items measure neuroticism and
the remaining 6 items are a measure of social al@Bty. As outlined in Chapter 4 in
the current thesis, the validity and reliabilitytbb NBS on a British sample was good,
with Cronbach’s alpha reliability value of the NB®ing high (.82N = 72) as well as
the concurrent validity which is based on the ssat®rrelation with the Eysenck
Personality Questionnaire-Revised=(.82,N = 80,P < .01).

6.2.2.2 Wechsler Adult Intelligence Scale—Third Edition (WAS-III)

The Wechsler Adult Intelligence Sca@/AlS-Ill) is the most widely used test by
psychologists, who are evaluating cognitive perfamoe (Greve et al., 2003). The
WAIS-III consists of 14 subtests that produce thraeitional IQ scores in addition to
four index scores (i.e., verbal comprehension, gr@l organization, working memory

and processing speed). However, for the purposthefcurrent study, only the 11
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subtests that contribute to the three traditio@aktores have been used, which are the
same subtests that are used with the WBIS. Of thsigesubtests are measures of
Verbal intelligence (VIQ) and five subtests are maas the Performance intelligence
(P1Q). The Verbal intelligence subtests comprise Information, Digit Span,
Vocabulary, Arithmetic, Comprehension, and Similas. The Performance
intelligence subtests comprise of Picture CompietiBicture Arrangement, Block
Design, Object Assembly, and Digit Symbol. To cédtel Verbal and Performance
intelligence scores separately, the scaled scdresah subtest item is summed and
then converted to a standard scdve< 100 andSD = 15). The Full Scale intelligence
score is obtained by combining the scaled scordbeofl1l subtests and converting the

sum to a standard score.

6.2.3 Procedure

Students were invited to participate anonymously study to examine the impact of
emotional behaviour of individuals on their thingilbehaviour. They were informed
that participation was voluntary and full writtennsent was obtained from them or
their parents, or guardians for those under 18 syedr age, before testing. The
instruments were administered individually withimetschools by the author. All the
participants first completed the NBS followed by tWAIS-IIl. The procedure lasted
between 70 to 90 minutes to complete both scaladicpants were divided into four
age groups (group one: 15-17, group two: 18-1mtbree: 20-24 and group four: 25-
29) according to the age groups of the WAIS-IIl.uNgicism scores were categorised
as low (< 40), moderate (between 40 — 60) or h#ghQ) according to the norms of the
NBS norms i/ = 50 andSD = 10) for the purpose of analysis.

6.3 Results

6.3.1 Differences in Neuroticism Scores accordingt 0 Sex and
Age

The first stage in this study examines the roleagé and sex differences in the
neuroticism scores of participants. As shown in I&ah7, there appears to be
differences in neuroticism scores according toisdicating that, on average, males in
the sample scored 11.71 compared to 14.12 for fmpalhile there are slight

differences between means according to age gr@apscularly among males. Finally,
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as Table 17 suggests, there may be an interadifiect éetween sex and age, because
the neuroticism scores across age groups vary batmales and females. Therefore, to
examine age and sex differences in individual neison scores, a two- way ANOVA
was carried out with sex (males vs. females) amd(46-17 vs. 18-19 vs. 20-24 vs. 25-

29) as the between group variables and neurotiseares as the DV.

Table 17

Means (and SDs) for Neuroticism Scores accordingge and Sex (the British sample)

Mean neuroticism scores on the NBS

Age categories  Female Male Total

15-17 0 (0) 11.54 (3.95) 11.54 (3.95)
18-19 13.59 (3.85)  12.33 (4.08) 13.22 (3.91)
20-24 14.55 (457)  11.33(2.88) 13.41 (4.26)
25-29 17.67 (4.51)  10.67 (2.08) 14.17 (4.97)
Total 14.12 (4.12)  11.71 (3.61) 13.05 (4.06)

Note. There were no female participants in the 15-17 geaup.

The main effect of sex on neuroticism scores wasifstant ¢ (1, 70) = 8.143p =
.006, partial/” = .104), showing higher levels of neuroticism femiales than males,
irrespective of age group. The main effect of ags wot significantK (3, 70) = .188p
= .907, partial’ = .008) suggesting equivalent scores on the neisotiscale across
all age groups. The interaction between sex andyeme was not significanE((2, 70)
= 1.467,p = .238, partial’ = .040), that is, the differences in neuroticisrores are
fully accounted for by age and sex acting indepetigeNonetheless, patterns of age
differences in neuroticism scores were not sinmalaong males and females. Rigure
4 suggests there are higher neuroticism scores amuabgs within the younger age
groups, and the lowest scores of neuroticism wagholder age groups in males. For
females, this pattern is reversed and the highemtieism scores were for the older age
groups only. It is simply that these differences aot large enough to find a significant
main effect as outlined in the ANOVA.
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Figure 4 Pattern of age differences in neuroticism scareghe British sample

according to sex.
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6.3.2 Sex and Age Differences in Students’ Intellig  ence Scores
The next step was to examine the role of sex arel differences in students’
intelligence scores. The means (and standard d@vsatof the individuals intelligence

scores on the WAIS Il according to sex and agesamemarised in Table 18.

As shown in Table 18 it seems to be that therevarg few sex differences in
intelligence scores since most of the means wdatively similar among males and
females. Nonetheless, males’ performance on tHeSalg 1Q, Verbal 1Q scores and the
Similarity and Information subtests were somewhahér than the means of the
females. The standard deviations appear relatibeljnogenous among males and

females.
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Table 18

Means (and SDs) of the British Sample on WAISeltbading to Sex and Age Groups

Mean Intelligence scores on WAIS-III

IQs and Sex Age groups
subtests F M 15-17 18-19 20-24 25-29

FIQ 100.1(8.49) 104.2 (8.66)06.6 (7.40) 100 (8.63) 103.1 (9.47)01.2 (7.30)
PIQ  100(9.90) 99.38 (9.98)01.2 (9.75)98.88 (9.92100.5 (0.43 100 (L0.2§
VIQ  100.5(9.28) 106.9 (10.3)10.5 (0.59 101 (9.22) 104.510.99 101.2 (7.47)

Vv 10.49 (1.73)10.65 (1.86)10.92 (2.02)10.46 (1.54)10.53 (2.27)10.50 (1.38)
S 8.88 (1.99) 10.09 (3.03)0.69 (4.13)9.12 (2.19) 9.12 (1.96) 9.50 (1.52)
A 11.40 (2.44) 12.26 (2.57)3.77 (2.95)11.61 (2.30)11.47 (2.06)9.50 (1.64)

DS  10.84 (3.48) 11.56 (2.4002.46 (2.07)10.66 (3.34)11.24 (3.15)11.50 (1.98)
| 10.33 (2.39) 12.24 (2.13)2.08 (2.36)10.61 (2.48)12.00 (2.12)10.67 (2.73)
C 9.35 (2.14) 9.87 (2.06) 9.50 (2.119.42 (2.19) 10.20 (2.04)9.17 (1.94)
PC  828(2.32) 9.00(2.41) 8.92(2.28.39 (2.47) 9.06 (2.44) 8.00 (2.00)
CD  12.02(2.42) 11.24 (3.21)2.38 (2.47)11.80 (2.79)11.18 (2.83)10.67 (3.72)
BD  11.49 (1.86) 11.32 (2.71)1.46 (2.54)11.22 (2.06)11.94 (2.63)11.17 (2.14)
OA  9.24(2.20) 8.47 (1.97) 8.23(2.283.85 (1.79) 9.12 (2.60) 10.0 (2.45)
PA  9.25(2.57) 9.94(1.98) 10.3 (2.48).08 (2.11) 9.71 (2.44) 10.7 (2.81)

Note FSIQ = Full Scale IQ, VIQ = verbal 1Q, PIQ = parhance IQ, V = Vocabulary, S =
Similarities, A = Arithmetic, DS = Digit Span, | laformation, C = Comprehension, PC =
Picture Completion, CD = Digit Symbol-Coding, BD Block Design, OA = Object
Assembly, PA = Picture Arrangement. Means on thie ¥erbal and performance scales are
for 1Qs, while on the all subtests for scaled ssoi of males was 34N of females was 43.
Number of students in the 15-17 age group = 13t198-41; 20-24 = 17; 25-29 = 6.

The next stage of the study was to examine diffe@enn the students’ intelligence
scores according to sex and age using a two-way WA ®ith the WAIS-III scales and
subtests scores as the DVs and sex and age greupe dVs. The results from the
ANOVA found that the main effect of sex was notngiigant on all IQ scales and the
most subtests p( >.05). However, the performance of males was fouodbe
significantly higher than the performance of fersate the Information subtest, (1,
70) = 11.446,p = .001, partial? = .141, while the performance of females was
significantly higher than the performance of madesthe Digit Symbol subtesk, (1,
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70) = 4.738,p = .033, partial/” =. 063. Similarly, the main effect of age was not
significant on all the WAIS-III scales and subtesigept on the Arithmetic subtest,
where the age differences were signific&(1, 70) = 3.486p = .020, partial?’ =. 130.

In order to determine which difference between eteh groups on the Arithmetic
subtest was significant, the Tukey HSD test fortipld comparisons was carried out.
The results revealed that the mean scores fordhagest age group (16-17 year-olds)
had the highest mean score on the Arithmetic subdéswWAIS-IIl and differed
significantly from the remaining three age groupisere were no significant differences

between the other remaining age groups.

The interaction between the factors of sex andaage not significant. However, the
pattern of age differences was not similar amongesnand females on a number of
subtests. To investigate the pattern of age diffis@eamong the student sample, Pearson
correlation between age of participants and theares on the WAIS-III scales and
subtests were calculated according to sex anduanenarised in Table 19.

As shown in Table 19, although all the correlatiorese not significant except on the
Arithmetic for males, the direction of correlatioasong females and males was not
similar across many subtests. For example, theescon Vocabulary, Digit Span and
Picture Completion subtests were negatively astatiavith age in the males sample,
while they were positively associated with ageha temales sample. By contrast, the
scores on the Block Design were positively assediatith age in the males sample,

while they were negatively associated with agéerfemale sample.
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Table 19

Pearson Correlation between Age of Participant &melligence Scores of WAIS-III

according to Sex

Pearson Correlation

Variables Female Male
Full Scale 1Q .086 -.028
Performance 1Q .050 .022
Verbal 1Q .031 -.086
Vocabulary 211 -.120
Similarities -.051 -.037
Arithmetic -.231 -.371*
Digit Span A11 -.109
Information -.043 194
Comprehension 137 154
Picture Completion 162 -.117
Digit Symbol -.036 -.273
Block Design -.113 .203
Object Assembly .061 .298
*p<.05.

6.3.3 Differences in Intelligence Scores According to Levels of

Neuroticism
In order to examine the role of neuroticism on adividual's intelligence score,
differences in the students’ performance on the MB&oticism scale against each of
the WAIS-III scales (and subtests) were analysethlyses were carried out according
to the individuals’ level of neuroticism (low, medn or high). The means (and standard
deviations) for WAIS Il intelligence scores accimigl to their level of neuroticism are

summarised in Table 20.
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Table 20

Means (and SDs) of the British Sample on the WAE:tording to their Level of

Neuroticism
Mean intelligence scores on WAIS-III
Variables Low Medium High
Full Scale 1Q 105.56 (9.30)  101.58 (8.34) 96.82 (7.08)
Performance 1Q 104.13 (10.63)  99.52 (9.53) 94.09 (6.74)
Verbal 1Q 106.31 (10.89) 102.94 (9.61) 101.27 (8.50)
Vocabulary 11.20 (2.04) 10.49 (1.74) 10.00 (1.41)
Similarities 9.75 (2.67) 9.40 (2.42) 9.00 (3.16)
Arithmetic 12.88 (1.75) 11.52 (2.68) 11.36 (2.46)
Digit Span 12.19 (4.17) 11.18 (2.74) 9.55 (1.92)
Information 10.81 (3.08) 11.36 (2.16) 10.82 (2.86)
Comprehension 10.50 (2.28) 9.35 (2.05) 9.11 (1.83)
Picture Completion 9.06 (2.86) 8.54 (2.19) 8.18 (2.56)
Digit Symbol 12.56 (2.39) 11.60 (2.91) 10.73 (2.72)
Block Design 12.75 (1.69) 11.22 (2.29) 10.36 (2.11)
Object Assembly 9.31 (2.50) 8.84 (2.04) 8.55 (2.02)
Picture Arrangement 9.94 (2.24) 9.72 (2.45) 8.36 (1.63)

Note Means on the full, verbal and performance scatesfor 1Qs, while on the all
subtests means are for scaled scoikesf low neuroticism group = 16; medium group
= 50; high group = 11.

The distribution of neuroticism scores among théidr sample revealed that the
mean, trimmed mean and median neuroticism scor8051 12.98, and 13.00
respectively) were nearly equal and that the skesa®d kurtosis statistics were close
to zero (0.525 and 0.319 respectively) showing it neuroticism scores were
normally distributed across the sample. As showmahle 20, the mean scores of the
high-neuroticism group were lower than the otheo tgroups on all WAIS-III 1Q
scales. One-way ANOVAs revealed significant differes among the three neuroticism
groups (low vs. medium vs. high) on Full Scale tQrssF (2,74) = 3.560p = .033,/7

= .088, and Performance IQ scorBs(2, 74) = 3.491p = .036,/7 = .086. However,
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differences among the three groups on Verbal IQescavere not significanE (2, 74) =
1.009,p = .369,/7 = .027. Using the Tukey HSD test for multiple carigons revealed
that the mean scores for the high-neuroticism groupthe Full Scale 1Q and
Performance 1Q scales were significantly lower tf@rthe low-neuroticism groufp <
.05). This shows that neuroticism scores did nfecafindividuals’ performance on IQ
scales those in the low or medium levels. Howether differences between the low and
medium neuroticism groups, and the medium and Imglwroticism groups on both

scales were not significant.

The next step in the analyses was to compare difées in the individuals’
performance on the Performance IQ scale againstéhieal IQ scales across the three
neuroticism groups using a series of Paired Santglests. These were conducted in
order to examine the effect of neuroticism on thembgeneity of individuals’
performance on the WAIS-IIl IQ scales. The result®wed that the means of the
Verbal 1Q scale were higher than the means of #rdoAnance IQ scale among the
three groups, and that the differences between thera not significant among the low
group,t (15) = .709,p = .489 (two-tailed)d = 0.47, while were significant among the
medium groupt (49) = 2.241p = .030 (two-tailed)d= 0.63; and the high group(10)
= 2.332,p = .042 (two-tailed),d = 0.65, indicating that high neuroticism scores
negatively affected the individuals’ performancetba WAIS-III 1Q scales. Compared
to the standardization sample of the WAIS-III, nasfedifferences were significant
since the mean differences that were obtained bycymants in the lowNID = 2.188),
medium MD = 3.420), and high-neuroticism groul = 7.182) were not equal or
exceeded the value of 87® be significant at .05 level of significance.

As shown in Table 20 the mean scores of the higheatieism group were also lower
than the other two groups on all WAIS-11I IQ suliteexcept the Information subtept (
>.05). However, the only significant differencesiflg one-way ANOVA) among the
three neuroticism groups (low vs. medium vs. highy on the Block Design subtest,
(2,74) = 4.578p = .013,/7 = .110. The Tukey HSD test for multiple comparisons

revealed that the mean scores of the low-neuratigsoup on the Block Design subtest

! This value for all ages
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were significantly higher than the other grops< .05), while the difference between

high and medium neuroticism groups was not siganfic

The role of levels of neuroticism on the participgrstrengths and weaknesses on
each subtest of WAIS-IIl were not found to be intpat. As shown in Table 21, the
differences between a single subtest score anandan of subtest scores among the
participants with the three levels of neuroticiserevnot significant on all the WAIS-III
scales and subtests. Moreover, the patterns atipant's strengths and weaknesses on

the WAIS-III subtests were all similar across theet levels of neuroticism.

