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INTRODUCTION 

In the past the emphasis was given to intelligence as the 

.sole major determining factor where academic succ"ss was 
concerned and 'darburton (1969) wro t e: 

The ignorance of educationists in the field of 
personality makes a striking contrast to their ability 
to estimate educationa l and intellectual capacity, 
imperfect as t hat may be. The understanding 
of children's personality and the teacher's ability 
t o assess these traits is perhaps the most i mportant 
topic in the whole field of education. 

I1here woul d we be today if we assumed that al l children are 

of equal intelligence? I"e cannot therefore assume they are 

equally anxious , introverted and have t he same persistence 

in the performing of a task, just as we cannot assume they 

have equa l intellectual capabilities. " ••• any attempt to 
·.mder;jtand the complete causal chain associated wi th school 

attainment must include the effect of personality ' on the 
child's \vork in the schoo l." (Eysenck , 1972). 

In t he past few years there' ha s been a marked increase in 

the research being conducted in fields other t han intelli­

gence, and a wide variety of research reports has subsequently 

drawn attention to the importance of social factors and early 

experiences in the home. Environment affects both the develop­

ment of intelligence and the leve l of achievement. In the 
research literature is a series of papers which describes 

the relationship bet'Heen personality and academic attainment. 
The results have been far from c l ear-cut and consequently 

have attracted little publicity . 

Research has shown that relationships do exist between'certain 
personality factors and scholastic success , but the measurement 

of personality is not an easy matter. Host research in this 
area has tended t o use the personality tests developed by 

R.B. Cattell or H.]. Eysenck and this has limited the range of 

the correlates of personality and attainment and led to the 

emergence of certain trends. 
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As a result of a research project undertaken by A. Noble 
of Rhodes University ,. Grahamstown, which amongst other 

aspects concerned itself with persona lity and mathematical 

attainment, the writer decided to conduct a research 
project in certain selected schools in t he Cape Town area. 

The afore- mentioned study which was conducted in a l most all 
the Grahamstown schools had yielded some interesting and 

surprising results and the -"riter wished to ascertain if 
similar results were to be found in a different part of t he 

country with pupils of similar socio- economic , l anguage and 
cultura l backgr ounds . 

The present study concerns itsel f with an investigation of 
the personality factors as measured by t he Children's 

personality Questionnaire (CP Q) , as constructed by ILB . Porter 
and R. B. Cattell (1 968), and mathematical attainment. The 

CPQ was considered the most suitable personality test as it 
has been standardised for use in t he Republic of South Africa. 

Hathematics was chosen in preference to genera l academic 
a bility (as used in most other similar studies) , in an attempt 

to concentrate the focus of the research . It was decided 

to confine the investigation to the age range nine to thir­

t een years , because t!1e unexpected finding s of Noble (1 974 ) 

occurred within this age span and because most research has 

hi t herto been conducted with older children and v.niversi ty 

students. 
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CHAP'r"R 1 

'rHE CONCEPT OF' P3RSC: ,ALrry 

1.1 Developmental Perspective 

"personality is influenced by inborn temp erament . intelligence. 

and physical character istics ; but personality growth depends 

most strongly upon interaction \'lith other peop l e." (Ye lon 

and Weinstein . 1977) 

Many years ago. children were simply regarded as small-scal e 
adults and were treated accordingly. However. childhood is 

a distinct stage of life and we know that children become 
adult s "through a gradua l process of physical. social. 

emotional , moral and mental growth . As they grow they have 
ways of Undel" stanC:;~ng . of reacting . and of perceiving that 

are appropriate to their years . to \Vilat psychologists cal l 

their stage of develo?ment." (Ye l on anddeinstein . 1977). 
Therefore. if children are to be taught successfully. t eachers 

should be aware of how they develop, t hink and respond. The 
stage that a child has reached plays an extremely i mportant 

and significant role in his re adiness and ability to learn. 

If a particular ceve lopmental stage has not yet been reached. 

his lack of ability to comprehend a particular concept or 

task would probably r"~'sult in wasted effort on the part of 

both te acher and child. 

Developme ntal psyc hology i s the branch of psychology that 

studies the human be ing from concept ion thoughout his whole 

life . 

"Arno l d Ge s sell who established the famous Institute of Child 

DeveloDment at Yale University during the 1930s. was the first 
to tTy to convince educators that gro,ytll and development 

occurred in an lillvary ing sequence ," ( Spr in thal l anu Spr inthall . 

1977 ). The developmentalists believe tj,at people pass through 
staGes of personality groYofth and that a:'1Y personality develop-
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ment follol'IS a sequence , just as intellect ual growth does . 

Every human being is a unique individual and will deve l op at 
his own rate , but will pass through all the stages, which do 

overlap. Definite, clearly defined beginnings and endings of 
stages are not USUJlly ,?pparent. 'rhe ranges 1.n which deve l op­

ment could be considered to be ' norma l ' , are of course, wide. 

Developr:lental psychology requires that the child be examined 
separately in all his different stages of development and his 

behaviour be c l assified i n various ways. General l y speaking , 
the stages could be: pr~nata l; infancy ; ear l y childhood ; 

later childhood ; (puberty); adolescence ; adcllthood; middl e 
age and old age. The problem that arises here , is that as 
soon as any continuous, on- going development is broken up into 

stages for the purpose of study, it could easily happen that 

one would lose sight of li the uniqueness , the individuality, 

and the authenticity of the whole child . " (Lugo and Hershey, 

1974) • 

Hurlock (1975) sees developmental psychologists as having six 

ma j or 

(i) 

(ii ) 
(iii ) 
(iv ) 

(v) 
(vi ) 

object i ves : 
to find out "yhat the COlTU1l0n and characteristic age 
changes , i n appearance , in behaviour , in interests 
and in goals are from one developmental period to 
another; 
to find out when these changes occur ; 
to fi nd out what causes them ; 
t o find out how they influence behaviour; 
to find out whether they can be predicted or not ; and 
to find out whether they are individual or universal. 

In its early years , developmental psychology was concerned 

with t rying to establish at what ages various stages of 

development occurred. These attempts quite obviously yielded 
the ",/ell known fact that individuals reach the different 
stages at different ages . Human bei.ngs continue to deve l op , 

to change , and to be affected by experience, throughoclt their 

l ives . The most dramatic changes do , of course , take pl ace 

i n childhood , but adolescence is another period of intense 
and noticeable change . Despite the age- variations at which 
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children -pass through the various stages, it is believed that 

physical, emotional and mental growth are related. Ye l on and 

',",einstein (1977) note that "every aspect of human growth 

influences every other aspect. There is a positive correla­

tion, a direct relationship, among physical, emotional, social 

and mental development." 

There are, of course, many ways in which hurfian behaviour and 
development can be examined systematically. One particularly 

interesting framework is the one put forward by Lugo and 
Hershey (1974) where they propose four distinct domains of 

human behaviour within which the child psychologist can work. 
These domains and so;ne examples of the type of behaviour they 

inClude are: 
(i) Biological 

(ii) Social 

(iii ) Affective 

(iv) Cognitive 

all biological processes and their 

psychological implications 

effect or institutions on human 

development, effect of society and 
groups on development 

feelings, emotions, motivation 
thoug'ht processes, language development, 

learning processes 

"These domains or systems are in no way independent, separate 

systems, but are highly interrelated and interactive." They 
merely provide the basis for the systematic study of human 

behaviour as it develops according to a definite pattern. 
There are of course many other developmental domains which 

could be discussed, but they could all be considered to be sub­

divisions of those given above , and these four have been 

chosen as a basis for discussion, but not because they necess­

arily represent the generally accepted divisions of develop­

mental psychology. 

All the above domains represent areas of developmental growth 

which deterrrcine the unique personality of an individual, but 
two, namely cognitive and affective development are more closely 
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related to the ij ,lplications of the present study than the 

other two. 'l'hese tylO will therefore be discussed in greater 
detail than the biological and social development of the 

child. 

(i) Biological domain 

Lugo and Hershey (1974) illustrate four areas in which man's 

human biological potential may be more fully deve loped. 'rllis 
would be achieved by promoting: 

(1) Physical health 
(2) Physical competency 

(3) Genetic adequacy 
(4) A biologically mattITing self-concept 

Biological maturity is not something that is reached at the 
end of adolescence, but something that continues through adult­

hood. There are always skills and talents that remain unex­

plored and failure to recognise this I'!ould be a major short­

coming. 

(ii) Social domain 

It is important to develop to the best possibl e degree, the 

social effectiveness of any individual. To predict what 

qualities will be needed for living a full meaningful life 

in the years to come is no easy task . This makes the task 

of determining how to educate and raise children of the 

present generation, one of the most socially relevant activities. 

Lugo and Hershey (1974) see socialisation as "the process by 
which someone learns the WdYS of a given sociGty or social 

grou,? so that he can function within it." 

(iii) Affective domain 

Affective education could be regardGd as the emotional well­

being of pupils, and according to Yelon and Heinstein (1977) 

it includes " ••• thG confidence children develop about their 
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own abilities, their relationships with othe:cs, and their 

willingness and ability to express themselves. And affective 

education also pertains to values and attitudes." It appears 

therefore to enconr;>ass a \;ride range of psychological states 

and according to Lugo and Hershey (1974) " •.• affect is a 

constalltly changing entity." 

Bloom (1976) in dealing with attitudes towards 'subject­

related' performance, coins the phrase ' Affective Entry 

Characteristics ' which co r.les close in meaning to the term 

'motivation'. Obvious l y individuals approach the learning 

tasks of their choice ' .. vi th enthusiasm and perhaps some con­

fidence . Bloom goes on to observe that"... individuals 

vary in what they are emotionally prepared to l ea:im as expres­

sed in their interests , attitudes and self views." A child 

will most often like an activity that he fee l s he has done, 

or can do, successfully. Success or iailul'e, approval or 

disapproval of parents , teachers and peers , are all likely to 

cause favourable or unfavourable attitudes towards school or 

school l earning. Bloom (1976) sums this u p by saying, "while 

the process evi<',ence is v ery limite d , it is believe d that 

relev2nt affect is deter"lined by the individual ' s perceptions 

about his achievement and that , in turn , affect is a deter ­

minant of future acl1ievement . " 

As mentioned earlier, affective education also pertains to 

( moral) values . One such theory of l;1oral develOpment i s 

that of Kohlbelog, W11icll is based on piaget' s develo;)mental 

theories. This is described by Yelon and Heinstein (1 977) , 

and the theory It • • • rests on the premise that chi.lclr.en d(~velop 

mora.li ty, develop v =rsonal value systems, in the process of 

gro';ring and interacting with tile environment." Children reach 

different stages of r"oral development, but teachers do 

influence development as a re5ul t of the school elwironment. 
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(iv) Cognitive domain 

This domain, which is basically learning and thinking, lies 
at the heart of Piaget ' s theory of development, and he has 

been probably the most influential theorist on the stages of 

cognitive development. Social competence and moral develop­

ment are considered to be dependent on cognitive gro\'!th , and 

this seems to be one of the newest and most significant areas 

in educational psychology. 