Table 21

Differences between Single Subtest Scores andd¢he bf Subtest Scores on the WAIS-
[Il according to Levels of Neuroticism

Difference from mean Statistical

Subtests Low Medium High significance at .05
Vocabulary -0.02 -0.06 0.03 1.99
Similarities -0.97 -1.15 -0.97 2.6
Arithmetic 1.66 0.97 1.39 2.47
Digit Span 0.97 0.63 -0.42 2.26
Information 0.09 0.81 0.85 2.21
Comprehension -0.72 -1.2 -0.86 2.78
Picture Completion -1.66 -1.44 -1.06 2.86
Digit Symbol 1.84 1.62 1.49 2.76
Block Design 2.03 1.24 1.12 2.68
Object Assembly -1.41 -1.14 -0.69 2.39
Picture Arrangement -0.78 -0.26 -0.88 3.36
Mean VIQ scale subtests 11.22 10.55 9.97

Mean PIQ scale subtests 10.72 9.98 9.24
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6.3.4 Sex and Age Differences in the Relationshipb  etween

Neuroticism and Intelligence Scores

While the relationship between neuroticism and lligence scores has been
examined, the extent to which age and sex mayeanfia this relationship has not been
investigated. Therefore, to examine age and séardifces in the relationship between
neuroticism and intelligence scores, Pearson’setairons between neuroticism and
WAIS-III 1Q scales and subtests scores among thcgents were calculated sub-

divided by sex and the four age groups (See T2d)le

Table 22

Pearson’s Correlation between Neuroticism and WIBISand Subtests among the

British Sample

Sex Age groups
Female Male 16-17 18-19 20-24 25-29

Full Scale 1Q -.33* -.28 -.02 -.29 -49* =77
Performance 1Q -.24 -50** -44 -.26 -.38 -.24
Verbal 1Q -.32* -.04 .28 -21 -47 -.94x*
Vocabulary -.18 -.31 -.33 -.27 -.15 -.10
Similarities -.23 -.01 .20 =22 -.30 -.84*
Arithmetic -.31* .01 -.09 -.03 -57* -18
Digit Span -.25 -.14 10 -210 -.30 -.62
Information -12 A1 .28 .01 -.44 -.92%*
Comprehension -.38* -.18 -.50 -21 -.37 -.36
Picture Completion -.14 -.16 -.10 -.24 -.22 .26
Digit Symbol .07 -50** -60* -.04 -.20 .28
Block Design -.40** -.28 -.24 -.24 -.34 -.80
Object Assembly -.10 -.10 -.07 -.04 -.16 -.18
Picture Arrangement  -.27 -40* -.22 -31* -22 0.4

Note Number of Female = 43; Male = 34; 15-17 = 13198= 41; 20-24 = 17; 25-29=6
*p<.05 *p<.0l.
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As Table 22 shows, the majority of correlations rizales and females across the
four age groups illustrate a negative relationshiph all intelligence measures.
Correlations between neuroticism and general igaice (Full Scale 1Q) were
relatively similar among males and females, botlwbfch were moderate. However,
correlations between neuroticism and WAIS-IIl 1Qales and subtests scores among
males’ were considerably higher on the PerformdQcscale and the majority of the
Performance scale subtests except the Block Desigrtest. For example, the
correlation for females on the Performance 1Q seae smalli( = -.24) while for males
it was higher and significant & -.50,N = 34, P = .003, two-tailed), with a moderate
effect size. Nonetheless, using the Fisher'stransformation of the correlation
coefficient, the differences between both correlaion the Performance IQ scale were
not significant, thez value was 1.270p = .10. Similarly, on the Digit Symbol, the
correlation for females was almost zero while fales, it was higher and significamt (
=-.50,N = 34P = .003, two-tailed), with a moderate effect sidewever, thez value in
this case was significant,= 2.002,p = .02, indicating that the effect size of the two

samples (male vs. female) are not similar but §icamtly different from each other.

In contrast, females’ correlations were considsgrdiigher on the Verbal 1Q scale
and the majority of the Verbal scale subtests.gxample, Pearson correlation between
neuroticism and the Verbal IQ scale was almost maronales, while for females was
higher and significantr (= -.32,N = 43,P = .039, two-tailed). Similarly, the correlation
between neuroticism and the Arithmetic subtestescaf females was significant and
higher than the correlation of males on the saméedgc=-.31,N = 43,P = .043, two-
tailed, andr = .012,N = 34,P = .947, two-tailed, respectively). However, difiaces
between correlations of males and females werstatstically significant either on the
Verbal 1Q scalez=1.222p = .11, or on the Arithmetic subtesgts 1.30,p = .10.

With respect to chronological age, correlations tbe older students were
considerably higher on the majority of the WAISHIQ scales and subtests scores than
for the younger students, particularly among the225age group. For example, the
correlations on the Verbal 1Q scale and on the [@nity, and Information subtests
among the 25-29 age group were very high and swgmif, while among the other
groups were small and not significant. Nonetheledthough the correlation of the

youngest age group on the Performance IQ scalenagsignificant, this correlation
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was higher than the correlations among the othegetlyroups on the same scale.
Moreover, the correlations of the younger studamthie 16-17 age group on the Digit
Symbol, and in the 18-19 age group on the Picturamyement subtests were higher

than the correlations of the older students ancwtatistically significant.

The final set of analyses identifies the relatiopdietween neuroticism and WAIS-
[l IQs and subtests scores without the effect afiables of sex and age. Table 23
shows the partial correlations between neuroticamd WAIS-III 1Qs and subtests

controlling the sex and age variables.

Table 23

Partial Correlations between Neuroticism and WAIIS@Qs and Subtests among the
British Sample Controlling for Sex and Age

Neuroticism Controlled variables
Subtests scores Age Sex Age & sex
Full Scale 1Q -.35%* -.36** -.30** -.31%*
Performance 1Q -.32** -.32** -.34** -.34**
Verbal 1Q -.27* -.27* -.19 -.19
Vocabulary -.24* -.24* -.24* -.24*
Similarities -17 =17 -11 -11
Arithmetic -.22 -21 =17 -17
Digit Span -.23* -.24* -.21 -.21
Information -.14 -.15 -.03 -.04
Comprehension -.30* -.30** -.30** -.30**
Picture Completion -.18 -.18 -.15 -.15
Digit Symbol -.14 -.14 -.20 -.20
Block Design -.30** -.31** -.33** -.33**
Object Assembly -.06 -.07 -.10 -.10
Picture Arrangement -.28** -.29%* -.23* -.24*

*p<.05. *p< .0l ** p<.00L.

Table 23 shows that both sex and age had littiecethn the relationship between

neuroticism scores and most of the WAIS-III IQ ssaland subtests scores), since most
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of the correlations remained similar when they waetrolling for sex and age and the
significant correlations remained significant. Hoeg the role of sex was found to be
more important than age on the relationship betwssiroticism and the Verbal 1Q
scale and the Digit Span subtests scores; coopiabn these tests were not significant
when sex were controlling for. That is, sex wasoaifpve factor in the relationship

between neuroticism and scores on the Verbal scaléhe Digit Span subtest.

6.4 Discussion and Conclusions

This study examined the influence of sex and agaromdividuals’ neuroticism and
intelligence scores among a British UK sample. $hely similarly investigated the
relationship between intelligence and neuroticisores and the influence of sex and
age on this relationship. There were three maiditiigs from the study. First, while the
main effect of sex in neuroticism scores was sigaift, the main effect of age was
small and not significant. Second, the performawicthe individuals on the WAIS-III
subtests was influenced by sex only on two subtégtsymation and Digit Symbol, and
by age only on the Arithmetic subtest scores. Tigh thevel of neuroticism had a
significant negative effect on the performancenafividuals on the general intelligence
and performance intelligence scales of the WAISH Idlso affected the homogeneity of
individuals’ scores on the Verbal and Performaruades. Third, the contribution of sex
and age were found to have little or no effectdhmncorrelations between neuroticism
and all WAIS-IIl scores except the Verbal IQ scafal the Digit Span subtests scores,
where sex had a positive effect on the relationbleipveen neuroticism and these two
subtests scores

The first question was to examine whether the nseares of a British sample on the
neuroticism scale differed according to sex and &géne with most previous studies
(e.g., Elmadani, 2001; H. Eysenck & Eysenck, 19&l&Eysenck et al., 1993; Furnham
et al., 2006; Rubinstein & Strul, 2007), the resghhowed that the neuroticism scores of
females were significantly higher than neuroticistores of males, with sex accounting
for 10% of the variance in neuroticism scores. Havethe main effect of age was very
small and not significant. Moreover, the interactibetween sex and age was not
significant and only 4% of the overall variance vaasounted for by the interaction

between sex and age. The pattern of age differeimc@guroticism scores was not

145



similar among males and females. The findings ledethat while neuroticism scores
trend to decrease with age in the male sampleptielsm scores trend to increase with
age in the female sample. These reversed pattemessamales and females would
provide evidence for a biological basis of sexat#hces in the neuroticism trait. One
biological explanation for sex differences in ndigiem points to hormonal differences
and their effects on mood and personality (Berenhali999; Costa et al.,, 2001).
Robinson (1998) suggested that cerebral arousalsilda primary and direct determinant
of sex differences in neuroticism scores; and fimatales are higher on cerebral arousal
than males. These findings regarding age and déerafices in neuroticism scores
support the importance of both variables in nearat scores; the effects of sex and
age in the trait of neuroticism lead to predictatbiéerences in the behaviour of men
and women of all ages. Researchers (e.g., Donn&llamcas, 2008; Fung & Ng, 2006;
Ready & Robinson, 2008) who investigated pattefnage differences in neuroticism
scores across different cultures have not congidére role of sex in these patterns.
Moreover, findings of this study are in contrasthayprevious studies (i.e., H. Eysenck
& Eysenck, 1991a; McCrae et al., 1999; McCrae, 20@D01b), which have argued
that neuroticism decreases with advancing agettaatdhis decline occurs similarly for
males and females across different cultures. Maeawith regard to age differences,
both Costa et al. (2000), and McCrae (2001a) argluatdage differences in personality
appeared to reflect maturational chances; men aden between age 18 and age 30
years becoming more emotionally stable, more dgciahdependent, more
conventional, and goal-directed. To support thigiarent, the pattern of age differences
in neuroticism should be similar for males and flEamahowever, this was not supported

in the current findings.

The second research question was whether the penfme of individuals on the
WAIS-III differs according to sex, age and theivdé of neuroticism. The findings
showed that although the effect of sex on the perdoce of students on all the 1Q
scores and subtest, with the exception of the mébion and Digit symbol, was not
significant, the performance of males on the Veswalle subtests was higher than the
performance of females on the same subtests, andlitference between them was
statistically significant on the Information sulitewith a large effect size, sex

accounting for 14% of the variance in Informatiocores. On the other hand, the
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performance of females on the Performance scaldesisbwas higher than the
performance of males on the same subtests, andlitteeence between them was
statistically significant on the Digit Symbol. Howe, the effect size of sex in the Digit
Symbol subtest scores was medium, with 6% of treralivvariance being accounted
for by sex. These findings supported the betteiop@ance of males on the Information
subtest and the better performance of females @igit Symbol subtest, which have
also been reported by previous researchers (eyan L& Dai, 1993; Snow &
Weinstock, 1990). An explanation for the advantagdemales in the Digit Symbol
subtest may refer to the cognitive processes imgbim completing this test. The Digit
Symbol subtest involves looking for matches betwibendigits on the answer form and
digits in the key, in addition to checking for mags between the given symbols and the
symbols drawn. Therefore the performance on thet Bigmbol subtest is affected by
clerical speed (Wechsler, 1997). Examinations of ddferences have constantly
revealed females outperform males in clerical spé&arns & Nettelbeck, 2005;
Majeres, 1988; Majeres, 2007).

However, sex differences on general intelligenagesc appear to reflect the type of
tests that were administered to participants. Rstance, using Wechsler's intelligence
tests, the current research similar to other stu(key., Holland et al., 1995; Maleka,
1996) did not find significant sex differences angral intelligence, while researchers
(e.g., Furnham & Monsen, 2009; Rushton et al., 20@ho used different general
intelligence tests such as Raven's Standard PsigeeMatrices (SPM), have found
significant sex differences. The Standard ProgvesMatrices (SPM) is a nonverbal
test that assesses intelligence through abstrasbneng tasks (Maltby et al., 2007) and
therefore any sex differences on this test may lgimgflect differences on abstract
reasoning ability rather than general intelligepee se. Unlike the SPM, the Wechsler
intelligence tests are verbal and nonverbal testsgded to measure a wider range of
cognitive abilities and therefore more indicatieraelligence ability (Wechsler, 1975).
The numerous subtests of the Wechsler's tests geoan extensive understanding of
the overall intelligence of the individual (Maltet al., 2007). Females may be better
performing than males in some of these subtestse wiales outperform females on
others. However, in the general 1Q, as it is thedpct of performance on all the

subtests of the Wechsler’s tests, sex differencag mot be found or at last may not be
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found significant as has been revealed by the ousteidy, and by Holland et al. (1995)
and Maleka (1996).

In contrast with previous studies (e.g., DessoR&M3; Shuttleworth-Edwards et al.,
2004; Tucker-Drob & Salthouse, 2008), there aresmgmificant differences on the
performance of students on all WAIS-III 1Q scorasd associated subtests) across the
different age groups. Indeed, the results showad ttie main effect of age was not
significant, except on the Arithmetic subtest, véh&B% of the overall variance was
accounted for by age. However, it is noteworthyt tti@e narrow age-range of
participants alongside the small sample size mightthe factors that could explain
these results. Moreover, it seems that sex andvagebles independently affect
individuals’ performance on the WAIS-III 1Q scalead subtests since the interaction

between sex and age was not significant on anlyeof@ and subtests.

With respect to individual differences in individsialevels of neuroticism, the
findings showed that a higher level of neuroticiéd a negative effect on the
participants’ intelligence scores on the WAIS-IThe mean scores of the low
neuroticism group were higher than the other graupall the 1Qs and subtests, except
Information, and the differences were significamthe Full scale I1Q, Performance IQ
and in the Block Design subtest. Neuroticism actagrfor 9%, 9%, and 11% of the
variance in the Full scale IQ, Performance I1Q, &tatk Design, respectively. Mean
scores of the low-neuroticism group was signifigahigher than means of the other
two groups on the three tests, while the differenbetween the medium and high-
neuroticism groups were not significant on the ehiests; the largest difference (10.04
IQ scores) is observed for Performance scale betvoee and high neuroticism groups
with a large effect size of 0.94. This finding sopp researchers (e.g., Maleka, 1996;
Saggino & Balsamo, 2003), who argued that neussticaffects the performance of
individuals on the Performance 1Q scale more themir tperformance on the Full scale
IQ, and Verbal IQ scales.

One explanation for finding that higher levels @uroticism relate stronger to an
individual's scores on the Performance 1Q tests tite Verbal 1Q tests may relate to
the nature of these subtests and underlying cogndkills required to complete these
tasks. While Verbal IQ scales are more associatédfarmal education and schooling,
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and assess an individual's language comprehensiot arithmetical ability,
performance on which is largely dependent on infdgrom and skills that are acquired
through experience and education within a specifiture (Chamorro-Premuzic, 2003).
However, performance of Performance IQ scales avee massociated with efficient
problem-solving and solving problems in a timedpmsse. The underlying cognitive
skills are different and, perhaps, more prone velkeof neuroticism. For example, it is
likely that performance of fluid intelligence taskereases conscious activity in the
cerebral cortex more than crystallised tasks (BisHeossella, Croucher, & Duncan,
2008), particularly in the timed tasks (Socan & Bud998), such as the Digit Symbol
and Block design subtests of the WAIS-III; this higctivity may increase the cortical
arousal as Eysenck (1967) suggests, performanceomayluenced by cortical arousal
and stimulation on the task. Similarly, it is pddsithat those people with higher levels
of neuroticism “are more likely than low neurotimisscorers to become autonomically
aroused and to experience distress and agitati@m shbjected to stress” (Matthews et
al., 2003, p. 170).

Despite this discrepancy between Verbal and Pedoom IQ scores for the high
neuroticism group, this pattern was not evident rmgnthe low-neuroticism group.
However, it was significant between the medium &ngh neuroticism groups, this
finding supported the notion that differences betwé/erbal and Performance 1Q
scores increase among individuals who have ditiiesilin adaptation or have neurotic
disorders (Demsky et al., 1998; Maleka, 1996). Nogless, this finding may be limited
to the current study sample as none of the diff¥emwere significant when they were
compared to the standardization sample of the WIAISVioreover, neuroticism was
found to be ineffective on the participant’s strtisgand weaknesses for the entire
WAIS-III subtest. Therefore, it can be inferred ttmeuroticism does not affect the
homogeneity of an individual’s intelligence scoesther on WAIS-III IQ scales or on
subtests.