Piaget proposed that cognitive growth takes place in develop­

mental stages, meaning "that the nature and make-up of intelli­

gence changes significantly over time." (Sprinthall and 

Sprinthall, 1977). They go on to say, "the stages of growth 
are distinctly diffel'ent from one another, and the content 

of each stage is a major system that determines the way we 
understand and make sense of our experiences (par"<.iculai'ly 

the exper ience of learning from s:Jmeone else)." During these 
different stages, children use different cognitive systems 

and each is a major qualitative transformation. Each stage 
is unique , though it depends on the previous stage fOl' its 

own development. Lugo and Hershey (1974) note that "the 
stages appear in a fixed invariant sequence although the time 

for their appearance varies depending on both biological 

growth and the extent and timing of experiences." There are 

four distinct stages of cognitive development, but they lie 

within broad age ranges . 
(1) 0 2 years Sensorimotor 

(2) 2 7 years Intui tive or Preoperational 

(3) 7 - 11 years Concrete operations 

(4) 11 - 1 6 years Formal operations 

Because of the broadness of the various categories, each stage 

has sub-categories. It must be remembered thou9"h, that the 

thinking of each stage is different from the precedin9" one 

and t he change from one to the next i s a major leap forward, 

not a gradual process. 
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(1) Sensorimotor stage (0 - 2 years) 

Dtu'ing this stage, behavioux is dictated by the senses and 

mo tor activity. "The child's impression of the ';,or ld is 

formed by perceptions of his or her senses or by his or her 

own increasing manipulations of the environment." (Yelon and 

Ueinstein , 1977). It is dl'.ring this stage that babies begin 

to develop the concep t of 'object permanence ', because babies 

knowing only themselves, believe that objects only exist if 
they can see them. Activity is therefore practical, without 

language to label experi,ences, or to symbolise and hence 
remember, events and ideas. 

(2) Intuitive or preoperat i onal thought (2 - 7 years) 

Vocabulary developl'lent is probably the most significant duxing 
thi s stage and a s they are no longer bound to their immediate 

sensory environment, children increase markedly tl".eir ability 
to form mental images. This major change, in 'that they are 

now able to use language and thus communicate, comes at a 
time when they are maximally ready to l earn language. Obviously 

the richer the verbal environment at the time, the more likely 

it is that language will develop. 

The predominant learning mode is intuitive. "They are not 

overly concerned with precision, but delight i n imitating 

sounds and trying out different '!{ords. They are a l so uncon­

cerned with the consequences of language." (Sprinthall and 

Sprinthall, 1977). It is as a result of intuition that a 
child would choose a t all, narl'O'U g l ass of water as containing 

a greater volume than one which is short and broad. The 

preoperational child cannot cOf:1prehend the principle which 

Piaget calls ' conservation'. Yelon and ~einstein (1977) 
describe this as " ••• the ability to recog nise that basic 
attributes of an object , such as nlL'ubeI' or weight, remain the 

sa:ne even '.I{hen the appearance of the object is transformed." 

If the child has !10t reached this stage of his development, 

then no amOtmt of explanation will enable him to corn:e>I'ehend 
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the concept of 'conservation. Sprinthall and Sprinthall (1977) 

sum up by saying " ••• the mental structures at the preopera­
tional stage are largely intuitive, freewheeling, and highly 

i ;:-,ag inati ve. Do not assume, however, that because the process 

seems illogical it is necessarily inferior as a mode of 
thought." 

(3) Concrete operations or Operational thinking (7 - 11 years) 

'rhe children have by now developed the concept of conservation 

and can concentrate 011 more than one dimension at a time. 

They begin to become logical in their thinking and are able 

to test the answers to problems. Sprinthall and Sprinthall 

(1977) observe though that "... in their 'yholeheal'ted abandon­
ment of magical thinking, fantasies, and imaginary 'friends' 

they become almost too literal-minded • •.• they cannot 

separate hypothesis from fact." 'l'heir logical thinking though 

is only at the beginning and they can only solve problems that 
are set in concrete terms and cannot extend their logical deduc­

tions to imaginary situations. If their teacher desires some­
thing to be done in a particular 'Ilay, then the children can 

see no other possible way in which something can be done, and 
this is a concept which teachers and parents so often fail to 

realise. 

Once children are in the stage of concrete operations they 

are no longer totally egocentric and can commlmicate and COTIl­

pal'e other points of view wi th their own and possibly decide 

what is right. Yelon and Weinstein (1977) see this as 
" ••• a very good staCie:. for co-operation anu for competition, 

for the social interaction in which ideas are used." 

(4) Formal operations (11 - 16 years) 

This stage coinciues, more or less, with adolescence and here 

children can think about abstractions, visualise logical 

solutions internally, and develop formal patterns of thinking. 

\ 
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They can app ly a theory to many prob l ems or vice versa and 

need no l onger work witll only what they can see. Yelon and 

lJe inste in (1977) say that during this stage chi ldren" can 

organi "~e information, reason scientifically, build hypothese s 

based on an und(~:rstandin9 of causality, and te st their hypo­

the~;es." Sprinthall and Spril1thall (1977) maintain that the 

more active the symbolic p1'ocess is, the better the cognitive 

grmlth. Thus ';Iri ting poems is better than reading them; 

making fil lllS more effective than vie,ling; taki.r1g part in an 

improvised drama pl'eferable to observing th('!n1 . 'rhey suggest 

therefore that "probably the most creative and significant 

task confronting secondary-schoo l teachers, is the challenge 

that this theory of growth presents, to build ne-'I ap?roaches 

to ctu'Iriculum matel"ials .. 11 

In conclusion then it should be said that a significant educa­

tional i mp lication of cognitive deve lopment is t i'lilt growth at 

any of the staues depends on activity. A logica l consequence 

of Piagetian stages should be an active school and if one 

accepts these develonmental stage s, teachers s hould bear the 

cogni tive level o f the pupils in mind and always rel.lcmber tlwt 

the thought processes of adults are different to those of 

children. It c an be said that all the lines of human develop­

ment sketched in thi s section can be subswned under the heading 

of Personality , which should, therefore, be more Closely defined. 

1.2 The Problem of Definition 

Differe nt aspects of human personality almost c er tainly aFfect 

leal' ning and acads)(,ic performailce and while there is no 

definite [orremla that can be app lied to children in order to 

guide t ilem accordin(J to their ovn personality attributes, 

"there is every reaSO;l \;Ihy \lie must recognise t hat the differ­

ence's Ylilicil e),ist in their sCrlo1astic pel'formance may be as 

much a function of tlleir personality as of their intellect." 

(Child, 1973). 
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;}hen one loo)(s at ' !,crsonality' and attempts to defi·,.1e it 

in a uay that is acceptable to a ll, it b2co~es obvious that 

thi s is an impossible task . Uhat one is atter.lpting to do, 

is to define the total organisation of man . It is a search 

for an understanding of , individual differences , teiolperamenta l 

perculiarities and other deviations from accepted 'normal ' 

behaviour. There Goesn ' t appear to be any generally agreed 

definition of pel'so,1ali ty but if one selects a few , it 

becomes apparent that there is some region of agreereent . 

According to Hal'sh and schrickel (1 950) , ' personality ' may 

be regarded as " that w:,i~h characterises an individual and 

deterwines his unique adaptation to the environment-" Allport 

(1 961) sees persona li ty as " the dynamic org anisation wi thin 

the individual of t!,osC! psychophysical systems that determine 

his cllilractel'ist ic behaviour and t hought. It Burt (1 965 ) defines 

personality as denoting "the dist i nctive way in ~rhich any given 

indivi dual ' s non-cognitive or dynamic tendencies are organi_sed, 

L e ., the v arious affective, conative and emotional propen­

sities which chiefl:' determine his interests , motives , prefe­

rences and indeed, his whole social and pel'sonal behaviour . It 

It is apparent from these definitions that personality will 

be an important factor in determining the behaviour and academic 

success of a pupil and its effects should therefore be inves­

tigated. Child (1 973) goes along with t his as he sees person­

a lity as "the more or less stable and enduring organisat ion 

of a person 's character, t eJaperament , inte llect and physique 

wh ich determines ),i s unique adjustment to the environment. " 

He explains his definition by e:..:panc1ing on three key-words : 

temperament; char2,cter and intellect. 

He sees temp"ra]~ent as being a qua l i t y ,rhich describes "the 

inherent disposi ti:;n under l ying personali ty . Physio l ogical 

factors, there frOTa birth , such as variations in endocrine 

g land secretions in response t o different environmental 

setting s , distinguish our exci tabi lity, instability or placidi ty ." 

The effect of environmental factors makes, as for intelligence, 

the observation of temperament difficult. 
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"Character, on the other hand, is an evaluative t er.1 referring 

to such traits as honesty , self-control, persistence and 

justice • ••• Envirol1lnental constraints accompany the expression 
of inlleri ted ternperarn:mtal qualities and l ead t o character 

development." This deve lopment of char acter is therefore 
dependent on the t emperamental potentialities possessed at 
birth and the environment t o which the child is exposed . He 

have thus a situation very simi l ar to t hat thought to exist 

in t he concept of intelligence , where both heredity and 
environment play their par t. 

Intelligence must a lso p l ay an i mportant part in t he deter­

mining of personality since Child's definition (and most 

others) ment i ons " adjustment to t he environment". Chil d 

sees bright chi l dren as attaining higher l evels of abstrac­
tion and "in consequence they may face and solve life's 

problems in ways which contrast with t hose of the not so 

bright ." 

The numerous descriptive terms which ar e employed by those 

involve d in the field of 1)er sonal i ty, produce so h1Uch over­
l apping that it would seem i mperative to follo\l a procedure 

of "reducing them to a small nwnber of relativel y independent 
tendencies , capab l e of serving as principles of classification ." 

(Burt, 1965) 

As l ong ago as the second century A.D. , Galen proposed a 

typology based on the distr ibution of the' body- fluids ' or 

' humour s ' as f irst sug ~; esL:d by Hippocrates . These person­
ality types were termed the ' me l ancholic', ' sanguine ', 

' phlegma tic' an d ' cho l eric ' and are described as follows: 

melancholic pess i mi stic , suspicious, depressed 

sanguine optimistic, sociabl e , easy- going 
phl egmatic calm , controlled, lethDrgic 

choleric Dctive, irritabl e , egocentric . 
Fo l lowing on the early ideas o f the Greeks , Immanuel Kant 

produced, in 17 98 , his faloous 'Anthropolo] ie' in which he 
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dealt '(Ii tIl these four te;r,peraments . His idea was that every 

person would fit into Ol1e of these separate and lUll'elated 

categories. However , this appear s to be a bit rigid and does 

not make allowance for different degrees of various }'erson­

ali ty character istics . 1Jundt, '.'1ri ting a t the beg inning of 

the c entury , maintained ' that the fourfo l d division was justi­

fied provided two pl',inciples could be incorporated. One was 

the ' strength' of a person ' s feelings and the other their 

' speed of change I . In other words he had shifted the emphasis 

from 'a typology conceived as a categorical system' which 

only allocates people to one of four quanlli'ants, to a quanti­

tative , two- dimensional system in which people can occupy any 

positiol'l and any combination of positions on two major dimen­

sions labelled ' emotionali ty' and ' changeability ' . (Eysenck 

and Eysenck . ' j 969) 

STRONG Bj·!O'fIO:; 

melancholi c choleric 

phlegElatic sanguine 

\·lEAK Ea :OTION 

I n other ',;/ords . t\:/o people coul d both fall into the category 

Wilich labe l S them as say phlegmc.tic but they could differ 

mar kedly in their de]l'ee of unchangeabili ty and weak elllo t ion­

ality . 

These concepts of pel':.;onality types have found their way in 

a modified form to some present- day theories . " Es :';ential l y 

however , it may be sa i d that the task which fa c tor a n a l ysis 

se t s itself is precisely analogous to that posited by the 

~·:lu.ndtian scheme . " ( '::':ysenck and Eysenck , 1969 ) 
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During the period 1880 to 1930, personality theory based itself 

on a clinical and general behavioural observat ion. Freud 

could be described as the initiater of this approach and 

"Gross , Jung, Kret s chmel" and others act ive around the same 

time did not add much material to the scientific description 

of personality; they still relied very much on intuition and 

argument." (Eysenck and Eysenck, 1969 ). While it is fairly 

obvious that their's was a me thodologically ':Iea k approach 

there can be no doubt that their contribution was invaluable 

and Cattell and ~larburton (1 967) do point out that the init ial 

concepts from which the present questionnaire- method tests 

were conceived ';/er e fir stly clinical and derived from Freud, 

J ung , Kretschmer and others and wel'e also based on "sp..rewd 

n a turalistic observa tion and reasoning ." 

Personality then shi fted from this intuitive ap?roach to one 

tendi ng to exact ine asurement and experiment . Cattell and 

'Vlarburton (1967) point out that " ••• research proceded on t he 

no:cmal relat ion in a healthy science b e tween data and hypothesis , 

in which each s uccessive factor analysis produced cleaner 

evide nce on the emerging patterns , and each more definite 

emergence of a pattern l ed to a cleaner hypothesis." 

Before expanding on t i;is factor analytic ap ;)roach it would 

be as well to loole at a classification comp iled by Vernon 

(1 966) in which he sees three broad basic approaches to the 

interpretat i on of ;)erSO?1a li.ty 'Jilich he t erms (a) na ive , 

(b) i n t uit ive and (c) inferential. Persollc.lity is discussed 

'undcl"' these three llet:'\din,Js by Chi ld (1973), because il lnode.en 

t;1eories of pe:Y.':;o?lali ty structLU'e are many and diverse . To 

assist in containing these we shall adopt a very usefu l 

clas s.ification ..... II 

(a) The naive a1)?r'oach is based on "superfi.cial, face-value 

observa tion ~; a;~d interpretutions of oveI't bellavi01xr: 

wi t ~'lout the use of standc:rc1i s e d nOrfl15 . "idh~t we see 

in oth.er peoplG i s conditioned by ou.r 0 './11 disposi t ion s , 
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attitudes, motives, biases and interests and we build 

up a rule of thumb about hurnan nature on the grOlmds 

of previous anecdotal eXl")erience. " (Child, 1 973). He 

suggests that these interpretati-:ms of personality 

have no chance of succeeding for a variety of reasons: 

They tend towards an over-simplified view of humC)n 

nature with rigid stereotypes based on limited and 

biased experience and people can create 'masks ' to 

disguise or reveal particular qualities. 'rhe observer 

tends to spot the 'irregulal" behaviour only, as this 

is more conspicuous and also to undervalue a person whose 

ic.eas clash with his own views. It appears therefore 

that nothing sOlmd or reliable would emerge from this 

type of analysis and its virtues are therefore highly 

questionable . 

(b) Intuitive theories of persoYla lity are those tl1at seem 

from the innovations of Freud and his folloywrs (eg. 

Adler and Jtmg) and more recent ly the neo-Freudians 

( eg. Horney, Fro, ~:ln and Sullivan). This theory has had 

a substantial follOl'ring anC! for;r,s a basis for therapy , 

but seems to have litt le use to the teacher in the 

clas ~;room situation. The intuitive approacll , according 

to Child (1 973 ), is the " subjective , and asswned 

unlearned, under standing of human conduct forming the 

basis'of Freudian psychology ." This theory has, as 

was stated before little practical value to tile teacher, 

but in addition the assUJ'11")tion t112,t man ' s adaptability 

plays little or no part, in that his personality is 

established in his f irst fe,'! years, seems to i mpose senne 

limitations on its usefulness. 

( e) The first two theories seem to offer little to this 

investigation, so one lool~s to the inferential approach 

for progress in the understanding of the concept of 

personality. This approach is objective and scientific 

and "has its origins in the belief that man ' s behavioura l 

t endenc ies can be Classified as tl',:1i t s or factors mea sur-
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able using tests and evaluated chiefly by the use of 

factor analysis." Child ( 1973). The difficulty with 

this approaci1 is as to whether it is true that behav"': 

ioural tendencies can be clas c;ified or not. Allport 

(1961) raises this problem: "Are the diJaensions or 

elements we take such pains to analyse out of the total 

fabric or personality really parts of the life as 

actually lived, or are they artificial constX'ucts?" 

Allport goes on to say that he thinks the psychometrists 

have to be content with "mere approximations to the 

structure of the individual personality." 'l'he person­

ality factors and types will be discussed in the next 

few sections and it will suffice at this stage to discuss 

the feasibility of the inferential approach. 

The points already made are in favour of the inferential 

a pproach and it should be remc",bel'ed that Galen's and jung' s 

typologies were the beginnings of this approach. Huch pr09ress 

has been made , with D.]. Eysenck and R.D. Cattell possibly 

being two of the leading psychoJ.!etrists at Ule present tine. 

Eysenck has developed descri;)tions of three main personality 

types, name l y, extraver sion-introve~c sion, ne urot icism­

stability and psychoticism- normality. Throughout his arguments 

Eysenck is obviously firmly in favour of the inheritance of 

personality characteri s tics . 

Cattell differs in approach to Eysenck as he has extracted 

sixteen pel' sonali ty factors which he terms source traits and 

from these he derives second-order factors and criteria, 

some of "Hhich are almost identical to Eysenck's character 

types. 

Early attempts at the questionl1arie-met!lod approach were not 

encourauing and even at the present time it is not vithout 

its critics. As Vernon (1938) pointed out: "'1'he attempts 

to c l as s ify test items of symptorns logically into dist i nct 

groups has not we "ms t adlili t , been successful." Several 
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questions can be pos2d in connection ·,ri Ll these so-called 

pencil-and-paper tests. Are the tests fakeable? Do people 

give socially d2si~'able responses rather than truthful ones ? 

How stable are the factors across different groups of people 

or for the same person? , i<lhere variations occur, are they due 

to unrealiable test material or are they genuine changes in 

personality froT,l one test to the next? EO\r total is the 

profile presented by all the factors together? Satisfactory 

ans\vers would be needed before these tests could be unequi­

vocally accepted , but while this cmmot be achieved at this 

stage, it is possible to gain a fair level of acceptance for 

the tests. Saville and Blinkhorn (1 976 ) are of the opinion , 

and justifiably so , that questionnaire tests are fakeable but 

that social desirability re sponses c an to some extent be 

controlled. Eysenclc and Eysenclc (1969 ) agree about the fake­

ability of tests and say "it is impossible to prove that the 

questionnaires were answered truthfully." This is of COU7.'se 

so and thus it is very important that the correct impression 

about the test be given by the tester before t he testing 

commences. Child (1973) summarises tf!e opinions of various , 
investigators and answers most of the above questions by his 

conunent: 

The reliability obtained from testing and retesting 
the same group with the same or a parallel form of 
inventory has bee,l encouragi ngly h igh . The closer 
the testing sessions in time , tile higher is the 
realiabili ty. 01.1."1' reservations about such inventories 
inClude the problem of ~mowing ·:;hether changes in the 
score from one occasion to the next are a measure of 
vnreliability of the test material or an accurate 
measure of personality chanae (or both ) . EOl'eover , 
we cannot be ce~' tain that al l di::lensions of personality 
have been catered for in the selection of items on 
exi s ting inventor ies ..• 

\lhat emergGo from all of this was that a more dctailGO 

approach \~/as rerr ~.l..il"\c.cl in \.,hic~1 hO;!Iogeneous questionnaires 

had to be constructGd and intercorrelated "in order to study 

the dimGl1sionali ty of the w}lOle field , and indeed it became 

necessary to go eve~1 further than ti1at i!nd intercol':celatc 
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individual it ems i n order to achieve greater homogcneity 

in the measuring instruments. " (Eysenck and Eysenck, 1969 ) 

The measnrement of pCl'sonality is f,:1' from simple, but 

Entwhistle (1 972 ) makes the observation : " the advent of 

t he pencil-and-paper group tests which have been cal'efully 

developed and validatcd has stimulaL'd interest in tilis 

research area ." Certainly, the amount of literature avail­

able i s indicative of this and certain trends are emel'ging. 