The final aim of this study explored whether sex age moderate the relationship
between neuroticism and intelligence scores as uneasby WAIS-IIl. The results
revealed that neuroticism was negatively correlavet all the WAIS-III scores, and
that correlations were significant on the three 1@sd on the Vocabulary,

Comprehension, Block Design, and Picture Arrangeme&he relationship between
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neuroticism and most of the WAIS-III scores seembd moderated by the sex of the
participants since the correlations on the Verlgal Arithmetic, Comprehension, and
Block Design among females were quite substantvije among males were quite
small. By contrast, there were quite substantiaketations among males on the
Performance 1Q, Digit Symbol, and Picture Arrangetnehile the correlations among

females on the same tests were quite small.

The age of the participants also had an effectxptaeing the relationship between
neuroticism scores and WAIS-III scores. Howeveis important to note that the effect
of age was not similar across all WAIS-III scalesd asubtests. This effect was
dependent on certain subscales of intelligences.t88tus, the effect of age on the
performance of participants on the WAIS-11l appeli@ be higher on the Full Scale 1Q,
Verbal IQ scale and on the Verbal scale subtestse rihan on the Performance scale
subtests. Nevertheless, using the partial coroglaiex and age variables were found to
have little or no effects on the correlations betweaeuroticism and most of WAIS-I1II
scores, since the changes on the correlations smea#l and the significant correlations
remained significant. An exception to this conabmsi the relationship between
neuroticism and the Verbal I1Q scale scores wadipeli and substantially affected by
the sex of students. However, it should be noted this study utilised a student
sample, and given that the materials of the studgdnabout 90 minutes to be
completed, and the difficulties in recruiting tlsemple, the range of age of participants
(16-26) and the size of sampl € 77) were relatively small, which may restridte t

generality of the results

These findings regarding the correlations betwesuraticism the WAIS-III scores
are in contrast with previous studies (i.e., Hallaet al., 1995; Stough et al., 1996),
which found that none of the correlations betweenraticism and WAIS-R scores
were significant, and with the study of Saggino &adsamo (2003) which found small
correlations between neuroticism and Full and Vet scores and most of the
WAIS-R subtests scores. However, it should be edtithat there are differences
between the current study and the previous reseacfi.e., Holland et al., 1995;
Saggino & Balsamo, 2003; Stough et al., 1996) m ttrms of culture and sort of
population samples, which might play a role in te&ationship between neuroticism

and intelligence scores. Therefore, rather thanplgintomparing neuroticism and
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intelligence scores across a British sample, tHeviiing study (Study 4, in Chapter 7),
will critically examine the role of cultural diffences between Libyan and British
student populations in explaining the relationdhgtween neuroticism and intelligence

scores.
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CHAPTER 7 STUDY 4, Intelligence and Neuroticism Scores
among Libyan and British Student Samples: A Comparative
Study

7.1 Introduction

The current chapter looks more specifically at ihgortance of culture in
explaining the relationship between neuroticism amdlligence scores. As found in
Studies 2 and 3, the high neuroticism scores wared to have a negative effect on the
individual’'s performance on the Wechsler intelligerscales across both the British and
Libyan populations when studying these two cultuseparately. More importantly,
while there does seem to appear to be clear diffee across cultures in neuroticism
scores (S. Eysenck et al., 1993; Hanin et al., 1291 intelligence scores (Lynn &
Vanhanen, 2006; Rushton &vorovi¢, 2009) across different cultures, the extent to
which these cross-cultural differences are moddray other factors, including sex and
age, requires further consideration. This is paldidy important given that researchers
who have investigated the effect of age and sexiemoticism scores have obtained
conflicting results. For example, while some stad#how a significant relationship
between sex and neuroticism scores (e.g., EIma@@0il; S. Eysenck et al., 1993),
other studies have found that males and femalewtdiffer in the level of neuroticism
(e.g., Abdullatief, 1990; Rubinstein, 2005). Furthere, there are inconsistent findings
with regard to the age differences in neuroticiswras (e.g., Donnellan & Lucas, 2008;
McCrae et al., 2004). Therefore, further examimatbthe impact of culture differences
in explaining how sex and age may influence thatiehship between intelligence and

neuroticism scores is required.

It is argued that there are two reasons to expestt gariation in sex differences in
neuroticism scores across different cultures (Cestd., 2001; Lynn, 1981). The first is
that the level of neuroticism in developing cousgriis higher than the level of
neuroticism in developed countries (Lynn, 1981, thlavs et al., 2003); and this is
because stress, which is an important facet ofatieism and may arise from different
sources such as political, social and economi@imiéty, or from war and occupation.
“Life in the advanced Western democracies is netltiunstressful. They are politically

stable ... and there are no violent revolutions ditany coups. The economies are long
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established and free from the worst ravages of fyftetion.” (Lynn, 1981, p. 273).
However, there are counter-arguments to the clduat differences in the level of
neuroticism across cultures simply reflect the eltéghces between developing and
advanced countries. For instance, (see Se2tibh2), Schmitt et al. (2007) investigated
cultural differences in neuroticism scores acrd@ssd&tions and reported that the level of
neuroticism among African participants was lowearthhe level of neuroticism among

South American and Southern European participants.

Alongside differences in the level of neuroticissoi®s across different cultures,
there is a need to recognise that cultures magrdiffthe degree to which sex roles are
emphasised, which may lead to differences in pal#griraits and behaviours (Costa et
al., 2001). For example, as discussed in Chaptsexddifferences were positively and
significantly associated with individualism; Westecountries with individualistic
values have greater sex differences in neurotisisones than non-Western (Costa et al.,
2001; McCrae & Terracciano (2005). These sex diffees in neuroticism scores reflect
differences in the norms for sex roles betweerviddalistic and collectivistic cultures.
For instance, in collectivistic cultures, such aican cultures, men should do the
heavier chores and the duty of men is to providetter life for those who live with
them while the main duty of women is to the homd &amily (Berry, Poortinga,
Segall, & Dasen, 1992); this may reduce stressaamcety among women and thus the
level of neuroticism. By contrast, it is arguedttBax differences in personality traits
might be greater in developing countries (Matth@wval., 2003), where differences in
the norms for sex roles are generally larger aedetiis less equality between men and
women (Keddie, 2007; Lynn & Martin, 1997). Thesenftiating results indicate that
cultural differences and sex differences in nearsitn scores across different cultures is

in need of further investigation, which the currstudy seeks to achieve.

Cultural differences also appear to have an etieaxplaining age differences in an
individual’'s neuroticism scores. Indeed, variouseachers argue that the degree of
neuroticism among individuals is not equal at gkks it decreases with an individual’s
age (H. Eysenck & Eysenck, 1991a; Schultz & Sch@@05) and this decline begins
almost at the age of 18 (McCrae, 2001a; 2001b)nfates and females, and across
different cultures (McCrae et al., (1999). Nonetiss| as previously mentioned in

Chapter 2, many of the previous studies have fdbatithis pattern of age differences
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in neuroticism scores varies across different cetuFor example, McCrae et al. (2004)
found that the pattern of age differences in necisvh scores was similar in Russia and
the Czech Republic; the high scores in both sampkse for the younger age groups
and the low scores were for the older age groupspkes. Similarly, Fung and Ng

(2006), found that correlations between age andotieism scores among Canadian
and Hong Kong Chinese populations were negative saguaificant. In contrast, the

study of Donnellan and Lucas (2008) revealed thatgattern of age differences in
neuroticism scores was not similar across Britisd &erman samples; neuroticism
scores were higher in younger adults in British gambut found to be highest in older
individuals among the German sample. These findnedsr to the effect of cultural

factors on the pattern of age differences in nécisoh scores.

The importance of cultural factors on explaininge agjfference in neuroticism
scores was proposed by Costa et al. (2000) wheedrthat neuroticism scores tend to
decrease with age and that this decline in neusaticscores reflects maturational
changes whereby men and women aged between 18 ngké8s become more
emotionally stable, more socially independent, mowaventional and goal-directed.
Most of these changes are socially desirable; thiexe“different environments might
be expected to give rise to different patternsdafliiagfmales and females] development”
(Costa et al., 2000, p. 237). However, this findimas not always been supported in
cross-cultural research (e.g., Donnellan & Luc&88 McCrae et al., 2004). Costa et
al. (2000) examined this hypothesis by investigatage differences in neuroticism
scores across four cultures: American, Russianankge and Estonian (see Section
2.9.1). The findings revealed that age differennaseuroticism scores were significant
in the American and Japanese samples, while theg n& significant in the Russian
and Estonian samples, indicating the important ofleultural differences on the age

differences in neuroticism scores.

Questions remain with regard to the extent with awhithese patterns of age
differences in neuroticism scores are similar amoiades and females across different
cultures. These questions require further investigpaMoreover, many of the findings
with regard to sex and age differences in neusticscores (and even in intelligence
scores, see Chapter 2) across different cultures been based largely on those derived

from Western and Asian samples; the Arabic culisirene that has not received much
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attention. Therefore, as there are strong culuifiédrences between Libya and Britain,
especially in terms of individualism/collectivishanguage, religion, economy, gender
roles, interests, and customs, all of which mayyvsignificantly (Hofstede, 2001,
Keddie, 2007), the current study examines the obleultural difference between both
cultures on the sex and age differences in neusotiand intelligence scores and on the

relationship between neuroticism and intelligenoaas.

Similar to neuroticism scores, there is an arguntkat additional work is also
needed to clarify the contribution of age and segxplaining intelligence scores across
cultures. As mentioned in Chapter 2, there is amrsble evidence (e.g., Lynn &
Vanhanen, 2006; Neisser et al., 1996; Rushtodiv@rovi¢, 2009; Westen, 1999) that
supports the importance of cultural factors inligence scores. Nevertheless, the role
of cultural factors in moderating age and sex d#fiees in intelligence scores remains
unclear and requires further investigation. Sevesarchers believe that sex (Furnham
& Monsen, 2009; Lynn & Irwing, 2008; Rushton et, &007) and age (Moutafi et al.,
2003; Ryan et al., 2000; Tucker-Drob & Salthous@)8) are important factors in
explaining individual differences in intelligencecoses across different cultures.
However, very few researchers (e.g., Lynn & IrwiB§08; Tsushima & Bratton, 1987)
have investigated the effect of culture on the ntage of sex and age differences in
explaining an individual’s intelligence scores. byand Irwing (2008) investigated the
effect of ethnicity on the sex difference in theitAmetic and Digit Span of the
Wechsler intelligence tests for adults in sevetaties and reported that while the
difference between ethnic groups in the Arithmaetgt was amplified, it was attenuated
in the Digit Span. Sex differences in the Arithroetst were greater in India, with a
Cohen'sd of .73, while for East Asians it was lower at .28, compared with western

cultures with a mead of .47.

The current study considers cross-cultural diffeesnin explaining the relationship
between neuroticism and intelligence scores. Avipusly discussed in Chapter 2,
several researchers (e.g., Chamorro-Premuzic, Barn& Petrides, 2006; Demetriou et
al., 2003; Di Fabio & Palazzeschi, 2009; Hollandakt 1995; Moutafi et al., 2006;
Stough et al., 1996) have found differences inréh&tionship between neuroticism and
intelligence scores across different cultures. Harenone of them have explicitly

compared the relationship between neuroticism amelligence scores of different
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cultures within the same study. While some studiage supported the influence of
cultural background on an individuals’ intelligenesores (e.g., Lynn, 2006; Neisser et
al., 1996; Rushton &Cvorovié, 2009; Shuttleworth-Edwards et al., 2004) and
neuroticism scores (e.g., Lynn, 1981; Lynn & Marti®97; Schmitt et al., 2007), a
closer examination of cultural differences acrosgtent populations together within

the same study and utilising the same tools isiredu

The findings from previous studies (e.g., Di Faki®alazzeschi, 2009; Ettinger &
Corr, 2001; Moutafi et al.,, 2006) have contributed our understanding of the
importance of cultural diversity in explaining thelationship between intelligence and
neuroticism. For example, utilising a sample of yfpsecondary students, Demetriou,
et al. (2003) found that neuroticism was positivadyrelated, but not significantly, with
verbal and numerical cognitive abilities. By costyadChamorro-Premuzic, Furnham and
Petrides (2006) reported that the correlation eoefits of neuroticism scores among an
adult New Zealand sample were negative and sigmfigvith verbal reasoning ability,
and negative, but not significant, with numerichllisy scores. Among an American
students sample, the study of Lounsbury et al. §pG@ached significant negative

correlations between neuroticism scores and a measwerbal and numerical abilities.

The role of culture in explaining individual diffamces in intelligence scores can be
also inferred from the different results of twodies that were conducted among British
and Greek university students. In the first, E#ingnd Corr (2001) did not find any
relationship between neuroticism and intelligensereasured by Raven’s Progressive
Matrices, among a British sample, while in the sglcdMoutafi, Furnham and Tsaousis,
(2006) found, among a Greek sample, a negativesaymificant relationship between
neuroticism and intelligence as measured by Ravémsgressive Matrices. It is
remarkable that any differences in these two rebefindings could be explained by

differences in cultural norms and expectations.

Moreover, although many researchers have presegedand age differences as
possible explanations for individual differenceswguroticism (e.g., Elmadani, 2001; S.
Eysenck et al., 1993; Heaven & Shochet, 1995; Ratbin & Strul, 2007) and
intelligence scores (e.g., Furnham & Monsen, 20§9n & Irwing, 2008; Ryan et al.,
2000; Tucker-Drob & Salthouse, 2008) across differeultures, few studies (e.g.,
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Chamorro-Premuzic, Furnham, & Ackerman, 2006; Jetral., 1993; Lounsbury et al.,

2005; Lynn et al., 1984) have considered the rdlage and sex differences in the
relationship between neuroticism and intelligencerass and none have examined the
impact of cultural differences on the role of agel @ex differences in the relationship

between neuroticism and intelligence scores.

The current study therefore examines the effectudfural differences between
Libya and Britain on the magnitude of sex differemcand on the pattern of age
differences in neuroticism and intelligence scotealso seeks to examine the role of
cultural differences between Libya and Britain e trelationship between neuroticism
and intelligence scores and on the effect of aglesan in this relationship. In particular,
this study addresses the following theoretical jaes. First, to what extent do the
differences in neuroticism and intelligence amohg Libyan sample differ from the
differences in neuroticism and intelligence amdmg British sample, according to sex,
age and level of neuroticism? Secondly, to whaemxtioes the relationship between
neuroticism and intelligence scores and the efééctex and age on this relationship

differ between the Libyan and British samples?
7.2 Method

7.2.1 Participants

The data for this study was drawn from the datétfdy 2 and Study 3 in the
current thesis. Participants in Study 2 were 75/aibstudents (37 males, 38 females)
who were attending secondary school or university @l spoke the Arabic language as
native speakers. Ages ranged from 15 to 25 yeaeaM= 19.27SD = 2.93). Study 3
comprised 77 British students (43 females, 34 malM® attended either secondary
school or university in Nottingham and all spoke #nglish language as their mother

tongue. Ages ranged from 16 to 26 years (Mean 401$D= 2.41).

7.2.2 Materials

7.2.2.1 Neurotic Behaviour Scale (NBS)

Participants in both samples completed the NeuBghaviour Scale (NBS), which
was specifically designed by the researcher (Elmad®01) to measure the trait of
neuroticism. The test consists of 39 individuamigein the Arabic version and 36 items
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in the English version designed to assess sevemiderof anxiety, inferiority complex,
reactive sensitivity, body disorder, thinking, sdaelations and sleeping disorder. Each
participant is required to provide a yes or no arsi@ each statement and there is no
set time limit for completion of the scale. In thésk, six items are a measure of social
desirability. As reported in Study 2, the interma@nsistency and the split-haff
reliability of the Arabic version of the scale drgh (.90,N = 100 and .77N = 50,
respectively), as well as the concurrent validityich is based on the scale’s correlation
with the Eysenck Personality Inventory £ .74, N = 100,P < .01). Validity and
reliability of the English version of the NBS was/estigated among a British sample.
As reported in Chapter 4 in the current thesis,vedality and reliability of the NBS on
the British sample was good with Cronbach’s alpdialbility value of the NBS being
high (.82,N = 72) as well as the concurrent validity which &séd on the scale’s
correlation with the Eysenck Personality Questior@drevised (= .82,N = 80,P <
.01).