Host of the British studies have used the personality 

inventories developed by either Eysenck or Cattell and as 

stClted earl ier the present study makes use of the te s ts 

developed oy the lat ter . The CPQ has been standardised for 

use in the Republic of SOIJ.th Africa , and du Toit and Nadge 

(1 972) see a need for " an instl'urnent for eVCl l uati.ng children's 

persona lity tr a i. ts at an ear l y age ." They give as one of 

t he reasons that "by early recognit i on of these pl'oblems , many 

behaviour difficulties can be avoided or treated before t hey 

harden into comp l ications resistant to treatment." I-lhi l e ' 

thi s is obviously of utmost im~)ortance , educationists should 

not lose sight of the fact tha t it is not only the problem 

cases t,lat need speciCllised attention but that children fClll 

into many different personality groups and the:.;" all seem to 

indicate different needs and hence a varied ap:>roach 1.S 

n ecessary in order to accommodate them. 

1.3 Primary Pel'sonality Factors 

"Psycholog i ca l COIJ .l ;;on sense , and even a slight acquaintance 

with existing mul tivar iate statistical analyses , should 

suffice to convince one that no single test is li2-:ely to tap 

more than a slight frClction of all the dimensions of person-

al i ty." (Cattell and ;.larburton , 1367). Charles SpeClrman can 

be credited \Ii t il pioneering the first factor - analytic studi es 

o f persona l ity , but there are three workers who have been 

particularly active in this field over many years. J.P . Guilford, 

H. J . r:;ysenck and IL B. Cat te ll have a ll produced qw~ s t iol'lnaires 

worthy of note al1d there is a !,)reat deal of similarity in the 
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person~lity fa c tors which . their respective tests yie l d. These 

personality tests are based on tileor ies which have emerged 

from statistical evidence on ?ersonality structure. They 

are cons tructed to measure , by hypothesis , a derr,onstrated 

bas i c source t raitor factor , and not just simply in t he 

hope that something Ylill emerge afterwards. 'E he lleed for 

t ests that can conveniently be applied to children has long 

since been recognised. Their use in the clinic setting is 

obvions, but even in the school in the hands of a psychologist 

or a ·teacher with the necessary background , the test results 

could be of great value. 

At the first l eve l of Cattell ' s model of personality , there 

are many surface traits of personality . Surface traits are 

t he directly observable aspects of hwnan behaviour, the labels 

whi ch are frequently used in our everyday experience. I t i s 

the fir st - order factors or 1'1' imary sonrcecrai ts which are 

c l aimed to represent the universa l basic variables i n the 

total personality structure. 

The CPQ of Cattell produces a general assessment of pel"sonality 

by measuring fourteen distinct dimensions or traits of person­

ali ty "which have been fo\,md by psychologists to approach the 

tota l personality" (Porter and Cattell , 1968) and these will 

be discussed more fully at a later staGe. 

1. 4 Some Second-Ordex' Factors 

At times , the identification of a par ticular first - order factor 

proves to be difficult and eVe,"l obscure , but one thing emerges 

rather clearly fro)11 most of t,1e \fork \}ncler review , name l y the 

repeated appearance of two pel"s::>nali ty dimen sions closely 

resemblinG stability- nc.uroticism and extraversion-introversion . 

" It woul d appear therefore t hat Cattell ' s studies line up wi th 

the others rev ie·.;ed .,. to define the same two fundamental 

dimensions of perso!lali ty Yle have encountered so often." 

(Eysenck and Eysenck , 1969) . 
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It is necessary to examine these two second-order factors a 

little more closely and separately. 

EXTRf;VSP.SION and IlTl'ROVS1,SIm! are t erms commonly acknowledged 

to have been coine d by JUYlg (1923). other authors had put 

forward psychological Uleories based on a type division, but 
he was the first to gain widespread acceptance for the type 

theory. Jung ( 1923) sees it as follOWS: 

Extraversion means an outward turning of the libido. 
\,'Ii th this concept I denote a manifest relatedness of 
subject to object in the sense of a positive movement 
of subjective intel'est to'ilards the object. Everyone 
in the state of extraversion thinks , feels , and acts 
in relation to the object, and moreover in a direct 
and clearly observable fashion , so that no doubt can 
exist about his posit ive dependence upon the object. 
In a sense , therefore , extraversion is ar. outgoing 
trans ference of interest f rom the subject to the obj ect. 
The stC:l:e of extraversion means a strong, if not 
eXClusive , determination by the object. One should 
syeak of an active extraversion when deliberately 
wi lled, and of a passive extraversion when the object 
compels it, i.e . attracts the interest of the subject 
of its own accord, even against the lat ter 's intention. 
Should the state of extraversion become habitua l, the 
extraverted type appears. 

Introversion means an im/ard turning of the l ibido 
whereby a negative relation of subject to object is 
expressed . Interes t does not move to\\fards the object 
but recedes towards the subject . Everyone whose 
attitude is introverted t hinks , feels and acts in a 
way that clearly demonstrates that the subject is the 
chief factor of mot ivation while the object at );lost 
receives only a secofldary value. Introversion may 
possess either a mOl"e intellectual or a more enotional 
character just as it can be characterised by either 
intui tion 01' sC'!Il';ation. I n troversion i s active when 
the subject wills a certain sec lusion in the face of 
the object: it is passive ,Ihen the subject is unable 
to restore c:gain to the object the libido ,'"1ich is 
streaming bacl: from it. \1hen introversio,', is habitual, 
one speaks of an introverted type. 

Jung does stress that it 1S a mistake to thin): of introver s ion 

as Elore or les s the sai,le as neurosis. Considered as concepts , 
there is no connection between the two at all . 
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Al l the investigation and testing which fo l lowed was generally 

ineffective and t he factors whi ch were produced subsequent ly , 

seemed to resemble Jlmg ' s I - E , but nothing was concl usive. 

However , there can be no doubt that the present- day concepts 

of 1- 8 do not differ markedly from J ung ' s defini tions and 

this has been borne out by Hi l debrand (1 958 ) in an in- depth 

factorial analysis of Jung ' s hypotheses. 

Hany questionnaires have been pr oduced , and as a result t ra i t 

names have become a source of confusion . ~!Ihat was ' intr oversion ' 

to one author was not introversion to another. Savi l le and 

Blinkhorn (1 976 ) ask , II 1 S i t not possib l e to find a basic 

set of constructs by which we c an l.mderstand human p ersonality? 

The factor analysts believe it i s. " The differences found in 

the resul ts of different tests which claim to meaS1.)X'e the 

same thing are probabl y a cOlnbination of differences: 

(i) in the meaning of t he terms; ( ii) in the items included 

in the tests and ( i i i ) in the methods of scoring. 

Like Cattell, Eysenclc is more interested in compC:l'ing charac­

terist ics of an individual wi th the characteristics of peop l e 

i n general, than with how characteristics are related wit h i n 

the individual. vfhile Cattell is in broad agreement wi t h 

Sysenck that personality is best described in factore<":' sca l es , 

their methods are quite different. Ca t te l l l ooks for obl i que 

pl'imal'Y factors ~/hose intel'corcelations will y i e l d higher 

orde:c factol's , while Eysenck prefers orthogonal f<1ctors 

(Le. factol's "/ilic ,!1 ar;', comp letely uncol'l'elcltec1) with, in 

conS0quence , no poss i bi l i t .y of factorinG to a higl1~r order . 

Cattell thus aCCl.l.ses Bysenck of producing too few factors and 

hence having l ost information , whi l e Eysenck claims that Cattell ' s 

primal'y factors are unreli.ab l e . 'l'here is a aooe) de,: ', l of 

evidence , however , that EyseEck ' s two factors , extravers i on 

and nelJ.roticisli~ match rather closely to Cattell ' s similar 

fC'lCtOl'S. " In other ';/ords , Cattell ' s ques tionnaiJccs may be 

used to nleasu:ce these t\ JO type factors , and do so probably with 

t he same degree of accuracy as do the Eys ',mck and Gui l ford 

quest i :mnaires. " (i,ysenck and Eysenck , 1969) 
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Jung never formally elaborated part of hi s hypot .hesis w:1ich 

dea l t with a second factor in addition to extraversion -

introversion and Eysenck and Eysenck (1969) COllmlent: "This 

factor we may ••• call emotionality or instability or 

N!~UI~O'i'ICISl'i . The independence of neuxo ticism and intro-

version is stresse d by Jung ." Freud, however, tended to 

identify introversion with neuroticism and did not see them 

as being orthogonal at all. 

Host of the preceding three paragraphs obviously app ly equally 

to neuroticism as we ll as extraversion - introversion, but 

there has been, and still 

neuxoticism and anxiety. 

between these t-.'.'o at all 

is, some confusion concerning 

Some studies do not differentiate 

and consequently there has been a 

blurring of distinction be tween t herd. 

Cattell quite clear ly differeu :iates be t ,;.'eei1 anxiety and 

neuroticism as he h as second-order equations \/hich descr ibe 

these two factors separately . However, five primary factors 

are common to both equations showing that there is consider­

able over lap b2t\leen the two, but that they are distinct person­

ality ty[)es. There is ho~!ever, some tendency, in general, for 

neuxotic s to be L~ore anxious , but anxiety is not neuroticism. 

In conclusion , we see that ~rhi le there is some disagreement 

about the validity of Cattell's primary factors , he and other 

researchers are convinced that these factors are both reliable 

and valid. As fal' as the second-order factors arc concerned, 

although there is still somc divergence of opinion, the more 

established and recognised investigators agreC3 wi·th some con­

fidence about t he simi l arity of their conce? ts of neUl'oticism 

and extraversion and gcnera l opinion has tended to accept this 

development about these t'lJO descri ptions of ;Jersonali ty. 