7.2.2.2 Wechsler-Bellevue Intelligence Scale (WBIS), the Abic
Version

The Wechsler-Bellevue Intelligence Sca/BIS) is the only version of the
Wechsler intelligence tests that were standardisethe Arabic culture by Maleka
(1996). The WBIS was designed to measure globalligeénce scores alongside
separate measures of verbal intelligence and medioce intelligence. The WBIS
consists of 11 subtests, six of which are measofegerbal intelligence and five
subtests are measures of performance intelligehle. verbal intelligence subtests
comprise of Information, Digit Span, Vocabulary,itAmetic, Comprehension, and
Similarities. The performance intelligence subtesimprise of Picture Completion,
Picture Arrangement, Block Design, Object Assembiyyd Digit Symbol. To
calculate Verbal and Performance intelligence sceeparately, the scaled scores of

each subtest item was summed and then convertadstandard scorévi( = 100 and

Error variance
Variancebetweenpeople

! By White’s formula :

2 By an odd-even spilt.
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SD = 15). The Full Scale intelligence score was atadi by combining the scaled
scores of the 11 subtests and converting the suanstandard score.

7.2.2.3 Wechsler Adults Intelligence Scale —Third Edition WAIS-III)

The Wechsler Adult Intelligence Scale- Third Editig/VAIS-1Il) is the latest
version of the Wechsler intelligence tests (Weahdl897), and consists of 14 subtests
that produce three traditional 1Q scores in additio four Index scores (i.e., verbal
comprehension, perceptual organization, working orgmand processing speed).
However, for the purpose in the current thesisy tim¢ 11 subtests that contribute to the
three traditional 1Q scores have been used, whiehttee same subtests that are used
with the WBIS. To calculate the 1Q scores from YaIS-III, the same procedures that

are used with the WBIS were applied.

7.2.3 Procedure

In order to examine the size of relationships betwdhe variables and the
differences between sample means, the findingheflLibyan (Study 2) and British
(Study 3) samples were converted into a standardsume of effect, which is the
Pearson correlation coefficient arComparing it to other measures of effect sizéhsuc
as Cohen’d, the Pearson correlation coefficient is much edsieestimate using the
formulas that were reported by Howitt and Cram@O0@). It also allowed a comparison
of effect sizes of the two studies using Fisher’sansformation of the correlation

coefficient.
7.3 Results

7.3.1 Magnitude of Sex and Age Differences in Neuro  ticism
Scores

The first set of analyses examined the differenoesex and age in neuroticism
scores between Libyan and British students. As shwStudies 2 and 3, the mean
neuroticism scores for females were significantighlbr than for males among both
samples, while there were slight differences betwaeans according to age groups.
Table 24 shows the size of the effect of sex, agktlae interaction between sex and age

on individuals’ neuroticism scores.
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Table 24

Effect Sizes r of Sex and Age in Neuroticism Scores
among Libyan and British Samples

Effect sizes
Variables Libya Britain
Sex 27 .26
Age .07 .08
Sex & age 24 .08

As shown in 24, the size of the effect of sex age & neuroticism scores is
relatively similar among the Libyan and British gdes. Using Fisher'sz
transformation of the correlation coefficient, thewere no significant differences
between the effect sizes of both sex and age \‘asiatithz values of .066p = .47 and
.060,p = .48, respectively, indicating that the effectesi of the two studies are similar.
The patterns of age differences in neuroticism exavere similar in the Libyan and
British samples. Pearson correlation coefficierddMeen the age of participants and
their neuroticism scores were positive for the laibyand British female samples =
20, N = 38,p = .220 andr = .17,N = 43, p = .265, respectively), while they were
negative among the Libyan and British male samfles-.18,N = 38,p = .299 and =
-.13, N = 43,p = .468, respectively). However, these correlatitorsthe Libyan and
British samples were not statistically significaither among the female samptes
.134,p = .45, or among the male samptes .205,p = .40. These findings indicating
the lack of influence of the culture differences$veen Libya and Britain on the sex and

age differences in neuroticism scores

However, the interaction between sex and age imotieism scores differed across
the two samples. Indeed, the interaction was sa@amt among the Libyan sample,
while it was small and not statistically signifitaamong the British sample. As shown
in Table 24, while the effect size of the interantamong the Libyan sample is higher
than among the British sample, Fishex'test, confirmed that the difference between

both effect sizes was not statistically different; .997,p = .16.
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7.3.2 Magnitude of Sex and Age Differences in Intel  ligence
Scores

The next stage was to examine the role of cultdiféérences between Libya and
Britain in the magnitude of sex and age differenicemtelligence scores. As shown in
Table 25, the effect sizes of sex differences engérticipants’ intelligence scores were
relatively similar across the Libyan and Britishmgdes on most of the 1Q scales and
subtests, particularly on the Performance scalen® subtests. The only differences
that seem to be noteworthy were in the Verbal silscores and in the Vocabulary,

Arithmetic and Digit Symbol subtests scores.

Table 25

Effect Sizes r of Sex Differences in Intelligeno&&s of Libyan and British Samples

Effect sizes
IQs and subtests Libya Britain Fisher'sz
Full Scale 1Q 14 .06 0.552
Verbal 1Q 27 A7 0.637
Performance 1Q .02 .00 0.061
Vocabulary 27 .04 1.437
Similarities .02 .08 0.364
Arithmetic .36 .02 2.232**
Digit Span .09 .09 0
Information 27 .35 0.534
Comprehension 14 .04 0.673
Picture Completion .05 A5 0.612
Digit Symbol .01 21 1.231
Block Design .06 .03 0.121
Object Assembly .08 .05 0.182
Picture Arrangement .14 .03 0.673

** p< OL.

As reported in Chapters 5 and 6, the mean scoresatdfs among both the Libyan
and British samples were higher than the meansrofles in the Verbal IQ and in the
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Vocabulary and Arithmetic subtest, and the meantheffemales in the Digit Symbol
subtests were higher than those of the males arnotigsamples. However, Table 25
shows that the effect sizes of sex differencefi@se subtests were not equal across the
two samples. While the effect sizes of sex diffeemnin the Verbal 1Q, Vocabulary and
Arithmetic subtest were higher among the Libyan ganthan among the British
sample, the effect sizes of sex differences in Digait Symbol subtest scores were
higher among the British sample than the Libyan gamUsing Fisher'sz test,
differences between these effect sizes were natdfida be significant except in the
Arithmetic subtest =2.232,p< .01).

Table 25 also shows that the effect sizes of tlred#éerences were notable among
Libyan and British samples only in the Informati@ubtest = .27 and .35,
respectively). In both samples, the mean scoresadés were significantly higher than
means for females; Fisherzdest revealed that the difference between botcefizes

was not statistically significant,=-.534,p = .70.

With respect to age, Table 26 shows high correlatimetween the age of the Libyan
participants and their intelligence scores on r&déit all of the WBIS Qs and subtests.
By contrast, almost all the correlation coefficeamong the British sample, except the
Arithmetic subtest, were relatively very small, icetting the role of cultural differences
between Libya and Britain in the relationship bedwehe age of participants and their
intelligence scores. Using FisheZdransformation of the correlation coefficient, ther
were significant differences between the correfetiof the Libyan sample and the
correlations of the British sample on the all I@alss and on the Vocabulary and Digit
Span subtests.

Moreover, the age differences in intelligence ssavere higher among the Libyan
female sample compared to the other groups. As showTable 26, while the
correlations of the British female and male samplege relatively similar on almost all
the 1Q scales and subtests, the Pearson correletiefiicients of the Libyan female
sample were relatively higher than the correlatiohthe Libyan male sample on most

the of 1Q scales and subtests.
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Table 26

Pearson Correlations between Age of Participantsd aheir Intelligence Scores
According to Culture and Sex

Whole sample Female Male

IQs and subtests  Libya Britain Fisher'sz Libya Britain Libya Britain

Full Scale 1Q 35 .00 2.12* A42* .09 .26 -.03
Verbal 1Q A4x* - 06 2.43* 40 .03 A41*  -.09
Performance 1Q 31 .04 1.76* A7 .05 18 .02
Vocabulary 31 .02 1.76* .28 21 29 -12
Similarities A3 -.07 43 .26 -.05 .08 -.03
Arithmetic 26%  -.32%* -47 24 -.23 19 -.37*
Digit Span A40** .00 2.51** .30 A1 A8** -1
Information 14 .02 0.73 14 -.04 .07 19
Comprehension .28* .08 1.26 15 .08 33* .10
Picture Completion .15 -00 0.85 34 16 -04 -12
Digit Symbol 26*  -.16 A2 31 -.04 23 -.27
Block Design .18 .08 0.68 32 -11 .07 .20
Object Assembly .20 .20 0.00 38 .12 .01 .30
Picture Arrangement .18 14 0.25 16 24 .26 .09

*p<.05. *p< .01

Table 26 reveals that patterns of age differencethe Arithmetic and Digit Symbol
subtests were not similar across the Libyan antisBreamplesk-igures 5and6 suggest
there are higher scores in the Arithmetic and D&ytnbol subtest scores among the
British sample within the younger age groups armdldhvest scores of the same subtest
were for the older age groups in the British sampte the Libyan sample, this pattern
is reversed and the higher scores on the samesssitere for the older age groups. A
one-way ANOVA revealed significant differences asr¢he four age groups (15-17 vs.
18-19 vs. 20-24 vs. 25-29) only among the Briteinge on the Arithmetic subtest,

(3, 73) = 5.227p = .003,7% = .177.
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Figure 5 Pattern of age differences in the Arithmetic ssbscores among the Libyan
and British samples
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Figure 6 Pattern of age differences in the Digit Symhabtest scores among the
Libyan and British samples
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7.3.3 Cultural Differences on the Relationship betw  een
Neuroticism and Intelligence Scores
To examine cultural differences in the relatiopshoetween neuroticism and
intelligence scores, Pearson correlation coeffisierbetween neuroticism and
intelligence scores were calculated according eéoctiiture of participants and these are

presented in Table 27.
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Table 27

Pearson Correlations between Neuroticism and ligielice Scores among the Libyan
and British Samples

Pearson correlations

IQs and subtests Libya Britain Fisher'sz
Full Scale 1Q -.19 -.35** 1.049
Verbal 1Q -.19 -.27* 0.516
Performance IQ -.06 -.32** 1.649*
Vocabulary -.10 -.24* 0.879
Similarities -12 =17 0.309
Arithmetic -.30** -.22 0.522
Digit Span -.09 -.23* 0.873
Information -.26* -.15 0.697
Comprehension .07 -.30** 1.395
Picture Completion -.23* -.18 0.315
Digit Symbol .20 -.14 0.376
Block Design -.06 -.30** 1.516
Object Assembly -.22 -.06 0.994
Picture Arrangement .02 -.28* 1.625

*p<.05. *p< .0l

As shown in Table 27, correlations between neussticand intelligence scores for
the British samples were higher than those amoergLthyan sample on all the 1Q
scales and most of the subtests. However, diffeebetween these correlations were
only significant on the Performance IQ scate= 1.649,p = .05. The influence of
neuroticism in the performance of the participamsthe Verbal and Performance IQ
scales was not similar across the Libyan and Bris@mples. As Table 27 shows, the
correlation among the British sample on the Peréoroe 1Q scale was higher than the
correlation on the Verbal IQ scale. Among the Libnysample, these correlations were
reversed and the high correlation was on the Vdaicale. Differences between these
correlations were however not statistically sigrdfit, either among the Libyan sample
(z = .795,p = .21) or among the British sample € .335,p = .37). Table 27 also
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illustrates how the pattern of correlations wemilsir across the Libyan and British

samples on the full scale IQ, Verbal 1Q and Perémoe 1Q as well as the majority of

the individual subtests. Nevertheless, the notaldference is on the Digit Symbol

subtest (CD). Adrigure 7 suggests, the CD scores of the Libyan sample tenole

increase for participants with high neuroticismresp while CD scores of the British

sample decreased for participants with high necissti scores. However, Pearson

correlation coefficients of both samples were natistically significant.

Figure 7 Pattern of correlations between neuroticismRigitk Symbol subtest scores
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To examine any variation in the influence of levefsneuroticism on intelligence

scores among the Libyan and British samples, theecustudy compared the effect

sizes of the levels of neuroticism (low, medium &igh) on the intelligence scores of
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the Libyan sample with those of the British sampleese effect sizes are presented in
Table 28.

As shown in Table 28, the effect sizes of the levef neuroticism on the
intelligence scores of the Wechsler intelligencaless were small and relatively similar
across Libyan and British samples in all the IQexa@nd subtests except in the Block
Design subtest, where the effect size among thesBisample was medium and higher
than the effect size among the Libyan sample. U§isger'sz transformation of the
correlation coefficient, there were no significaifferences between all the effect sizes
of the level of neuroticism in intelligence scosrong the Libyan sample and among

the British sample.

Table 28

EffectSizes of the Level of Neuroticism on Intelligerf®esres among the Libyan and

British Samples

Effect sizes

IQs and subtests Libya Britain Fisher’'sz
Full Scale 1Q .00 .16 0.953
Verbal 1Q .05 .04 0.061
Performance 1Q .16 .20 0.255
Vocabulary A1 .09 0.121
Similarities A1 .08 0.182
Arithmetic A1 A2 0.075
Digit Span A1 A5 0.286
Information A7 .05 0.740
Comprehension .08 19 0.664
Picture Completion .04 .04 0.061
Digit Symbol .02 .08 0.382
Block Design .04 27 1.338
Object Assembly .06 .03 0.182
Picture Arrangement .11 .03 0.485
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The influence of levels of neuroticism on the diéieces between the Verbal IQ and
Performance 1Q scores was not similar across theyald and British student
participants. As shown in Table 29, while effeaesi of the low, medium and high level
of neuroticism among the British sample were smatledium and medium,
respectively, the effect sizes of the low and Higrels among the Libyan sample were
larger; in particular, the effect size of the highel, where 48% of the variance was
accounted for by the high level of neuroticism (pamed to 35% among the British
sample). However, using Fisher’'s z test, there wersignificant differences between

all the effect sizes.

Table 29

Effect Sizes of Levels of Neuroticism on the BEffees between VIQ and PIQ Scores

among Libyan and British Samples

Effect sizes

Level of neuroticism Britain Libya Fisher's z

Low 0.18 0.64 1.543
Medium 0.30 0.46 0.891
High 0.59 0.69 0.328

7.3.4 Sex and Age Differences on the Relationshipb  etween
Neuroticism and Intelligence Scores

The next analysis investigates the effect of agksax in the relationship between
neuroticism and intelligence scores across the dwtures. Table 30 summarises the
partial correlations between neuroticism scoresthadVechsler intelligence scores and
subtests scores among the Libyan and British sargdé® controlling for sex and age
differences. In Table 30, it appears age has neckefbn the relationship between
neuroticism and intelligence scores among bothLtbgan and British samples, since
all the correlations remain very similar to thossfdoe they were controlling the age

variable.
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As Table 30 shows, the effect of sex on all themeetations was relatively higher

than the effect of age among both the Libyan antisBrsamples; in particular, in the

Full Scale 1Q and Verbal I1Q scale and in the Arigtim and Information subtests, since

the correlations between neuroticism and theseescahd subtests scores decreased

when they were controlling for age. Nonethelessngud-isher'sz test, differences

between all the correlations before and after odiivig the age and sex variables were

not statistically significant among the Libyan a@atish samples.