1. 5 'rwo Personality Type s 

Obviously for ti1i s study the concepts of neurotic i sm al".d 

extraversion will be those as defined by Ca ttell ' s CPQ second-
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order equations. HO"/ever, because it has been proved that there 

is considerable over lap bet~/een the definitions of va:c ious 

investigators, it will be beneficial to look at what 'type ' 

of person we are describing and dealing with. 

In Eysenck and Eysenck (1 969 ) a study by Peterson is described, 

where Peterson extracts his own t-,o/O factors from Cattell ' s 

studies. "Factor 1 is marked by obedience (in children), 

stability of interests and attitudes , responsibility, conscien­

tiousness, good-natured" easy- going tendencies, p i.ltience, trust, 

good-manners , freedom from jealousy , determination and perse­

verance, co-operot ivel1ess, modesty and emotional stabi lity." 

This of cov..rse very strongly resembles a stability-neuroticism 

factor. Peterson's second factor has a striking resembl ance to 

extraversion and is "principally marked by boldness , outgoing 

social tendencies, open expressiveness , gregariousness , ener­

getic alertn(~ss , che erfulness, attenti venes s to others, and 

asserti veness. " 

Entwhistle (1972) sees neUroticism as characterised by 

unnecessary worrying , feelings of restlessness , by r,loodiness 

and general nervousness, while the stab le person would show 

generally controlled behaviour , tendino to be reliable, even­

t empere d and calm. The typical extravert is " sociable, likes 

parties , has many friends, needs to have people to talk to and 

does not like studyin:} by hir~ self. He craves excitement , tates 

chances , often sticks his nec k out, acts on the spur of the 

mor::ent and is generally an impulsive individual •.• 'i'he typical 

introvert on the other hand is a quiet, retiring sort of person , 

intros~ectiveJ fond of books r2ther than people; he is reserved 

and distant exceDt with intimate friends . He tends to 1)lan .... . . ~ 

ahead , 'looks beJ'or2 nco leaps', and distrusts the impulse of 

t he hloment . 11 

From the CPQ, Cattell ' s ty?,ical extravert would be outgoing, 

happy-go-lucky and ve;'lturesor"e while l1is introvert would be 

reserved, sober ( se:cious, silent , ill1cor.,mul1icative) and shy. 
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Neuroticism would be indicated by an excitable but submissive, 

shy, t ender - minded pel'SOl1 who would be tense and apprehensive . 

A more de tailed description of the CPQ factors which it is 

claimed by Cattell are involved In neuroticism and extra­
version, will be given later. 
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CHAPTER 2 

RELATED RESEARCH 

Research in the area of personality and academic attain-

ment has, for reasons mentioned earlier, been confined 

mainly to the last twenty ye ars , but while the nwnber of 
investigations has increased markedly, there is still a 

lot of conflicting evidence. This being a 'new' region of 
research has meant that it has covered totally different 

ground, while falling under the broad spectrum of 'personality 

compared with scholastic achievement'. Host research has 

dealt with a very generalised form of academic attainment : 

passing or fa iling at school; number of university courses 
taken successful ly each year; aggregate mark for end-of-year 

school examinations or a specific overall achievement test. 
Very few have dealt with individual academic subjects and the 

writer feels that this is a severe limitation of the research 
that has been undertaken thus far. Another limitation and 

reason for lack of clarity has been that the age range of 
t he subjects investigated has varied from approximately 

seven to fifty years old. Very little of the r esearch has 

been done at either end of this scale and the majority of 

i nvestigations have been directed at high school pupils and 
university students. 

For the two reasons J:lentioned above , naJ;Lely the large age 

range and extremely ' generalised' measure of achievement 
used, this study has been confined to subjects in the age 

range nine to thirteen years ( standards two to six) and Cat­

tell's personality factors have been compar ed with mathematica l 

attainment instead of general academic attainment. 

The majority of the questionnaires used in the var ious 

investigat ions to measure personality have been either those 

of Cattell or Eysenck. Both of these inventories yield 

Neuroticism and Extraversion as secoYld-order factors and 
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thus in reviewing the literature it will be s impler to deal 

with t hese separctely. 

2.1 Extraversion 

Of the s tudies that have been made , the evidence preJsented 

where the sample has been university students , is fa irly 

clear-cut. Lynn (1 959 ), Lynn and Gordon (1 961 ), Furneaux 

(1 962), Savage (1 962 ), Kline (1 966 ), Entwhistle (1 972 ), 
Saville and Blinkhorn (1 976 ) and others , all come to the 

conclusion that introversion (Le. l ow extraversion) is 

related to acader:tic success . There isn't any really contrary 

evidence presented , but a few (Kline and Gale, 1971; Cowell 
and Entwhistle, 1971) report no conclusive evidence for any 

relationship at all. 

Research involving schoo~ chi~dren is very confl icting. 
Child (1964 ) testing e l e-;ren to fi f t een year-olds, and 

Finlayson (1 970) using twelve to fourteen y ear-old boys, 
report negative correlations betl'leen extraversion and 

general achievement, \:ihile the converse i s claimed by Ent­

whistle (1 972 ) for primary school children, and Honess and 

Kline (1 974) and Orpen (1 976) for high school children. 
Entwhistle (1 972 ) presents a table which condenses Harbur­

ton's (1968 ) summaries of studie s vlhich have been done using 

Cattell's inventories. (Table 1). liarburton finds the 

same age trend noted by Eysenck , namely that of extraversion 
being related to success in the primary school , and a change 

at a~?roximately fourt~en to i ntroversion be i ng t he 
personality trait necessary for success. 
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TABLE 1 

SUi;;·iARY OF RSSiJLTS FROn STUDIES USING CATTSLV S 
HTVB:;TORICS: DIR8CTI ON OF CO::mc; LATION COEFFICIBNTS 

WITH SCHOLASTIC ATTAINl-iENT 

Age Group 

Second-order Pr i mary Source Under 12-1 4 15-1 7 Over 
Factor Trait 12 17 

+ - + - + - + 

Il1stabi lity(C-~ 0 3 0 1 3 0 3 
Tenseness (Q4+ 0 1 0 1 1 0 5 

Anxiety/ Insecurity(O+) 0 0 0 2 1 0 1 
l!euroticism Bad-temperedness(D+ ) 0 1 0 2 2 0 0 

unre liability(03-) 0 1 0 5 0 2 0 
Suspiciousness (L+) 0 0 0 0 0 0 2 

Total 0 6 0 11 7 2 1 1 

Aloofness (A- ) 0 0 0 6 3 0 0 
Introversion (1) Desurgency(F- ) 0 3 0 0 8 0 3 

Shyness (H-) 0 2 0 2 3 0 1 

Total 0 5 0 8 4 0 4 

Introversion(2) Subl!lissi veness (E-) 0 1 7 0 4 0 1 
Independence(02+) 1 0 3 0 3 0 1 

Total 1 1 10 0 7 0 2 

Tendermindedness Tendermindedness ( I+ ) 0 0 1 0 2 0 3 
UnaffecteQ~ess(N-) 0 0 0 0 0 0 1 

Total 0 0 1 0 2 0 4 

Radicalism Bohe.nianism(H+ ) 0 0 0 0 0 0 4 
Ra<licalism (01+) 0 0 0 0 0 0 1 

Tota l 0 0 0 0 0 0 5 

Horality Conscient iousness 
(G+ ) 2 0 6 0 4 1 2 

The s i gns fo llowing the letters in 
direction of scoring on the trait. 
inferred from low scores (negative 

parentheses indicate the 
For example , shyness is 

sign) on trait 'H'. 

-
2 
1 
1 
0 
2 
2 

8 

1 
1 
0 

2 

2 
0 

2 

0 
0 

0 

0 
0 

0 

3 

It is 'I-Iorthwhi l e remembering that whi l e the personality t ests 

probably measured much the same factor ( extraversion ), a ll 
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the scholas tic achievement tests had different criteria and 

perhaps the only definite conclusion that can be drawn here 

is that there is a relationship between extraversion and 

academic success w;lich mayor may not change with age and 

the academic leve l. Noble (1974), dealing specifically with 

extraversion and mathematical attairJ!lent, found a positive 

relationship for the ages nirle and ten (significant at the 

, 05 level for the ten year-olds), highly significant neg a tive 

correlations for eleven and t -;/elve and thereafter either 

small negative or negligi ole correlations. 

Several investigators have -;lorked ';[i th different ability groups 

and have fOUI1d different r elat ionships for the various ability 

groups. Entwhistle and ivelsh (1969) found that of high 

ability pupils, the introverted pupils had higher attainment, 

whereas for low ability it \'.{as found that the extraver t s had 

greater success. This was bo rne out by Lewis and Ko (-,973) 

who had similar results. 

Not many researches have reported any sex differences but 

those that have, seer,' to be contradictory. Costello and 

Brachman (1963) and Kline and Gale (1971) report no signifi­

cant sex difference, '''<[11ile Eysenck (1965), and Entwhistle 

and Cunningham (1 968) report boys as being significar..tly more 

extravert than g ir ls, and Ridding (1967) just the opposite. 

Callard and GoodfeLlow (1962), as well as Eysenck (1965), 

found for both sexes , that extraversion scores increased up 

to the age of thirtc!en or fourteen and then began to decline. 

Entwhistle and Cunningham (1968) found a significant depar­

ture from linearity when correlating extraversion and attain­

ment for thirteen year-Old children and they see this 'as the 

reason for the 1 0-,:[ value of the correlation coef ficient 

obtained in their study. 

al (1 966 ), Kline and Gale 

However, other researchers : Ley 

(1971) and Noble (1974) find no 

et 

significant departure .from lineal'i ty and t [lis seems to be the 

more C0 1,~'lon finding. 
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2.2 Neuroticism 

For extravers i on,the studies for university students yielded 

clear-cut results , while for high school pupils they did not. 
However , qui te the opposi t e has been the case for neuroticism. 

As far as university student s are concerned, both Biggs (1 962 ) 

and Savage (19 62 ) find that stability (low neuroticism) 

corre l a t es with achievement and I,ynn (1 959 ), Lynn and Gor don 

(1 961) report the opposite. Furneaux (1 962 ) found t hat the 

highest proportion of students that ent er universi ty are 

either s t ab l e extraverts or neurotic introverts. No definite 

conc lusions can therefore be drawn from this evidence , but 

perhaps Entwhistle (197 2) quoting '.vi:lr burton · s (1968 ) summaries, 
tips t he scales slight l y in favot~ of neuroticism being the 

domminant personal ity factor i n higher education. This trend 
i s a l so in keeping with Dysem::k's views, and he sees the 

change at age fot~teen , from extraversion t o int roversion 

being related to success , 
stabili ty to neurotici sr.l. 

university l eve l i s still 

also t aking pl ace for a chang(; from 
Qui t e obvious l y the re search a t 

gross ly inadequate and i nconclusive. 