Table 30

Partial Correlations between Neuroticism Scores 8IS and WAIS-III IQs and
Subtests Scores among the Libyan and British Sanqaatrolling for Sex and Age

Controlled variables

Non Sex Age
1Q Libya Britain Libya Britain Libya Britain
Full Scale 1Q -.19 -35%*  -15 -.30** -.20 -.36**
Verbal IQ -.19 -27* -14 -.19 -.20 -27*
Performance 1Q -.06 -32** -.04 -.34** -.06 -.32**
Vocabulary -.10 -.24* -.06 -.24* -.10 -.24*
Similarities -.12 -.17 -.15 -11 -11 -.17
Arithmetic -.30** -.22 -.25* -17 -.30** =21
Digit Span -.09 -.23* -.08 -21 -.09 -.24*
Information -.26* -.14 -.22 -.03 -.27* -.15
Comprehension .07 -.30** .10 -.30** .08 -.30**
Picture Completion -.23* -.18 -.19 -.15 -.23* -.18
Digit Symbol .20 -14 .20 -.20 21 -14
Block Design -.06 -30**  -.04 -.33** -.06 -.31**
Object Assembly -.22 -.06 -.19 -.10 -.22 -.07
Picture Arrangement.02 -.28** .01 -.23* .03 -.29**

* p<.05. **p<.01.
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Sex differences in the relationship between necissti and the performance
intelligence scores of the Wechsler intelligencales were relatively similar across
both samples. As shown in Table 31, the correlatiohmales in both samples were
higher than the correlations of females on the dPerénce IQ scale and most of the
Performance scale subtests. On the other handdi$iexences in the correlations
between scores on the neuroticism scale and thieal/&p scale and subtests were not
similar across the Libyan and British samples. éajeorrelations of males were higher
than correlations of females among the Libyan saroplthe Verbal IQ scale and most
of the Verbal subtest. Among the British samples fhattern is reversed and the higher

correlations were for females.

Table 31

Pearson Correlations between Neuroticism ScoresVdBdS and WAIS-III 1Qs and

Subtests Scores among the Libyan and British Samapt®rding to Sex

Female Male
IQ Libya Britain Libya Britain
Full Scale IQ .06 -.33* -.36* -.28
Verbal IQ .04 -.32* -.32 -.04
Performance 1Q .18 -.24 -.27 -.50**
Vocabulary .08 -.18 -.22 -.31
Similarities -11 -.23 -.20 -.01
Arithmetic -33* -31* -.23 .01
Digit Span .08 -.25 -.27 -.14
Information -.23 -12 -.23 A1
Comprehension .25 -.38* -.03 -.18
Picture Completion  -.06 -.14 -.32 -.16
Digit Symbol .34* .07 -.04 -.50**
Block Design .10 -40%*  -19 -.28
Object Assembly -.07 -.10 -.35* -.10
Picture Arrangement.17 -.27 -.22 -.40*

* p<.05. **p<.01.
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7.3.5 Best Pattern of Variables to Predict Intellig  ence Scores
The final set of analyses explores the pattern asfables that may be useful in
predicting intelligence scores and how this patteray differ between Libyan and
British samples. In particular, it examines whetagrerson’s IQ scores can be predicted
from their sex, age and neuroticism scores. Ushe dtepwise multiple regression
method, the models that were significant are nwilar across the Libyan and British
samples. The results of this statistical technigammarised in Table 32.

Table 32

Summary of Stepwise Multiple Regression: Sex, AdéNauroticism Scores as

Predictors of Intelligence Scores

R° change R° Beta
Variables | jpya Britain Libya Britain Libya Britain
Full Scale IQ scores
Age 12 - A2 - 31** 14
Sex .06 - .18 - .25* .02
Neuroticism - 13 - A3 -.15 -.35**

Verbal IQ scores

Age .19 - .19 - .39*** -.19
Sex .09 .10 .28 .10 .30** 31*
Neuroticism - - - - -.14 -.03

Performance IQ scores

Age .09 - .09 - 31** .06
Sex - - - - .09 -14
Neuroticism - .10 - .10 -.05 - 32%*

Note Dashes indicate the’Bnd R changes were not estimatedp ¥ .05. **p < .01.
< 001,

As shown in table 32, the best model for predictiegeral 1Q (Full Scale 1Q) scores
among the Libyan population includes age and sebas,F (2,72) = 8.12p < 001.
Age is the first and explained 12% variance inEh# Scale 1Q scores. The sex variable

is the second and, together with age, explained aB##te variance in the Full Scale 1Q
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scores. The third variable, neuroticism score, matsincluded in this model as it was
not significant. Among the British sample, the bestdel for predicting Full Scale 1Q
scores includes only neuroticisim (1, 75) = 10.78p < .05. The model explained 13%
of the variance (R=.13). The sex and age variables were not indtd¢his model as
they were not significant. Similarly, a significamtodel emerged for predicting Verbal
IQ scores among the Libyan sampte(2, 72) = 13.71p < 001. This model includes
two variables: the first is age and explained 19%he variance in the Verbal 1Q scores.
The second is sex and resulted in an additionabB#e variance being explained’(R
change = .09) and together with age explained 28% e variance in the Verbal 1Q
scores. Among the British sample, sex is the omédistor that was significanE (1,
75) = 8.13p < .01. This model explained 10% of the variancéhan Verbal 1Q scores.
The age and neuroticism variables were not includethis model as they were not
significant. Finally, the best model for predictifggrformance 1Q scores among the
Libyan sample includes only the age varialdte, (1, 73) = 7.56,p < .01, which
accounted for 9% of variance {R .09). The sex and neuroticism variables were not
included in this model as they were not significateuroticism again shaped the best
model for predicting Performance IQ scores amoegBtitish samplel (1, 75) = 8.47,

p < .01. This model explained 10% of the variancéhim Performance 1Q scores. Sex
and age were not significant predictors; as a télsey were excluded from this model.

7.4 Discussion and Conclusions

The current study investigated the role of cultuddlerences between Libya and
Britain in the relationship between neuroticism amlligence scores. This study also
examined the role of sex and age in explaining telationship across Libya and
Britain. There were three main findings from thisdy. First, the level of sex and age in
neuroticism scores were similar across the Libyad British samples. Furthermore,
while age differences in intelligence scores waeatgr among the Libyan sample, sex
differences in intelligence scores were relativ@lyilar across both cultures. Secondly,
the relationship between neuroticism and intell@escores was not similar across both
samples and the effect of sex in this relationstag slightly higher than the effect of
age. Thirdly, the effect of sex, age and neuraticseores as predictors of intelligence

scores were dissimilar across the Libyan and Brigesmples.
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With respect to the first finding, there were néfetences in either age or sex when
looking at neuroticism scores across Libyan antidBrisamples; indeed, the effect sizes
of sex in neuroticism scores were very similar asrbibyan and British samples £
.27 and .26, respectively). This finding fails tgport earlier claims that sex difference
in neuroticism scores reflects the differences ketwdeveloping countries, such as
Libya, and advanced countries, such as Britain.,(&egnn, 1981; Lynn & Martin,
1997). Moreover, the effect of age on neurotici@ores was also very similar among
the Libyan and British samples £ .07 and .08, respectively) and was smaller than

effect of sex in neuroticism scores among bothuced.

The weak influence of culture on sex and age diffees in neuroticism scores also
appeared in the similarity of the patterns of aiffei@nces in neuroticism scores among
the Libyan and British samples. In both samplesilevheuroticism scores tended to
decrease with age among males, neuroticism sceneed to increase with age among
females. These findings also fails to support eadiaims that neuroticism decreases
with age as a reflection of maturational changess{&et al., 2000; McCrae, 2001a) and
that this decline occurs similarly for males andthédes across different cultures (H.
Eysenck & Eysenck, 1991a; McCrae et al., 1999; MeCP2001a; 2001b). Therefore,
this reversed pattern of age differences amongsraie females across both samples
would provide evidence for a strong biological exption of sex differences in the
neuroticism. One biological basis of sex differenda neuroticism points to sex
differences in cerebral arousability. Eysenck ()96&igued that higher neuroticism
scores are associated with greater activation ef shimpathetic division of the
autonomic nervous system. Robinson (1998) supp&ysenck’s (1967) argument and
suggested that cerebral arousability is a primang airect determinant of sex
differences in neuroticism scores; he reported that female groups are higher on
cerebral arousal than male groups. Therefore, fesnate more likely than males to
become autonomically aroused, and to experient¢eegésand agitation when subjected
to stress. Another biological explanation for séffecences in neuroticism points to
hormonal differences and their effects on mood padsonality (Berenbaum, 1999;
Costa et al., 2001). For example, women, compareddn, may experience naturally
mood changes along the menstrual cycle, as leYedstoogen varied (Kimura, 2002;
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Payne et al., 2007); as result, they may become rsensitive during this period and

experience a higher level of anxiety and depres@ayne et al., 2007).

This study also examined cultural factors in sed age differences in intelligence
scores. Similar sex differences have been seeatindgamples on most of the Wechsler
IQ scales subtests. Nevertheless, both samples shaations in the magnitude of
differences seen. Among the Libyan sample, sexemiffces were exaggerated; in
particular, on the Verbal IQ scale and in the Vatdaty, Arithmetic and the
Information subtest, while among the British sampliéferences were significant only
on the Information and Digit Symbol subtests. Oxyganation for the magnitude of sex
differences in the Verbal 1Q scores and most of\fkebal subtest scores among the
Libyan sample, compared to British sample, is tlebal intelligence is dependent on
the information and skills that are acquired thtowyperience and education within a
specific culture (Cattell, 1971; Chamorro-Premu2@03). The results therefore would
suggest that there are unequal opportunities to ad acquire knowledge and develop
expertise between males and females in some csilodréhe developing countries such
as Libya, compared to the developed countries aadbritain (e.g., Keddie, 2007; Lynn
& Martin, 1997; Matthews et al., 2003; United Naiso Development Programme,
2009). Therefore, sex differences in the Verbaliiglence scores were greater in Libya

than in Britain.

Differences between developing and advanced casnin terms of technology,
sources of knowledge, educational systems andaeg may lead to variations in the
magnitude of age differences in explaining indiatdifferences in intelligence scores
across Libyan and British student populations. s study revealed, while the age of
Libyan participants was positively and significgntorrelated with their intelligence
scores on all the WBIS IQ scale and most of théalesubtests, correlations between
the age of British participants and their intelhige scores were very small on all the
Wechsler Adult Intelligence scale (WAIS-III) IQsamost of the subtests. This finding
is in line with that of previous researchers (eLgnn & Vanhanen, 2006; Neisser et al.,
1996; Rushton &Cvorovi¢, 2009; Westen, 1999), who have acknowledged the
importance of cultural factors in intelligence sexyrin particular, in verbal intelligence
(Cattell, 1971; Chamorro-Premuzic, 2003).
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One possible explanation for the variations in ii@gnitude of age differences in
intelligence scores across the Libyan and Britigliuces is that in Britain, diverse
sources of knowledge (e.g. books, the Internetgardes) are available to individuals
from an early age within and outside the familyg(eschools, public libraries and
community centres) and the purpose of educatideaming how to learn (Hofstede,
2001). In Libya, this is not the case; the purpokeducation is learning how to do
(Hofstede, 2001), therefore, schools are the maimce of knowledge. With increases
in age, in particular during the university stagelividuals become relatively free from
the control of their families and from the dominatioh szhools upon the sources of
knowledge; they become able to utilise the divesearcesof knowledge that are
available within and outside the university. Asault, their knowledge, experience and
skills improve with age. However, this case is swhilar among Libyan males and
females; in Libyan society the sex roles are gédlyeraore distinct and there is less
equality between the sexes (Hofstede, 2001; Ke@@@7; Lynn & Martin, 1997). As a
result, families may just allow boys to go out witteir friends after school time and
participate in various social and scientific a¢tes within and outside their community
(Althir, 2005). This increases the experience ofsand develops their skills, and thus
their intelligence, more than girls. The opportyrfior females to develop their skills
and knowledge beyond the limits of the school cuttim begins with their entry to
university, where they are relatively set free froime control of the family (Althir,
2005). Therefore, this study revealed that mosthef correlations between age and
intelligence scores among the Libyan female samglee higher than the correlations
of the Libyan males, and all of them were positive.

The further key finding of this study is how théatenship between neuroticism and
intelligence scores were similar among the Libyad British samples. In both samples,
neuroticism was negatively related to the perforceamf participants on all the
Wechsler intelligence 1Q scales and on almost &lthe subtests. However, both
samples showed variations in the magnitude of t@iroes seen. The correlations
among the British sample were notably higher thendorrelations among the Libyan
sample and were significant on all the WAIS-III $Qales and five subtests. Moreover,
the relationship between neuroticism and intellggeiscores was independent of the

effect of age and sex variables among both sampiese the change on the partial
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correlations were small and the significant cotretes remained significant. An
exception to this was that among the British sampkx positively affected the
relationship between neuroticism and the Verbasd¢Qres.

One explanation for the high correlations amongBhgsh sample is that during the
performance of intelligence tests, people of wasteltures, compared to non-western
cultures, were found to be more serious, more ested, work more efficiently, or do
not quickly give up on items they find difficult.{c Nell, 2000); this raises test anxiety
and conscious activity in the cerebral cortex (Bgslet al., 2008), particularly in the
timed tasks (Socan & Bucik, 1998); this high a¢yivevel may increase cortical arousal
and, as Eysenck (1967) suggests, performance mayflbenced by cortical arousal
and stimulation in the task. Therefore, almostlad correlations of the British sample
on the timed subtest in the WAIS-III (i.e. ArithrreetDigit Span, Block Design and

Picture Arrangement) were higher than other suftest

This study also revealed that the effect sizes h&f kevel of neuroticism on
intelligence scores were small among both the lnbgad British samples on all the
Wechsler Intelligence 1Q scales and subtests. Hewekie influence of a high level of
neuroticism on the discrepancy between Verbal arfbEnance 1Q scores was higher
among the Libyan sample than among the British sanonetheless, the patterns of
differences were not similar among both sampletedd, the mean scores of the British
sample were higher on the Verbal IQ scale thanhenPerformance 1Q scale. For the
Libyan sample, this pattern is reversed and thk bapres were on the Performance 1Q
scale among the three group levels. These patif#anethces may be the result of the
effect of culture on developing verbal intelligenceather than the impact of
neuroticism. Indeed, it is argued that crystallisetlligence, such as the Verbal 1Q
scale of the Wechsler’s intelligences scales,psodluct of environmental variation and
depends on information and skills that are acquiledugh experience and education
within a culture (Cattell, 1963; 1971), and althbual the Libyan participants in this
study were university and secondary school studémésr performance on the Verbal
IQ scale was significantly lower than their perfamoe on the Performance 1Q scale; in
particular, on the Arithmetic subtest where thegam scores was under the subtest’'s
norms mean of 10 among all the three levels of oteism. Therefore, it may be

assumed that the verbal intelligence of the Libgample was mainly low, and the
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verbal-performance discrepancy in their intelligerscores may not only reflect the

effect of neuroticism on the performance of paptcits on the Verbal scale.

Finally, from this study it appeared that there differences between Libyan and
British cultures as the best predictors of intellige scores. From three variables,
namely neuroticism, age and sex, neuroticism wasdao be the only variable that
was significant for predicting Full Scale 1Q andrfdamance 1Q scores among the
British sample, while the best model for predictifgl Scale IQ and Verbal 1Q scores
among the Libyan sample included the age and sembkes. These novel findings
therefore reflect the important role of cultureexplaining the effect of neuroticism on
an individual’s intelligence scores, and do notyosiipport the idea that the type of
performance required to complete an ability testfislenced by the trait of neuroticism
(c.f., Ackerman & Hegesstad, 1997; Moutafi et @005; Moutafi et al., 2006) but
further revealed that the influence of neuroticisnthe performance of individuals on
intelligence scales is not equal across culturée. implications of these findings will
discuss in the following chapter.
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CHAPTER 8 General Discussion and Conclusions

This thesis was undertaken to examine the reldtipneetween neuroticism and
intelligence scores in Libyan and British culturBuroticism was assessed primarily
through the Neurotic Behaviour Scale (Elmadani,1208nd intelligence was measured
through the Wechsler-Bellevue Intelligence Scaleal@da, 1996) and the Wechsler
Adult Intelligence Scale-Third Edition (WechsleQ9lr). The sample in the current
thesis comprised 152 students from two differefiuces: Britain and Libya. The thesis
focused on four aspects of studying: (1) differsnage neuroticism and intelligence
scores according to sex and age; (2) differencemtelligence scores according to
levels of neuroticism; (3) the moderating effect seix and age in the relationship
between neuroticism and intelligence scores; ahdh@ role of cultural differences in
explaining the relationship between neuroticism iatelligence scores.

It was recognised that many of the previous studiesthe relationship between
neuroticism and intelligence scores have providedlicting findings, have been based
largely on western samples and have not consideness-cultural differences in this
relationship. One culture that has not been consiblis that of Libyan students, among
whom are strong cultural differences as comparedttments in western cultures,
especially in terms of language, religion, econogender roles, interests and customs,
all of which may vary significantly (Hofstede, 2Q0Keddie, 2007). Therefore, the
current thesis examined, for the first time, thiatrenship between neuroticism and
intelligence scores among a Libyan population ttemct the earlier findings on the
relationship between neuroticism and intelligencerss among individuals within an
Arabic culture. The thesis also extended the figslifrom previous studies by
examining how age and sex mediate the relationsglgfween neuroticism and
intelligence scores among both the Britain and arbgtudent samples. The unique and
novel contribution of the current thesis was ta the effect of cultural differences
between Libya and Britain on the magnitude of sea age differences in neuroticism
and intelligence scores, and in the relationshijwéen neuroticism and intelligence

Sscores.
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8.1 Differences in Neuroticism and Intelligence Scores

According to Sex and Age

The results in the current thesis show that theateism scores of females were
significantly higher than the neuroticism scoresnailes, both in the Libyan sample and
in the British sample. These findings are in linghwmost previous studies (e.g.
Elmadani, 2001; H. Eysenck & Eysenck, 1991a; Sekgk et al., 1993; Furnham et al.,
2006; Rubinstein & Strul, 2007), and support Ey&&ng1967) and McCrae and
Costa’s (1999) argument that sex is an essenti@brfain explaining individual
differences in neuroticism scores, and that difiees in the trait of neuroticism are
more expressions of human biology than the prodtiite experience (Eysenck, 1967,
McCrae et al., 2000). Eysenck argued that higheratieism scores are associated with
greater activation of the sympathetic division ok tautonomic nervous system.
Robinson (1998) supported Eysenck’s (1967) argunasict suggested that cerebral
arousability is a primary and direct determinansexX differences in neuroticism scores;
he reported that females are higher on cerebralsatdhan males. Therefore, females
are more likely than males to become autonomiaalbyised, and to experience distress
and agitation when subjected to stress. In contashese strong sex differences in
neuroticism, age differences in neuroticism scaovegse not found to be significant in
either the British or Libyan sample, as Study 2 amd the current thesis showed. These
findings do not support previous researchers (Eagta et al., 2000; H. Eysenck &
Eysenck, 1991a; McCrae, 2001a, 2001b) which argbadthe degree of neuroticism
among individuals is not equal at all ages; it genwith age, with the highest level
appearing in adolescence. However, the currentnigsdmight be limited to this thesis
because of the narrowness of the age range (15e@%iited in the current thesis, given
its current focus on student populations. The samlf previous researchers (e.g.,
Donnellan & Lucas, 2008; Fung & Ng, 2006; McCraalet 2004; Ready & Robinson,
2008) found age differences in neuroticism sconetuded a wide range of ages (age

ranged from 15 to 85).

With regard to intelligence scores, the findingsirStudies 2 and 3 showed that the
impact of sex on the Verbal scale subtests wastanfily stronger than on the

Performance scale, particularly in the Libyan samphe performance of males on the
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Full and Verbal IQ scales and on the most of thebslescale subtests was higher than
the performance of females on the same subtedistinsamples, and the differences
between them were statistically significant on Yerbal 1Q, Vocabulary, Arithmetic
and Information subtests in the Libyan sample, andhe Information subtest in the
British sample. On the other hand, the performafdemales of both samples on the
Performance scale subtests was higher than therpemhce of males on the same
subtests, particularly on the Digit Symbol subtegiere the difference between them
was statistically significant in the British samplehe findings from Studies 2 and 3
supported the advantage for males on the Informatidotest and the advantage for
females on the Digit Symbol subtest. Such findingge also supported by previous
researchers (e.g., Lynn & Dai, 1993; Snow & Weioktdl990; Van der Sluis et al.,
2008). Van der Sluis et al. (2008) claimed that ltifermation subtest is supposed to
measure general knowledge, therefore, the sexrelfées on this subtest is not
indicative of a difference with respect to verbamprehension. However, it may well
be indicative of a genuine male advantage in génlemawledge. Similarly, the
advantage of females in the Digit Symbol subtesy neder to the cognitive processes
involved in completing this test. The Digit Symlsoibtest involves looking for matches
between the digits on the answer form and digithénkey, in addition to checking for
matches between the given symbols and the symbalend Therefore the performance
on the Digit Symbol subtest is affected by clericgeed (Wechsler, 1997).
Examinations of sex differences have constantlgatd females outperform males in
clerical speed (Burns & Nettelbeck, 2005; MajelX38; Majeres, 2007).

In contrast to these sex differences in perforreazed verbal scales, the current
findings with regard to sex differences in generres remain somewhat inconclusive.
Unlike earlier claims, the current findings failéal show any trend that males score
highly on tests measuring general intelligence.(&grnham & Monsen, 2009; Rushton
et al., 2007). However, sex differences in geniatalligence scores appeared to reflect
the type of tests that were administrated to pgpertds. Since researchers (e.g., Holland
et al., 1995; Maleka, 1996) who used Wechslerligaice tests did not find significant
sex differences in general intelligence, while agskers (e.g., Furnham & Monsen,
2009; Rushton et al., 2007), who used differenteganintelligence tests such as

Raven's Standard Progressive Matrices (SPM), fauguificant sex differences. The
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Standard Progressive Matrices (SPM) is a nonvetdst that assesses intelligence
through abstract reasoning tasks (Maltby et alD,72@&nd therefore any sex differences
on this test may simply reflect differences on edutt reasoning ability rather than
general intelligence per se. Unlike the SPM, thechigker intelligence tests are verbal
and nonverbal tests designed to measure a wideerah cognitive abilities and
therefore more indicative of intelligence abilitywéchsler, 1975). The numerous
subtests of the Wechsler's tests provide an extensnderstanding of the overall
intelligence of the individual (Maltby et al., 200Females may be better performing
than males in some of these subtests, while mal@gedorm females on others.
However, in the general IQ, as it is the produgb@fformance on all the subtests of the
Wechsler's tests, sex differences may not be foancat last may not be found
significant as has been revealed by the curredystand by Holland et al. (1995) and
Maleka (1996).

While there were no considerable differences in ainthe WAIS-III IQ scores and
most of the subtests across age groups in thesBistudents, notable differences were
found in the Libyan sample across age groups;ligégice scores of the older students
were considerably higher than the intelligence esoof the younger students,
particularly on the Verbal intelligence scale antbtests, and the differences were
significant in the Verbal 1Q, Vocabulary, Similagg and Digit Span subtests. These
findings were expected because verbal intelligesakpendent on the information and
skills that are acquired through experience andcatihn within a specific culture
(Cattell, 1971; Chamorro-Premuzic, 2003). Thereftine individuals performance on
the Verbal intelligence scales (such as the Vesbale of WBIS), increases with age
which may coincide with greater knowledge and eigpee (Maltby et al., 2007;
Moutafi et al., 2003). Differences between Libys,aadeveloping country, and Britain
as an advanced country, in terms of technologyrcesuof knowledge, educational
systems and economy (Greenfield, 1998, Hofsted&];20nited Nations Development
Programme, 2009) may explain the variations inrfagnitude of age differences in
intelligence scores across the Libyan and Britetm@es. That is, In Libya, the sources
of knowledge that may help to increase an individem®wledge and skills (e.g. books,
the Internet and social activity) are not availatdeindividuals from an early age.

Therefore, schools are the main source of knowledgth increases in age, individuals
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become relatively free from theontrol of their families and from the dominatioh o
schools upon the sources of knowledge; they beabiteesto utilise the diverse sources
of knowledge that are available within their comntyinAs a result, their knowledge,

experience and skills improve with age (c.f., Gfextdh, 1998, Hofstede, 2001).

8.2 Differences in Intelligence Scores According to Levels of

Neuroticism

A further key aspect of the current thesis wasawsaer differences in neuroticism
scores and their influence on students’ intelligetest scores across the Libyan and
British cultures. As shown in Studies 2 and 3,dh& revealed how the three levels of
neuroticism (namely, low, medium and high) had #atreely small effect on
participants’ intelligence scores on the Verballsand on most of the WBIS and
WAIS-I11I subtests within both the Libyan and Brhisamples. However, The effect of
the high level of neuroticism on an individual's$aligence scores was significant in the
performance of the British sample on the Full S¢@ePerformance IQ and the Block
Design subtest, and the largest difference (10@4stores) was observed on the
Performance scale between low and high neurotigisaps. This relationship between
high levels of neuroticism and intelligence scofes performance-related measures
supported previous research (e.g., Maleka, 199§giSa & Balsamo, 2003), which
found that neuroticism affects the performancenoiividuals on the Performance 1Q
scale more than their performance on the Verbasd@les, and a possible explanation
for this may relate to the nature of these subtasitd underlying cognitive skills
required to complete these 1Q-related tasks. Asudsed is chapter 2, while verbal 1Q
scales are more associated with formal educaticth sghooling, and assess an
individual's language comprehension and arithmeatdlity, performance on which is
largely dependent on information and skills tha acquired through experience and
education within a specific culture (Chamorro-Premou 2003). However, the
performance on performance IQ scales is more adedciwith efficient problem-
solving and solving problems in a timed respongee Uinderlying cognitive skills are
different and, perhaps, more prone to levels ofatazism. For example, it is likely that
performance of fluid intelligence tasks increasesscious activity in the cerebral

cortex more than crystallised tasks (Bishop, Féss&roucher, & Duncan, 2008),

183



particularly in the timed tasks (Socan & Bucik, 89%uch as the Block design subtest
of the WAIS-III; this high activity may increaseeltortical arousal as Eysenck (1967)
suggested, performance may have been influencedidly cortical arousal and
stimulation while performing the task. Similarly,i$ possible that those people with
higher levels of neuroticism “are more likely thinv neuroticism scorers to become
autonomically aroused and to experience distress agitation when subjected to
stress” (Matthews et al., 2003, p. 170). As Thed Bable 1Q is a reflection of both
Verbal 1Q and Performance 1Q, The significant dffetcthe high level of neuroticism

on the performance IQ scores affected also thedeale 1Q of the British sample.

The effect of high neuroticism on the performantendividuals on the Performance
IQ scale negatively reflected on the verbal-perfamoe discrepancy since the biggest
difference between Performance 1Q and Verbal IQescavas found among the high-
neuroticism group in both the Libyan and Britishmgdes; however, the differences
were not equal or exceeded the value of 8.76 wdyeficant at .05 level of significance
(Wechsler, 1997). These findings supported theonatat differences between Verbal
and Performance IQ scores increase among indiwdwdio have difficulties in
adaptation or have neurotic disorders (Demsky .et1808; Maleka, 1996). However,
the samples in the current thesis are all studeatn{al population); their mean
neuroticism scores was medium. Therefore, the lefvekuroticism was not high to the

extent that it significantly affects the homogeyeait an individual’s intelligence scores.

8.3 Sex and Age Differences in the Relationship between

Neuroticism and Intelligence Scores

The current thesis investigated the relationshigveen neuroticism and intelligence
scores, and the possible moderated effect of agisexon this association. In line with
most previous studies (e.g., Ackerman & Heggest@€l7; Austin et al., 2002; Furnham
et al., 2006; Lounsbury et al., 2005; Moutafi et24106), Study 2 and 3 in the current
thesis showed that neuroticism and intelligenceewssgatively related. In addition,
Study 3 revealed that the performance of individuaith high neuroticism scores on
the Performance IQ scale of WAIS-III is lower théeir performance on the Verbal 1Q
scales, which support previous study conducted aggho and Balsamo (2003).

However, these findings are contrary to an eadiaim that neuroticism is not related
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to any of the WAIS IQ scales (Holland et al., 19%nd this may reflect differences
between the samples of the current thesis (i.eqr&kary and university student) and the
sample of the study of Holland et al. (i.e., rehtdtion clients). Moreover, the thesis
showed that while the correlations among the Briiample (Study 3) were significant,
where more than 57 % of the correlations betweematieism and intelligence scores
of the WAIS-III were significant, neuroticism andtelligence scores in the Libyan
sample showed small associations (Study 2), whemre tihan 78 % of the correlations
were not statistically significant. This may reldte the level of arousal among the
participants in completing the intelligence and noéigism tests. Previous researchers
reported that the negative relationship betweemratietsm and intelligence scores is
largely observable under stressful or arousing timms$ (Chamorro-Premuzic, 2003;
Chamorro-Premuzic, Furnham, & Petrides, 2006; Moetaal., 2006), and intelligence
would decrease with negative affectivity such asiety, worry, tension (Zeidner &
Matthews, 2000). Bishop et al. (2008) reported feformance on intelligence tests
increases conscious activity in the cerebral cortieis high activity may increase the
cortical arousal as Eysenck (1967) suggests, pedioce may be influenced by cortical
arousal and stimulation on the task. However, tagigpants in this thesis were all
made up of voluntary subjects (participants congglethe ability tests under no
pressure), and comprised normal people who werseeking psychological treatment,
and they know in advance that the results of theiformance on the neuroticism and
intelligence tests will not affect them personaltitis may reduce test anxiety and
conscious activity in the cerebral cortex. Therefdhe level of cortical arousal among
them may have not increased to the extent thattivefaaffects their performance on
the WBIS. Moreover, the current thesis revealedt ttiee relationship between
neuroticism and intelligence scores in this thegs independent of the effect of age
and sex variables in both samples, since the clsaimgéhe partial correlations were
small and the significant correlations remainedhiicant.

8.4 Cultural Differences in the Relationship between

Neuroticism and Intelligence Scores

The final approach was to aggregate the data fraumdi€s 2 and 3 to consider

possible cross-cultural differences in explainidge tpossible relationship between
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neuroticism and intelligence test scores. Study 4his thesis showed that cultural
differences between Libya and Britain had an egserdle in the magnitude of the

relationship between neuroticism and intelligencerss. The patterns of correlations
were similar across the Libyan and British samplesll of the intelligence test scales
(and most though not all of the associated subtektsboth the British and Libyan

samples, neuroticism negatively affected the perémrce of participants on all the

Wechsler intelligence 1Q scales and almost all shbtests. However, correlations
between neuroticism and intelligence scores forBhigsh samples were higher than
those for the Libyan sample on all the IQ scalebranst of the subtests, particularly on
the Performance 1Q scale. As a result, the neusaticscores were found to be a
significant predictor for the general intelligereed performance intelligence scores of
the Wechsler intelligence scales only for the Bhitstudents. The relationship between
neuroticism and intelligence scores was independérthe effects of age and sex
variables for both samples, since all the correfstiremained similar to these before
they were controlling both variables. Study 4 ie #turrent thesis also showed that
cultural differences between Libya and Britain medrole in the influence of the level

of neuroticism on an individual’'s performance oe ¥Wechsler intelligence scales; the
effect sizes of the level of neuroticism on theeiliigence scores of the Wechsler
intelligence scales were small and relatively samdcross Libyan and British samples

in all the 1Q scales and subtests.

The level of arousal among the participants in detimg the intelligence and
neuroticism tests within the current thesis may asplain the differences in the
magnitude of the relationship between neuroticisnd antelligence scores across
Libyan and British samples. As discussed in Sec8d) intelligence would decrease
with negative affect such as anxiety, worry, anasien (Zeidner & Matthews, 2000)
and performance on intelligence tests increasescoaus activity in the cerebral cortex
(Bishop et al., 2008). Because all the participamése volunteers, the level of test
anxiety and conscious activity in the cerebral @oramong the Libyan sample may
have not increased to the extent that negativelgctf their performance on the
intelligence scales. However, this case was notlairamong the British sample. Nell
(2000) found that people of Western cultures, caeghao those of non-Western

cultures, are more serious, are more interestetk more efficiently or do not quickly
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give up on items they find difficult this raisest@nxiety and conscious activity in the
cerebral cortex (Bishop et al., 2008). As a resulyas proposed (see Section 7.4 and
8.2) that the increase in cortical arousal in thiédh sample during the performance on
the intelligence tests, particularly in the timedks, may have been negatively affected
their performance on the intelligence test sinagl$8 showed negative and significant
relationship between neuroticism and the intellgelQ scores of the WAIS-IIIl among
the British sample.