For schoolchildren t he research is far more deci sive. Child 

(1 964 ) for e l even to fifteen year-old children , Rushton (1966) 

for t hir teen year-olds, and Entwi1ist le an d Cunningham (1968) 
studying e l even year-olds, all report significant negative 

corre l ations between neuroticism and acade ,~l ic success. Noble 
(1 974 ) in investigating a school population, found low 

negative correl ations for mathemat ica l attainment and ne1-~O­
ticism, with the exception of t he eleven and twelve year-olds 

(standards four and five) where the re l ationship \·/as po:;iti ve and 

highly significant. \}arburton (1 962 ) also finds a negative 

correlation f or school achievement , but for anxiety not neuro­

ticism. Several SUll'"·.-.ar ies are in agreement that stability 

i n sc hoolch i ldren is a re'luirement for a good attainment 

l evel, name ly Rushton (1966), Elliot (197 2 ) and Entwhistle 

(1 972). Biggs (1967) states : "Na ti1ematics and arithmetic 
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are probably unique amongst school subjects, as currently 
taught, in the extent to which failure in them is associated 

with fear and anxiety." This statement on its own seems 
sufficient reason for undertaking research on the relation­

ship between personality and mathemat ics and it does seem 
strange that so little research on better-defined areas of 

academic courses other than general achievement and success, 

has been reported. Lewis and Ko (1973) and Finlayson (1970) 

find that at the school l eve l, stable introverts anc1 neurotic 

extraverts are the more successful scholars. This is in 

direct contrast to what .Furneaux ( 1962) found for university 
students. Entwllistle and Cunningham (1968) testing thirteen 

year-olds fOemd that amongst the boys the stabl e i ntroverts 
were the best achievers , while for the girls it vas the 

stable extraverts who perfor;;:ed better. 

'IhoSE: re searches that reported sex differences for neuro­
ticism all found t hat girls had significantly higher neuro­

t icism scores than did the boys. At u.."li versi ty leve l, this 

was found by Lynn ( 1959), and at school level by Costello and 

Brachman (1 963 ) and Eysenck (1 965) • 

As far as cDxvilinearity lS concerned, only Lynn and Gordon 

(1961) and Savage (1 962 ) found a U- shaped relationship when 

correlating neuroticism and achievement, while l inearity was 

achieved by, amongst others, Ley et al (1966) and Noble (1 974). 

This would seem to suggest that departuxe frof;, l inearity would 

be the exception rather t han the rule. 

2 . 3 Extraversion - Neuroticism a Swrunary 

In attempting to tie the preceding t'JJO sections together, 
perhaps all that can be said ';lith some degree of certainty 

is that young schoolchildren ;'Iill probably achieve better 

r esults if they are stable. As to whether they would be 

better off academicaLly if they are introverts or extraverts , 

here there is no great clarity. For older schoolchildren 
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and university students, introversion seems to be an important 

factor for success, with a fairly high degree of neuroticism 

possib l y being a favov~able personality characteristic. 

In a very detai led study of both the Cattell and Eysenck 

Personality Inventories, Saville and Blinkhorn (1 976 ) come 
to the conclusion that introverted students tend to gain 

better degrees , but that it is di f ficult to make generalised 

statements about the personality of university students. 

"Although sex differences are to be found Wilich are very 

much in line wi til those in general populati,)n adults, there 
appear to be deep-rooted personality differences between the 

academic disciplines, which must also be taken into aCCOU1'lt. 

Noreover, if results are to be replicated, great care should 

be taken to specify the scales being used." 

~hat seems to be indicated here is a type of ana lysis t ermed 

'zone analysis', as advocated by Furneaux (1 962) , Child (1964), 

Finlayson (1970 ) and Elliot (1972). Zonal analysis has been 
use d in thi s study and \Till be di scussed in greater detai l 

later. It will suffice at this stage t o explain that zonal 
analysis enables a researcher in this type of study to look 

at stable and neurotic introverts as well as stable and 

neurotic extraverts , i. e . four distinct personality types 

or zones. 

Furneaux (1 962) found with university students that the 

ne\!~otic introverts had the lowest failure rate, while the 

stable extr i:lverts fi:lr ed the worst. As far as the SClloo l 

popUl a tion is concerned , Child (1 964 ) working with eleven 

to fifteen year-Old children, found that neul"otic ,=xtraverts 

aCrlieved the -)fOrst. Finlayson (1 970) with a twelve to four­
t een year-Old boy-sample fOU1'ld the same lack of success -;fith 

the neurotic extraverts , and in his study the stable introverts 
were f.lost successful. Entwhistle and Cunningham (1968 ) 

claimed that amongst girls th!2 st iJ ble extr ;:lVerts achieved best 

and agreed with Finlayson with regards the success of the 
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stable introverted boys. 

'dh;::t is immediately obvious from the above is that cny 

investigction should work ",vitr. boys and girls separately 
and then possibly greater clarity might be obtained. 

2.4 Cattell's First-Order personality Factors 

The r"ulti-dimensional approach of Cattell is not the same 
as that of Eysenck "ilho concentrates on the dimensions of 
neuroticism and extraversion only. Consequently there is 

not a great deal of research material available which deals 
with Cattell's fourteen first-order personality factors, but 

much which deals with his second-order personality factors 

and criteria. Entwhistle (197 2) feels that Cattell's 

detailed factorial approach " •.. makes it difficult to 
present a co~erent picture of the results of studies using 

this definition of personality. The US2 of many more traits 

might, nevertheless make the possibility of high multiple 

correlations likely." 

CatteLl and Cattell (1969) summarise the factors which markedly 
influence school achievement and quote intelligence (B+) and 

super ego strength (G+), while submissiveness (E-) and out­
goingness (A+) have a slightly less significant effect. 

(These facts are based on a study by Cattell and Butcher (1968).) 

Rushton (1966 ) "orking ','Iith a sample of eleven and twelve year­
olds found very small corl'elations between the CPQ factors and 
arithmetic, and only surgency (FT) and venturesomeness (H+) 

were significant at the ,05 level. Noble (1974) correlating 
first-order factors for each age group for the age range 

nine to twelve years old,found a large number of significant 
correlations. These will be coupar e d in graphic form with 

the corresponding re s ults from the present study und are to 

be found in Figvxes 6 to 9 1 11 the appendix. 

'fhis area of the research seems to be the least investigated, 
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but it should be mentioned that another of Cattell's inven­
tories, the High School Personality Questionnaire (HSPQ) for 

the age range twelve to eighteen years, which produces similar 
first-order factors , has been used in several studies. Here 

Cattell and Cattell (1 969 ) find the same factors being 
related to academic success as for t he CPO, but an additional 

factor Q2 (self-sufficiency) was associated posit i vely with 

attainment. This factor (Q2) is not a CPQ factor but it does 
resemble factor N from the CPQ. Other researchers report small 

corre lat ions between the first-order factors and att,:inment, 

but many find factor C (ego strength) to be positively corre­
lated and some find factor F (surgency) to be correlated 

negatively. There seems therefore t o be some continuity 
between the factors of the CPQ and the HSPQ. 
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CHAP'rCR 3 

RESE,\RCH D:~ SIGN Al'~D EXPEItINENTAL PROCBDUR8S 

3.1 General Aims 

This research was concerned ·.:ith boys and girls from standard 

two to standard six, that is froln nine to thirteen years of 
age in average. Their results were analysed separately so 

that possible sex differences could be detected for all 
aspects of the investigation . The study had a threefold 

purpose: 

(i) To investigate changes, with age, in al l the 

fourteen first-order personality factors as vell 
as t wo second-order factors of extraversion and 

neuroticism as measured by the Children ' s Personality 
Questionnaire (CPQ) constructed by R.B. Porter and 

R.B. Cattell (1968). 
(ii) To investigate changes , with age , i n mathematical 

attalnment as measured for the age range nine to , 

eleven (inclusive), that is from standards two to 

fo 'fl' • 
( iii) To investigate the correlates, with age , between the 

above-mentioned sixteen personality factors ( four­
t een first-order and t'ilO second-order factors) and 

mathematical attainment. This section formed the 

major portion of the investigation and two different 

methods of analysis were used: ( a) The fourteen 
first-order and two second- order personality factors 

were correlated against I1lClthematica l attainment and 

(b) a 'zonal analysis ' was used to investigate 

mathematical attainment within different levels of 

Neuroticism and Extraversion. 

For the nine , ten and e l even year-olds ( standards two , three 

and four) , rna them3tical attainrnent \las determined by s tandard 

scores on the achievement tests previously mentioned, but for 
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the t \;:e lve and thirte8n year-olds (standc.:rds fiv8 and six) the 

mathematics marks from the end-of-yecr examinations were used. 
These marks were then corrected so that the scores could be 

compared bet';J"een schools. Two different statistical p:rocedures 

were used for the co:r:rection. The first was used ·to correct 

the mathematics marks against the fourteen first-o:rder person­
ality factors and the two second- order factors for the purpose 
of correlation. The second method was to correct them simul­

taneously agains t the second-order factors of extraversion 
and neuroticism for the purpose of zonal analysis. 

3.2 The Sample 

As was mentioned before, on8 of the reasons for this research 

being ·under taken was the result of a study in the Grahams-

town area . In an attempt to replicate the population of the 

Grahamsto'..!D schools, an area in Cape Pown I'li til pupils of 

similar socio-economic, language and cultural backgrounds was 

chosen. The main difference between the two samples, other 

than that the two regions are some 900 km apart, was that the 

present research used pupils from both singlG-sex and co­

e c.ucational schools, whereas the previous sample used single­

sex schools only , but they were both private and government 

schools. All of the schools are government schools and all 
have English as their medium of instruction. Four of the 

schools were primary schoolS and the s tandard six pupils came 
from high sch.ools. The primary schools serve as feeder schools 

for the high schools and we can asswne some continuity of the 

sa"lple from this. Hethods of i ns truction at the corresponding 

levels in the different schools, can be taken as co;itparable 
as all follow the same fairly rigid syllabuses. The sample 

was selected such that for each school standard there were 
approximately two hundred pupils. Of the approximately one 

h1.mclred boys in each standard, one half were from single-sex 
sctlOols and the other half came from co-educational schools. 

A similar numerical b:teak-do';m aI'p1ied to the g ir Is. i;vhere 

a selection of pupils was req :.:ired from a p i:,rticular school, 
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a random sample was taken using a table of random numbers, 

according to t he method advocated by Butcher (1 966 ). The 
final nu;.loers of pupi l s invo l ved in a l l phases of the 

t esting were as fo l lows: 

TABL8 2 
DISTRIBurrION OF SAl~:PLE 

Standard 

2 3 4 5 6 

School B G B G B G B G B G 

1 36 32 43 27 37 26 36 29 - -
2 14 1 3 9 1 6 15 1 1 1 5 1 8 - -
3 - - - - - - - - 49 47 

4 49 - 47 - 50 - 50 - - -
5 - 47 - 50 - 48 - 49 - -
6 - - - - - - - - 51 -
7 - - - - - - - - - -

TOTAL 99 92 99 93 102 85 1 01 96 100 98 

1 91 192 187 1 97 1 98 

TOTAL: Boys + Gir l s = 501 + 464 965 

3 .3 Descriptions of Tests . 

Two di fferent t ypes of tests were adJnini s t erecl , both be i ng 

Human Sc i ences Research Council t ests, standardised for whi t e 

Sou th Afr i can children. The Personality Test u sed was the 

Sout h Afr i can vers i on of Cattel l and Porter ' s Chi l dren 's 

Persona l ity Quest i op .. naire (CPQ) as adapted and standardi sed 
by du To i t and Hadge (1 972 ), whi l e the Schol ast i c Achi ·evement 

Tests in Arithmetic for Sub Standard A t o St andard 4 as con­
struc t ed by Hol tzhausen and Kruger (1 974 ), were used t o measure 

Rathematical attairunent for Standards 2 , 3 and 4 . 
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(a) The CPQ has been developed as a result of extensive 

research by the Institute for Personality and Ability 

Test ing , Illinois. It was adapted for use in South Africa 
by the Institute for psychometric Research of the Human 

Sciences Research Council and can be used for the age range 

of eight to thirteen years. The questionnaire consists of 

two separate booklets, but for the present study, only 

Form A was used. A form can be given in a class period to 

a group, the answers for the younger children being marked 

in the question booklet itself, while for older children, on 
a separate answer sheet. The test is answered by the pupil 

merely- marking one of two responses set for each question . 
(Except for factor B where there are three choices for the 

responses.) 

The CPQ has been designed to measure fourteen distinct 

personality factors or dimensions. Each factor is represented 

by ten items, giv:ng a total of 140 questions. The factors 
are presented as a bi-polar continuum (see be low) with a high 

sten score ( sten 8, 9 or 10) corresponding to the description 
on the right and a low s ten score ( sten 1, 2 or 3) to that on 

the l eft. An in-between score woul d be a combination of the 
two extreme descriptions. One must not as s ume that the high 

scores are 'good' or the low scores 'bad' . Either side could 

be advantageous depending on the factor. Each factor measures 

a functionally independent dimension as established by factor­

analytic research. The fo llowing is a brief description of 

the first-order factors and the type of person they describe: 

THE FOURTEEN CPQ FACTORS 

Low Sten Score 

RESERVSD (Schizothymia) 
reserved, critical, cool, 
aloof; resists adult 
direction, prone to sulk 
or cry. 

LE SS INTELLIGEN'i' 
low general mental 
capacity 

Factor High Stell Score 

A OUTGOING (Cyclothymia) 
easy-going, warmhearted, 
co-operat ive, sociable, 
casual, trustful, adapt­
able, attentive to people. 

B HORE INTELLIGENT 
high general mental 
capacity 



EASILY lWFEC'l'ED BY C 
FBBLINGS (ego weakness) 
emot ionally unstab l e , 
easily upset , excitable , 
changeabl e , worrying , gets 
emot i ona l when f r us t rated. 

PI-ILEGI''lATIC D 
(p lacidi ty of temperaJaent) 
placi d , self-sufficient , 
not easi ly jeal ous , 
constant, not easi l y 
reck l ess , deliberate . 

SUB;·;ISSIVE (Submissiveness) E 
dependent , kindly , soft ­
hearted, expressive , con­
ventional, se l f-sufficient . 

SOBER ( deslITgency) F 
serious, si l ent , intro­
spective , depressed , 
brooding , concerned , 
ul1comrnunicati ve, languid, 
s ticks to inner values. 

EXPEDIENT ( super ego weak- G 
ness ) frivo l ous , quitting , 
f i ck l e , demanding , impat i ent , 
Ul1dependab l e , r e l axed , 
indo l ent , disregards obli­
gat i ons t o peop l e 

SHY ( threctia ) 
withdra\VTI , aloof, co l d , 
se l f - cont ained, careful , 
considerate , restrained, 
conscientious, retiring in 
presence of opposite sex. 

'l'OUGH- l':n:DBD (harr ia) 
r ea l istic , expects litt l e , 
se l f - reliant, taking 
responsibility, hard , 
prac tica l, l ogical. 

H 
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El-iOTIONALLY STABLE 
(ego strength ) 
emotionally mature , c a l m, 
placid , realistic , stab l e 
i n attitudes, does not 
easi l y get into difficu l ties . 

EXCITABLE 
(excitabi l i t y ) 
demanding , impatient , 
attent i on-getting , prone 
t o jealousy , se l f - asser ­
t ive , egotistical, undepen­
dabl e , sho\I/s nervous symptoms 

DOHINAlJT(dominance ) 
assertive, se l f - assured , 
i ndependent- minded , hard, 
stern , solemn , r ebel l ious , 
a ttention-ge tt ing , uncon­
ventional 

HAPPY -GO- LUCKY (surgency) 
t alkati ve , cheeJ~ ful, serene I 

f r ank, expressive, qui ck , 
alert. 

CONSCIEllTIOUS ( super ego 
stength) persevering , r es­
ponsible , determined, 
emotional l y mature , con sc i en­
t ious , consistently ordered , 
attentive t o people and 
r ules. 

VSNTURS SOl1E (parmia ) 
l ikes meeting peop l e , 
genial , responsive , fr i endly , 
carefree , impulsive , and 
frivolous, over t interest 
i n opposi t e sex. 

TENDSR- J.:INDSD (premsia) 
demanding , impatient, 
dependent , seeking help, 
kindl y, gentle , sensit ive , 
i ntuitive , frivo l ous , 
attention- seeking. 
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VIGOROUS (zeppia ) J 
likes to go with the 
group , likes attention, 
acts, accepts common 
standards. 

NAIve; (na i vete ) N 
s i mp l e , naive , socially 
inalert, vague and senti­
mental, company-seeking , 
l acking se lf-insight . 

PLi,CID (unper t urbed 0 
adequacy) comp l acent, 
self-confident, cheerful, 
resilient, tough, expedient , 
no fears , given to simple 
action. 

UNDISCI? LI N!!:u SELi?-COiTFLIC'l' Q3 
(weak self-sentiment ) 
l ax, prone to ~~disciplined 
self-conflict, l ack of 
integration , careless of 
protocol . 

RSLAX~D (low ergic t ension) Q4 composed , relaxed, 
tr anqui l, unfrustrated . 

DOU13'l'1NG (coasthenia) 
internally restrained, acts 
individuali stical ly, s e l f ­
sufficient , unwilling to 

. act, evaluates intellectually . 

SHRE ':iD ( shrewdness ) 
shrewd , socially skilful, 
exact and realistic, cool, 
aloof , insight f u l regarding 
others and self. 

APP1('mBNS IV8 (guilt proneness ) 
self-reproaching, guilt-prone , 
worrying, anxious , depr essed , 
cries easily , sensitive , 
tender , exacting , fussy 
moody, lone ly, brooding, 
phobic symptoms , strong 
sense of duty. 

CON'l'ROLLED ( s trong se l f­
sentiment) 
self-controlled, self­
di sciplined,socially 
precise. 

'l'ENSB (high ergic tension) 
over- tense, driven, 
frustrated, over- wrought. 

Var ious groupi ngs of second-order personal ity factors have 
been found, but little research on these factors has been 

done in this country. Some of the second-order factors and 

criter i a that can be obtained from these fourteen first-order 
factors are: extrQversion; anxiety; neuroticism; academi c 

achi evement; possible behavioural problems and creativity. 

The for mulae used in the calculation of the two second-order 

factor s used in this study, are : 

( i) Extraversion = 0 ,3 3 (A + F + l-I) + 0,06 

(ii) Neurotic i sm = 0 ,13 (I + 0 -I- Q4 - C - B - F - H) 

+ 0,07(D + J) + 5 , 45. 
These equations yield approximate sten scores on the second­

or der factors. 
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As will have been observed in the description of the 

personali ty fC',ctors , sten scores have been used. This scale 
will be exp l ained later, but basic ally it is a special case 

of a standard score , the name ' sten' derived from' standar d 
ten' scale (i.e. a ten-point scale). 

(b) The Arithmetic Achievement Test s were updated in 1974 
to bring them into lii1.e with the amended sy llabuses . The 

tes ts were compiled "in order to obtain a re liable, objective 

indication of pupils' achievement in ar ithmetic from Grade 1 

( Sub Standard A) to Staltdard 4". Each booklet contains three 

tests, namely: 

Test 1 

Test 2 

Test 3 

mai nly mechanical calculations 

comprehension of subject matter 

application of concepts and calculations. 

The items in Test 1 of t I,e Standard 2 test are of the 
comp l etion type the testee must write down t he answer to 
each question . The items of the other te sts are of the 

multip l e -choice type : the t estee must choose the answer 
from a given three or more 'possible answers. Each test 
has three practice exanples and each test has a further 

twenty items , giving a total of sixty items whi di yielr1 tile 
final ari thmetic mark . 

The specific aspects tested are as fol lows: 

Test 1 : 

The main pur?ose is to t est the pupils ' skill i n dea ling 

with the four fundamental arithmetic oper ations. Nechanical 

calculat ions, SUCi1 as conversions from one unit to another , 
are included. 