The results of Study 4, reported in Chapter 7,rbfeshowed that cultural differences
between Libya and Britain had little influence dmetsex and age differences in
neuroticism scores. This conclusion is based on keg findings. The first, the
magnitude of the sex differences in the neuroticssores, remained very similar across
the Libyan and British samples. This finding weaerthe claim of Lynn and his
Colleagues (e.g., Lynn, 1981; Lynn & Martin, 199%Jo argue that sex differences in
neuroticism scores in developing countries are drighan sex differences in advanced
countries, and these differences reflect the diffees between developing and
advanced countries in many things such as econdemgpcracy and sex roles. Further,
these findings weakened the clam of Costa et @DXPand McCrae and Terracciano
(2005) who argued that Western countries with iiddialistic values have greater sex
differences in neuroticism scores than non-Westemmtries; these sex differences in
neuroticism scores reflect differences in culturadrms for sex roles between

individualistic and collectivistic cultures.

A possible explanation for these discrepancy figdimegarding sex difference in
neuroticism scores across cultures is that thei@allfactors such as democracy and sex
roles appeared to be auxiliary factors that cooluatrtbute to some degree in the high or
low levels of neuroticism among individuals withimeir communities according to the
characteristics of that culture and are therefalgext to change with time according to
the normal growth of community. Instead, the priméactor in neuroticism is the
biological basis (Eysenck, 1967; Robinson, 1998) #us the sex differences in
neuroticism reflect sex differences in the bioladisasis, which is general in the human
being. One biological basis of sex differencesenroticism points to sex differences in
cerebral arousability. Eysenck (1967) argued th@hdr neuroticism scores are

associated with greater activation of the sympathvision of the autonomic nervous
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system. Robinson (1998) supported Eysenck’'s (128@ument and suggested that
cerebral arousability is a primary and direct deteant of sex differences in
neuroticism scores; he reported that that femabdeigg are higher on cerebral arousal
than male groups. Therefore, females are more ylikblan males to become
autonomically aroused, and to experience distregs agitation when subjected to

stress.

A further key finding concerns the pattern of agféetences in neuroticism scores
which remained relatively similar for the LibyandaBritish samples. In both samples,
neuroticism scores tended to decrease with age @it males, while neuroticism
scores tended to increase with age among the femalidough this result may have
proved inconsistent with the findings from previaesearch, notably by Costa et al.
(2000), who suggested that “different environmanight be expected to give rise to
different patterns of adult [males and females]ellgyment” (Costa et al., 2000, p.
237), it might be limited to the current thesis dnese of the narrowness of the age range
(15-29) recruited in the current thesis. Howevdnis tissue requires further
consideration to clarify whether this mediationagle and sex differences in explaining

neuroticism scores across different cultures reswue and consistent.

A further key finding in the current thesis conceithe role of cultural factors in
explaining sex and age differences in intelligescares. As reported in Chapter 7, both
samples show variations in the magnitude of thdedihces seen. The ages of
participants in both cultures were positively ctated to their intelligence scores.
However, age differences in intelligences scoresewsgnificantly higher for the
Libyan sample than age differences for the Brisaimple on all the WBIS and WAIS-
[l 1Q scales and most of the Verbal scale subt&dtspter 7 showed also that, although
patterns of sex differences in intelligence scavese similar across both cultures, sex
differences on the Verbal IQ scale and subtestsesctor the Libyan sample were
exaggerated; the males’ scores in both the LibyahBaitish samples on this scale were
higher than the scores of the females. However,difference was only significant

among the Libyan sample.

It has been argued in Chapter 7 (see Sectionthat)differences between Libya and
Britain in terms of technology, sources of knowledgducational systems and sex roles
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were a possible explanation for the cultural défezes in the magnitude of the age and
sex difference in intelligence scores, particulanythe Verbal scale of the WBIS and
WAIS-III. This explanation has additional supporithin the psychological literature,
where it is argued that crystallised intelligencaynibe dependent on information and
skills that are acquired through experience andcatin within a given culture or
setting (Cattell, 1971; Chamorro-Premuzic, 2003) #rat performance in intelligence
particularly those which measure crystallised #@ibdisuch as the Verbal scale subtests
of Wechsler’s tests, tend to increase with ageéhag tely on an individuals knowledge
and experience (Kaufman & Horn, 1996; Moutafi et 2003; Ryan et al., 2000; Sattler,
1982; Tucker-Drob & Salthouse, 2008). However, ¢hare differences between Libya
and Britain. In Britain, diverse sources of knowged(e.g. books, the Internet and
games) are available to individuals from an eagly within and outside the family, and
the purpose of education is learning how to le&lof§tede, 2001). In Libya, this is not
the case; the purpose of education is learning twodo (Hofstede, 2001), therefore,
schools are the main source of knowledge. One Iplesisiterpretation is that with age,
and attendance at university, individuals may bexoehatively free from theontrol of
their families and from the domination of schoof®n the sources of knowledge; they
become able to utilise the diverse sourck&nowledge that are available within and
outside the university. As a result, their verbalelligence increases with age as
increasing in knowledge, skills and experience. Elav, Study 2 in the current thesis
revealed that verbal intelligence scores of theyaibmale sample were significantly
higher than scores of the female sample. The ses$hdirefore would suggest that in
Libyan culture, compared to Britain, the sex rades generally more distinct and there
are unequal opportunities to learn and acquire kedge and develop expertise
between males and females (Hofstede, 2001; Ke@fi@7; Lynn & Martin, 1997;
Matthews et al., 2003; United Nations DevelopmemgPamme, 2009). As result, the
opportunities for females to develop their skilladaknowledge, and thus their

intelligence, are limited.

8.5 Theoretical and Practical Implications

Although the results in the current thesis showdcbnsidered in the context of the

next limitations, the following findings of interiesan be discussed. From a theoretical
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perspective, the findings of Studies 2 and 3 shatvatithe pattern of age differences in
neuroticism scores was not similar among malesfantdiles across both Libyan and
British samples; while neuroticism scores tendedlécrease with age in the male
sample, neuroticism scores tended to increase agthin the female sample. These
findings supported the importance of establishimifts in both sex and age in

individuals’ neuroticism scores. Researchers (&gnnellan & Lucas, 2008; Fung &

Ng, 2006; Ready & Robinson, 2008) who investiggbatterns of age differences in

neuroticism scores across different cultures ditd comsider the role of sex in these
patterns. Moreover, the findings from this the$isvged little support for earlier claims

that neuroticism decreases with age as a reflecfiomaturational changes (Costa et al.,
2000; McCrae, 2001a) and that this decline occurslasly for males and females

across different cultures (H. Eysenck & Eysencl91E) McCrae et al., 1999; McCrae,
2001a; 2001b). However, the current findings, irnpagtion, show that females’

neuroticism scores tend to increase with age. Titboa attributed these reversed
patterns of age differences among males and ferrateg Libyan sample to social and
cultural factors in Libya (see Sections 5.4 and).6However, the patterns of age
differences in neuroticism scores were not sinfl@rmales and females in the British
sample; these reversed patterns across both samplelsl provide support for a

biological basis of sex differences in the neurstic trait, as opposed to on a social
basis. As mentioned in Section 8.4, sex differenoceseuroticism may reflect sex

differences in cerebral arousability. Robinson @)9&rgued that cerebral arousability is
a primary and direct determinant of sex differeniceseuroticism scores; he reported
that females are higher on cerebral arousal thaesndaherefore, females are more
likely than males to become autonomically arousat] to experience distress and
agitation when subjected to stress. Researchegs (€osta, 2000; McCrae, 2001a,
2001b) reported that there is evidence suggestiaigan individual's neuroticism score
reduces with age as a reflection of maturationalnges, and that this decline begins
almost at the age of 18. However, this decline matyoccur in a similar way across
sexes, as Study 2 and 3 showed; the level of neisrot among females continued
higher compared to males, and this may reflect baahdifferences and their effects
on mood and personality. For example, women, coeth& men, may experience

natural mood changes along the menstrual cyclég\eds of estrogen vary (Kimura,
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2002; Payne et al., 2007); as a result, they mayprhe more sensitive during this
period and experience a higher level of anxiety stness (Payne et al., 2007).

Whereas, theoretically, a variety of variablespfrtest conditions and distractibility
to test-anxiety and physical illness, may haveraportant implications for discussing
the test results (Chamorro-Premuzic, 2003), itossfble that the neuroticism trait has a
considerable impact on 1Q and performance on ghésts, as shown by the significant
correlations between neuroticism and intelligenceres reported in studies 3. Since
intelligence scores, as estimated by the Wechsi@iligence scales, are related to
neuroticism scores, it seems possible to assunéhindype of performance required to
complete an ability test is influenced by the néigrem trait. This supports the notion
that the intellectual factors are required for lident behaviour as well as non-
intellective factors such as personality traits (hWsder, 1950; Wechsler, 1975). Thus,
this suggests that the Wechsler intelligence scatesindeed, measures of cognitive
and non-cognitive factors as proposed by Wechd@5@). In fact, there are two other
results from the current thesis that may suppastghggestion. Firstly, the scaled scores
for the intelligence subtests of the high neuretitigroup were more scattered than
other groups as reported in Study 2. Secondly,diserepancy between Verbal and
Performance 1Q scores was significant among thle hegroticism group as reported in
Studies 2 and 3. These two findings support therraemt that the influence of non-
cognitive factors on intelligence behaviour appasdifferences in individuals’ scores
on the subtests and in the differences betweeralvara performance subtests scores of
the Wechsler intelligence scales (c.f., Maleka, 6t9%/echsler, 1943; 1950). As a
consequence, the findings from this thesis are pposition to the idea that an
individual's intellectual abilities are distinctarfacteristics and hence unrelated to well-
established personality traits (c.f., Di Fabio 8la&aeschi, 2009; Ettinger & Corr, 2001,
Furnham & Chamorro-premuzic, 2004; Zeidner & Matthe 2000). Instead, the idea
that the performance of individuals on 1Q tests rbayinfluenced not only by their
intellectual factors but also by non-intellectivactors such as their personality traits
(c.f., Ackerman & Hegesstad, 1997; Moutafi et &Q05; Moutafi et al., 2006;
Wechsler, 1943, 1950, 1975) can be supported bgethdts of the current thesis.

Another interesting and theoretically importanuisss that the negative relationship

between neuroticism and intelligence scores asdanrstudies 2 and 3 in the current
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thesis and as reported by many other researchgrs Aekerman & Hegesstad, 1997,
Austin et al., 2002; Furnham et al., 2006; Lounglriral., 2005) raises questions about
the use of intelligence tests as accurate measiitege intellectual capability. Indeed,
intelligence tests have become a commonly used adefbr the understanding and
prediction of human performance across a varietycofipations and settings and for all
sorts of purposes such as selection, diagnosiseaatuation (Chamorro-Premuzic,
2003; Huffman, 2004; Maltby et al., 2007; Neissenle, 1996). Thus, when colleges
and universities, for example, use intelligencestés select candidates and reject those
who do not score well in intelligence tests or tassify their students into different
groups according to their abilities, they may henade an inaccurate, or at least, unfair
decision. This is because the low scores of thelidates or students in intelligence
tests may not reflect their actual abilities buhea may reflect the negative impact of
the high levels of neuroticism they have on th@rf@rmance on that intelligence test
(as found in Studies 2 & 3). Test conditions usuadiise the state anxiety which is a
certain level of anxiety that is experienced inaatipular situation, and is associated
with the autonomic nervous system activity (Moutfal., 2006; Zeidner & Matthews,
2000). Moutafi et al. (2006) reported that indivadkiwith high neuroticism are more
stressed under testing conditions than those with Heuroticism. As result neurotic
individuals experiencing higher levels of anxietigigh interfere with their performance
on the intelligence test. Individuals who are selemlnxious about testing will not
perform to the best of their ability (Bernstein,nRer, Clark-Stewart & Roy, 2006).
Therefore, intelligence tests may underestimatetie capacity of individuals with
high levels of neuroticism. However, this problermaymot be similar across cultures
and sexes. As shown in Study 4, the impact of rimism on intelligence scores was
greater among the British students, in particulddgnales, than among the Libyan
students. It was suggested that people of Westdtares, compared to those of non-
Western cultures, are more serious, are more stetework more efficiently or do not
quickly give up on items they find difficult (NelR000), and that female groups are
higher on cerebral arousal than male groups (Rohin998). Therefore, it is being
suggested that the British student, particularipdes, become more anxious under
testing conditions, and this anxiety negativelyeef§ their performance on the

intelligence tests compared to the Libyan studa&otordingly, intelligence test results
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cannot be considered pure measures of intelliggheeeffect of non-cognitive factors
such as neuroticism, and the size of this effemtieg according to the sex and cultural
background of the test taker.

The current data also leads to a number of potegmiatical applications and issues.
Firstly, the findings from Study 1 provided eviderfor the reliability and validity of an
English version of the Neurotic Behaviour Scalas tis a new scale of personality
measures that separates the neuroticism trait fobiner personality traits. Thus,
researchers who aim to estimate neuroticism saooeknger need to use tests that
measure a wide variety of personality traits anderofoverlook more detailed
explanations of individual personality traits suah the Fifteen Factor Questionnaire
(comprising 200 items measuring 15 personalitytdyaor use scales consisting of a
large number of items (for example, the Eysenclsétality Profiler [EPP] comprising
420 items measuring the three Eysenckian persgngilibensions), which might be

difficult to answer in one session.

Similarly, the current work has revealed that wiiie general intelligence and the
performance intelligence 1Qs can be successfulgdipted by neuroticism traits, the
Verbal intelligence scores cannot be successfubigipted from an individual’s level of
neuroticism. Moreover, because the neuroticism &ecounts for the high variance in
the prediction of general and performance intefige IQs in the British student
population, it is important not only that researsh@sychologists and educators begin
to consider personality inventories in the evatraf an individual's personality traits

in general, but also in the prediction of intelhge scores.

Finally, while there is strong evidence to sugdleat personality tests should be used
as potential predictors of job performance (JudgeBé&no, 2001; Salgado, 1997),
additional considerations may be required to aagethe validity of such approaches.
This is based on the hypothesis that individualh wertain personality characteristics
will function better in some occupations than imess (Manktelow & Lewis, 2005).
Given that the neuroticism trait has been foundb®& negatively related to job
performance across many occupations (Judge & B&66]1; Salgado, 1997), it is
argued that the NBS could be extended and possdvisideration given for its use in

job selection procedures, especially since the KBShown in Study 4) is not sensitive
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to the cultural background of the test takers. Hawegiven the research evidence
showing the strong link between intelligence aruaperformance (c.f., Kuncel, Hezlett,
& Ones, 2004; Schmidt, 2002), and the negativeiogiship between neuroticism and
intelligence scores, as found in Studies 2 and Bieéncurrent thesis, it would be most
useful to use both neuroticism and intelligencelescéaogether as predictors of job

performance instead of using either individually.

8.6 Limitations and Recommendations for Further Research

As mentioned earlier (Sections 8.1and 8.4), thezesame limitations to the studies
reported in this thesis that should be addressddcansidered for future research on
this topic. First, it should be noted that all sésdwere based on relatively small
samples (N < 152). Although the size of these samphay still be considered
acceptable, this may restrict the generality ofrdsalts. Furthermore, the range of ages
was small (15-29) given its current focus on stugepulations. Therefore, it could be
expanded in a future study to involve a larger danwith a broader age range.
Chamorro-Premuzic (2003) suggested that persoratity intelligence scores may be
differentially related at earlier or later stagésn individual’'s life. Moreover, it is also
likely that in more heterogeneous samples, wheereths a larger range in the
distribution of intelligence and neuroticism scorése correlational pattern between
neuroticism and intelligence scores may vary frbat of the present studies.

The second issue of the present thesis concernithis being solely on student
populations. This may limit the possibility of geaksing the results to various other
samples, especially since there has been previegsarch which found significant
differences in neuroticism scores across many psadas (c.f., Rubinstein, 2005;
Rubinstein & Strul, 2007). Therefore, it would bsetul to investigate the relationship
between neuroticism and intelligence scores acrasant populations. This would help
to examine the role of career in the relationshepMeen neuroticism and intelligence
scores. Furthermore, samples of the present the=is comprised of normal people
who were not seeking psychological treatment. Asvipus researchers reported, the
negative relationship between neuroticism and ligegice scores is largely observable
under stressful or arousing conditions (Chamoreniizic, 2003; Chamorro-Premuzic,
Furnham, & Petrides, 2006; Moutafi et al., 2006l #me performance on intelligence
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scales would decrease with negative affectivityjhsag anxiety, worry, tension (Zeidner
& Matthews, 2000). As neuroticism is associatedhwvat greater risk of early-onset
depressive and anxiety disorders (Chien, Ko, & \2QQ7; Clark, Watson, & Mineka,
1994), further research involving clinical samplesuld be useful. The proposed study
will make an original contribution to understandirthe relationship between
neuroticism and intelligence and the effect of oé&ardisorders on the size and
direction of this association. Moreover the progbs&tudy will have different
intelligence test profiles for each neurotic disordnd for the normal sample that would
be investigated. This would help psychologists heirt clinics to benefit from the
application of the Wechsler tests to diagnose caseslving neurotic disorders.
Holland et al. (1995) argued that studying the ti@fship between intelligence and
personality would be an appropriate method of coting intelligence test profiles to

specific diagnostic groups.

A third issue that may require additional consitlera concerns the measure of
intelligence and the reliance on the Wechsler igextice scales. Although these scales
were designed to measure a wider range of cogrativéies in addition to the general
factor of intelligence ‘g’ (Wechsler, 1975), thegpresent the psychometric approach to
intelligence. There is another approach callecctigmitive psychology approach, which
reflects biological and physiological processes asgects of intelligence. Biological
and physiological measures (such as Kauffman’stabésts) are supposed to be very
good indicators of intelligence (Maltby et al., Z00 Chamorro-Premuzic (2003)
suggested that multiple estimations of intelligencaild have been useful with regards
to individuals’ actual scores. Accordingly, furthexsearch using both approaches to
estimate intelligence scores would be useful; passible that estimations of different
aspects of intelligence are differentially relatedthe neuroticism trait and, therefore,

require closer consideration.

A similar concern may relate to the inclusion of Wechsler-Bellevue intelligence
scale (WBIS) to estimate the intelligence scoreshef Libyan sample. Although the
WBIS is the only version of the Wechsler intelligerscales that is available for use in
the Arab culture, it is an old version in companigo the third version of the Wechsler
Adult Intelligence Scale (WAIS-IIl). Therefore, whithe WBIS is the most widely

used measure of intelligence in Arab society (MaJel®96), additional measures to tap
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into intelligence scores may be considered andldpegd. Therefore, further research
should be conducted to standardise the WAIS-Ithm Arab culture, particularly since
it has added three new tests and the scale isgftiner able to produce the three
traditional 1Q scores in addition to four new Indesores. Moreover, although all the
Libyan participants in Study 2 were university asetondary school students, their
mean scores on the Full Scale IQ1(= 96) and on the Verbal 1Q scald & 93) were

under the WBIS 1Q scales’ norms’ mean of 100. Thesy increase the importance of
the proposed study to standardise the WAIS-IlIha Arab culture and to develop up-

to-date norms for the IQ scales and subtests basadarge standardisation sample.

Future research should investigate the relationdb@ween neuroticism and
intelligence scores after controlling at least reducing the effect of test anxiety. As
Study 2 and 3 in the current thesis showed, thaliggénce scores of the participants
were negatively associated with their neuroticisiores, and one explanation for that
refers to the mediation of test anxiety on thisatiehship. That is, test conditions
usually raise the state of anxiety, and individuaish high neuroticism are more
stressed under testing conditions than those withnleuroticism (Moutafi et al., 2006).
As result, individuals who are severely anxiousuwlesting will not perform to the
best of their ability (Bernstein et al., 2006). Téfere, it may be useful to move from
the direct application of tests, where the examanret participant in one place, face to
face, and under terms that are often restrictedntmdirect method such as online. This
may reduce the level of test anxiety, which ofteseain the direct method. Moreover, it
may be useful to integrate both the direct andr@adlimethods of test application in one
study. For example, Standard Progressive MatrisB8A) are tests of abstract reasoning
ability, and comprises five sets of 12 items eaRlaven, Raven, & Court, 1998);
therefore, a number of these sets along with aotielsm scale may administer to
participants online and the remaining sets of roesri administer to the same
participants directly. Thus, comparing the corielatcoefficients between neuroticism
and intelligence scores from the two methods mewaan examination of the role of
test anxiety on the relationship between neuraticiand intelligence scores; any
differences in the correlations of the proposedsttould be explained by differences

in test conditions.
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It would also be useful to investigate the relaslip between neuroticism and
intelligence scores across variant cultures. Theeatithesis revealed, for the first time,
that culture has a significant role on the magmtuaf the relationship between
neuroticism and intelligence scores. As Study 4thia current thesis showed, the
correlations for the British samples were highantthose among the Libyan sample on
all the 1Q scales. However, future research maydsul to replicate and extend these
finding among different cultures; particularly sencultures are variant in the level of
neuroticism (Costa et al., 2001; Eysenck et alB31®Hanin et al., 1991; Schmitt et al.,
2007). Schmitt et al. (2007) found that the lowestiroticism scores were for Africa,
while South America and Southern Europe scoredénighan other world regions
except East Asia. The proposed study would hegxtonine whether these differences
in neuroticism scores across cultures will be oédld on the magnitude of the

relationship between neuroticism and intelligernuaes.

Finally, although Study 1 in the current thesis h@rovided evidence for the
reliability and validity of the English version @ie neurotic Behaviour Scale (NBS),
future research should a replication and extenstiothe findings from Study 1. For
example, further research should estimate theréesst reliability of the English
version of the NBS. Other types of validity (ejgyedictive) and other indicators for the
construct validity (e.g., discriminant) should alse examined. In addition, this tool
should be validated using other populations (denachers, doctors, older adults and
individuals with psychological disorders). Norms tbe English version of the NBS
should be developed in further research and thiddvperhaps enhance the confidence
in the use of the NBS in empirical studies angbresctical application.

Overall, this thesis has provided a strong thecaéttontribution to understanding
the relationship between neuroticism and intellgescores and the role of age and sex
in this association in two different cultures: Lébynd Britain. It has also provided a
novel theoretical contribution to understandingeffect of cultural differences between
Libya and Britain on the magnitude of sex and ad&rénces in neuroticism and
intelligence scores, and in the relationship betweeuroticism and intelligence scores.
The results of this thesis support previous stuthes reported a negative correlation

between neuroticism and intelligence scores bygusio versions of the Wechsler's
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intelligence scales and a new scale for neuroticesml have also revealed the role of
culture on this association, which has not receiveth attention. Indeed, the idea that
the performance of individuals in IQ tests may Idluenced not only by their
intellectual factors but also by non-intellectiactiors, such as the trait of neuroticism,
can be supported by the results of this theldmis, as has been proposed in previous
studies (e.g., Chamorro-Premuzic, Furnham, & Petri@006; Moutafi et al., 2006) it is
suggested that the negative correlation betweermonheism and intelligence scores is
because people with high level of neuroticism bexamore anxious during the
application of intelligence tests, and, as restiits negatively impacts upon their
performance on IQ tests. However, this effect may me similar across cultures. It
should be noted that intelligence is usually usedpeedictor for academic and
occupational success; therefore, it is criticataasider the negative (dampening) effect
of neuroticism on the performance of individualsiotelligence tests (particularly for

performance-related measures).
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Appendix A: Differences between WAIS-III and WBIS

Deference between WAIS-IIl and WBIS According torder of Items, Bonus Points,

Timed, Starting Point and the Range of Age

Number of items  Bonus points Timed Starting Point ange  of
age
N D 2 2 2 2 N 2 N N
< 2] < o < o < m < =
Subtests == = == 2 3= 3 == 3 == g
Verbal subtests
Vocabulary 33 42 ltem4 Iteml
Similarities 19 12 tem6 Iteml
Arithmetic 20 10 Yeas Yeas Yeas Yeas Iltem5 Iteml "
(D)
Digit span 8 9 ltem1 Iteml S
Information 28 26 ltem5 Iteml o f’,
i
Comprehension 18 10 ltem4 Iteml 8 e
(@] c
Performance subtests ™ S
[}
Picture 25 15 Yeas Yeas Item6 lteml £ 2
Completion = S
©
Digit Symbol 133 67 Yeas Yeas Sampl8amp = G
ltem le % %_
ltem % >
: g 2
Block Design 14 7 Yeas Yeas Yeas Yeas Item5 Iteml% @
o
(9 Blocks)(16 89 @
Blocks) © g
Object 5 3 Yeas Yeas Yeas Yeas ltem1l Iteml § £
Assembly T (L
Picture 11 6 Yeas Yeas Yeas Item1l Iteml
Arrangement
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Appendix B: Neurotic Behaviour Scale (NBS, the Arabic
Version)

The Scale of Emotional Behaviour

The following is a number of items which describeuy behaviour in different
situations (how do you feel, how do you think, hdayou act). Please read each item
carefully, and think about your behaviours or y&eelings and select the appropriate
response according to your usual behaviours arlthdedf you agree with the item,
please tick Yes’ which means you usually (more than 50% of theedirfeel, think or
act this way. If you do not agree with the itenegse ticKNo” which means you rarely
(less than 50% of the time) feel, think or act thasy.

Please try to answer all the items as you realyded act in your life. Be sure that this
data will be dealt with confidentially. Furthermppdease do not write your name.

This an example to help you

| feel uncomfortable when | am in crowded places.

Yes | No
If you usually feel uncomfortable when you are noveded places "%
please tick a box under “Yes”
Otherwise, if you usually feel normal ( comfor@pivhen you are in v

crowded places, please tick a box under “No”

Likewise with thehet items

Before you start answering, please fill the followig:

Sex :(Male, female) .................... Age: .o

Now turn the page and please trp answer all items.
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Appendix B The Original Version of NB@ontinued)

N Facets ltems Yes No

1 1 | feel uncomfortable when | am in crowded ptace v

2 2 My hands shiver when | hold anything in them. v

3 1 | feel that people like me. v

4 3 I think | am a sensitive person. v

5 4 | feel stressed when | think about importamtghb. v

6 5 | usually think about many things when | wanskeep. v

7 6 I like to socialise with others v

8 6 | feel that | am not acceptable to others. v

9 7 | always think that my opinions are not gooduegh. v

10 5 | am a restless sleeper. v

11 4 | think | can solve most of the problems whicmight v
have.

12 2 My fingers tremble when | am in a difficult sitign. v

13 7 | feel that other people do not accept the thitgs | v
have done.

14 6 It never matters to me whether others are pleastd v
me or not.

15 4 I change my mind a lot about things. v

16 1 I think I am not as happy as my friends. v

17 3 It is difficult to make me angry. v

18 7 | expect to fail at anything | do. v

19 2 | think | am a healthy person v

20 1 I am not worried about my future. v

21 4 | say things without thinking, then | regret it. v

22 1 | feel stressed when | am outside the house. v

23 7 I make decisions about my life quickly. v
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Appendix B The Original Version of NB@ontinued)

N Facet ltems Yes No
s

24 2 | get headaches when | am in difficult situations v

25 3 | feel uncomfortable when other people look at me v

26 1 | hardly ever worry without reason. v
27 5 Sometimes | cannot fall asleep. v

28 3 | hate it when others criticize me. 4

29 1 | feel that | am a nervous person. v

30 6 When | buy clothes, | concentrate on quality mtbran v

appearance.

31 7 | am fearful of meeting important people. v

32 3 | feel | am a very shy person. v

33 1 | am very forgetful. v

34 CM Ideas flood into my mind when | fall asleep.

35 CM | feel that other people do not like me.

36 CM |think my friends are happier than | am.

37 CM |think | will fail at every thing I do.

38 CM lusually say things then regret what | have said.

39 CM |Idislike it when others censure me.

Note Facets N. 1= anxiety, 2 = body disorder, 3 =tigasensitivity dimension, 4
social relation disorder, 5 = sleeping disorder= @&hinking problem, and 7
inferiority complex; CM = the consonance measufe;the key answer.
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Table B. 1 The T norms of the NBS

EquivalentT scores EquivalentT scores
Raw score  Male Female Raw score  Male Female
3 24.94 18.08 19 60.98 55.62
4 27.19 20.43 20 63.23 57.96
5 29.44 22.78 21 65.49 60.31
6 31.70 25.12 22 67.74 62.65
7 33.95 27.47 23 69.99 65
8 36.20 29.81 24 72.24 67.35
9 38.45 32.16 25 74.50 69.68
10 40.71 34.50 26 76.75 72.04
11 42.96 36.85 27 79 74.38
12 45.21 39.20 28 81.25 76.73
13 47.46 41.51 29 83.51 79.07
14 49.72 43.89 30 85.76 81.42
15 51.97 46.23 31 88.01 83.77
16 54.22 48.58 32 90.27 86.11
17 56.48 50.93 33 92.52 88.46
18 58.73 53.27

Source Elmadani (2001).
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Appendix C: The Neurotic Behaviour Scale (NBS, the
English Version)

The Scale of Emotional Behaviour

The following is a number of items which describeuy behaviour in different
situations (how do you feel, how do you think, hdavyou act). Please read each item
carefully, and think about your behaviours or y&eelings and select the appropriate
response according to your usual behaviours arlthdedf you agree with the item,
please tick Yes’ which means you usually (more than 50% of theedirfeel, think or
act this way. If you do not agree with the itenegse ticKkNo” which means you rarely
(less than 50% of the time) feel, think or act thasy.

Please try to answer all the items as you rea#yded act in your life. Be sure that this
data will be dealt with confidentially. Furthermppdease do not write your name.

This an example to help you

| feel uncomfortable when | am in crowded places.

Yes | No

If you usually feel uncomfortable when you are foveded places

please tick a box under “Yes”

Otherwise, if you usually feel normal ( comfort&bivhen you are v

in crowded places, please tick a box under “No”

Likewise with thehet items
Before you start answering, please fill the followig:

Sex :(Male, female) .................... AgE: i,

Now turn the page and please trp answer all items.
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Appendix C The English Version of NE&ontinued)

N Facets ltems Yes No

1 2 My hands shiver when | hold anything in them. v

2 1 | feel that people like me. v

3 3 | think | am a sensitive person. v

4 4 | feel stressed when | think about importairigh. v

5 5 | usually think about many things when | wanskeep. v/

6 6 | like to socialise with others v

7 7 | always think that my opinions are not gooduegh. v

8 5 | am a restless sleeper. v

9 4 | think | can solve most of the problems whiamnight v
have.

10 2 My fingers tremble when | am in a difficult sitian. v

11 7 | feel that other people do not accept the thifhgt | v
have done.

12 6 It never matters to me whether others are pleastud v
me or not.

13 4 | change my mind a lot about things. v

14 1 | think I am not as happy as my friends. v

15 3 It is difficult to make me angry. v

16 7 | expect to fail at anything | do. v

17 2 | think | am a healthy person v

18 1 | am not worried about my future. v

19 4 | say things without thinking, then | regret it. v

20 7 | make decisions about my life quickly. v
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Appendix C The English Version of NE&ontinued)

N Facets ltems Yes No

21 2 | get headaches when | am in difficult situations v

22 3 | feel uncomfortable when other people lookat me v/

23 1 | hardly ever worry without reason. v

24 5 Sometimes | cannot fall asleep. v

25 3 | hate it when others criticize me. v

26 1 | feel that | am a nervous person. v

27 6 When | buy clothes, | concentrate on quality nmbign v
appearance.

28 7 | am fearful of meeting important people. v

29 3 | feel | am a very shy person. v

30 1 | am very forgetful. v

31 CM Ideas flood into my mind when | fall asleep.

32 CM Ialways feel that my views are not good enough.

33 CM Ithink my friends are happier than | am.

34 CM 1think I will fail at every thing I do.

35 CM lusually say things then regret what | have said.

36 CM |Idislike it when others censure me.

Note Facets N. 1= anxiety, 2 = body disorder, 3 =tieacsensitivity dimension,
4 = social relation disorder, 5 = sleeping disoréer thinking problem, and 7 =
inferiority complex; CM = the consonance measufe;the key answer.
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