Test 2: 
'l'he purpose of this test is to find out to what extent t he 

pupi l s comprehend the arithmetica l subject matter and to 

what extent they can think logi ca l ly about numbers. 
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Basically , the content of the items contains the following: 
(i) Calculations on the number line 

(ii) sets 
(iii) P l ace values of digits 

(iv) The four fundamenta l arithmetical operations 

wi t h natural and concrete nwnber s 
(v) The use of different number bases 

(vi) Simple gr aphs 

(vii) Ordinary and decimal fr actions. 

Test 3: 

Here the aim is t o test the pupils' ability to solve arith­

metic prob lems set in verba l form . 'r11e mechanica l calcula­

tions here are of an elementary nature. Each item tests 

whether the testee comprehends the data and what is being 
asked and whether he can carry out t he applicab l e calculation. 

The content of the items was cYlosen from the child ' s spher e 

of expel' i ence in each standard involved. 

3.4 Applicat ion of Tests 

All testing \\'as done during September 1975, which represented 
the last few weeks of the third term. I,here the arithmetic 

tests were administered (stand<;rds two to four ) these were 

given after the personali ty tests, but not on the same day. 

Al l t esting was done during the morning sessions and arithmetic 
tes ts were given at the beginning of the school day . This 

was done in order to make allo·Hance for fa tigue among pupi l s 
and to keep the test conditions as similar as possible for all 

schools. The write:c was responsible for the adminis t ering of 

all t he t ests , but depending on the numbers in the different 

groups , and the ages of the pupils being t es ted , the number 

of assistants var ied from one to four. The instructions 

g iven at a ll the schools were therefore the same for the 

corresponding standards , and all i nstruct i ons and necessary 

assistance was given in accordance with the information in 
the manua l s of both the ariti1H1etic and personality t ests. 
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(a) For the CPQ the pupils were put at their ease before 
te sting com,nenced and were told the following: '''l'oday we 

want you t o answer some interesting questions. This is not 
a t est . You must simply anS',i/er questions about your self, 

about what you thin}.: and wha t you do. You must answer for 
yourself so that I will ' be ab le to l earn something about 

you all. Your teacher s will not see your answers and you 

must be truthful as thi s will be used to help you." The 
s t andard two pupils answered the questions in the booklets 

themselves and all questions were read by the tester, with 

t he assistants sorting out the queries which inevitably 

ar i se in a test of this nature. Each pupil , especially 

those known to be poor readers , was checked to ensure that 

he or she undel'stood how to ans·.:jer the qllestiolls. For stan­

dards three to six, the answers were marked on special answer 
sheets and after having been given the required information 

and h,~lp, the .first three items '.Jere read, and when the 
t ester was sure tha t al l t he subjects understood what was 

expect ed of them, they were allo-;.;ed to proceec1 on their own 
at t heir mvn rate (there being no time limit for the t est). 

(b) The arithmetic t ests were given i n the pupils ' class­

rooms with the exception of one school where the t esting was 
done in the library. As for the personal ity t ests , the 

standard two pupils answered in the question booklets , while 

standards three and four hac1 spec ial ans\:rer sheets. 'fhe 
t ests cons istec1 of three parts and these · .. ·ere given on 

c1ifferent days and always ear l y in the c1ay . As the pupi l s 
hac1 completec1 the personal ity t est the previous day they 

were fair ly familiar with the general test procedure. It 

was made clear though, that there was a time l imit for the 

tests. How2ver , plenty of time was a l lowed for the three 
practice exampl es and the method of answering was explained 

clear ly. Each pupil vIas checked and the group was then 

al l owed to proceed wi til the test proper. It seldom occurred 

t hat a pup il fail ec1 t o comple t e a test in t he allotted time , 

but the time limits allowed \'/e1'e applied strictly. 
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3.5 Scoring the Tests 

(a) For the CPQ, scoring keys were available and this made 

the ascertaining of the raw scores a simpl e task. These 

raw scores t hen had to be cOflverted t o sten SCOl'es (standard 

scores). This 'Was also a relatively s traightforward task 

as t abl es were ava ilable for each age group and for boys and 

gir l s separately so that conver ting the raw SCOl'e into a sten 

score me:cely involved consulting t he a:)propriate table in the 

manual. The stens are eva luated as follows: 

'fABLE 3 

CHARAC'l';';RIS'l'IC VJ.\LUgS OF S'l' ENS nl RELATIO:" 'f O THS HORHAL CURVE: 

percentage Areas of Stens 

Sten Lower Upper 
Boundary Bou;',dary 

1 0,00 2,28 
2 2 , 28 6 , 68 
3 6,68 15, 87 
4 15,87 30,85 
5 30 ,85 50 , 00 
6 50 , 00 69,15 
7 69,15 84,1 3 
8 84,13 93 , 32 
9 93 ,32 97,72 

10 97 ,72 100,00 

(b) For t he arithmetic tests, scoring keys wer e avai lable for 

standards three and fo ur , but for standard t wo t he mal'king wa s 

done directly . These raw score s I'lere t hen converted , accor ding 

to age, to standelI'd scores which '"rere on il stanine scale. The 

s tanine score i s on a nine-point scale according to which the 

distribution is div i ded into nine parts and the divisions 

were as follows: 
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TABLE 4 

CHARACTERISTIC VALUES OF STANINBS D! ;(BLATION 'EO 'l'HE NORHAL 
C;URVSS 

Percentage Areas of Stan i nes 
stanine Lower Upper 

Boundary Boundary 

1 0 3 
2 4 10 
3 1 1 22 
4 23 39 
5 40 59 
6 60 76 
7 77 88 
8 89 95 
9 96 100 

The t ables of norms were a l so avai l able , so that conversion 

from the total raw score into a stani ne score was straight-­
forward. 

It must be pointed out that the tables for converting the 
raw s cores into standard scores for both the per sonali ty and 

arithmetic tests are al l standardised to South African Norms . 

3 . 6 Standard Five and Six l-lathematics Harks 

As standardi sed arithmetic tests were not available , the 
mathematics mar ks for pupils in standards five and six were 

used as a criterion for mathematica l attainment. The marks 
used were those obtained in t heir fina l school examinations 

at the end of 1975. These were then converted to percentages 
and in order to be able to COJi1pare these marks bet'ueen schoo ls 

t hey were corrected according to two different statistical 

procedures. The two analyses were different as t hey were 
for different aspects of the study . They wi ll be described 

in detai l in the next chapter. 
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CHAPT8R 4 

THE STATIS'rICAL ANALYSIS 

4.1 Calculation of Extraversion and Neuroticism 

The raw scores for the f ourteen first-order factors were, 
as was previously mentioned, converted into stens. 'l'hese 

standard scores were entered on computer data sIleets and 
then plillched onto cards and processed. In this stage of 

the study the computer merely printed out the scox'es of the 
first-order factors and calculated the second-order factors 

of extraversion and nev~oticism from these sten scores. The 
equations used , yield scores on the second-order factors 

which are in approximate stens: 

Extraversion = 0,33(A + F + H) + 0,06 

Neuroticism = 0,13(1 + ° + 04 - C - E - F - H) 
+ 0,07 (D + J) + 5,45 

In addition, the computer printed out the corresponding 

mathematics scores for each pupil. In the case of standards 

two, three and four , this was a standard score in the form 
of a stanine score, and for standards five and six, this was 

simply the percentage for mathematics as given by the school 

for , the pupil's end-of-year examinations. 

4.2 Comparison of Heans of Personality Factors 

For each of the fourteen CPQ first-order factors as well as 

the second-order factors of extraversion cllld neuroticism , 
the means and standard deviations for each of the sexes 
were calculated. These are recorded in Table 13 in the 

appendix, and the means wel'e then p lotted against age (Figures 

1, 2 & 3) in order to establish any trends of changes in 

personality that mi ght take place as the age of t he pupils 

increases. The means for girls and boys were then compared, 

to determine whether any of the differences were significant 
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or not. This was done for each of the sixteen personality 
factors (the fourteen first-order as well as extraversion 

and neuroticism). Unfortunately, this part of the analysis 
was not included as part of the computer prograllU11e and con­

sequentlY was done by desk calculator. The met hod follm'led 
was that as advocated by Smith(1970, p90). A sample calcu-

lation for Factor B (Intelligence ) follows. 

As calculated from the data : 

2: xb 3415 LXb 
2 25021 = = 

N b = 501 M b = 6,816 

LXg = 3306 ~Xg 2 = 24784 

N = 464 Mg = 7,1 25 
9 

where X = standard score for factor B 

N = nVjnber in group 

11 = gr01-cp mean 

LX 2 2.. x2 (LX~2 
= N 

therefore I>b 
2 1743 = 

and ~x 
2 1229 = 

9 

N - l1b 
t = 9 

s(Xg - Xb) 

where S(Xg xb ) is the standard error of the difference -

therefore t = Me: - Nb 

2:>b 
1 ) + 

NbU'b 1 ) -

= 7,1 25 6,816 
1229 

+ 1743 
501 X 500 

= 2,74 

I 
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Consulting the t tables for Nb + Ng - 2 d. £. it emerges 
that these two means are significantly different at the 

, 01 level. 

4.3 Comparison of Neans of Hathematical Attainment 

Only the means of the standard scores of the arithmetic tests 
done by standards two to four could be compared, as the 

standards five and six mathematics marks were unstandardised. 

Here the achievement of the boys was compared with that of the 
girls and so the method :followed was precisely the same as 

t hat for the previous section. The possibility of a sex 
difference was investigated for each of standards two, three 

and four. In addition, a comparison was made within the 

sexes between the single-sex and co-educational school s for 

each of these standards. For example , the mean for standard 

two co- educa ciona.!. schools was co[',pared with the mean for 

standard two s"~ngle-sex schools . 
The means were also compared with the national norms. 

, 
4.4 Correlation of Nathematical Attainment against the 

First - order and Second- order Per sonality Factors 

The problem which arises here , i s that for standards five and 
six the mathematics marks are those marks obtained in end­

of- year school exa"linations and thus they have to be corrected 
before they Ca!1 be uS2d. In this portion of the study , these 

marks were corrected each time against the particular person­
al i ty factor they 'Here being correlated against. It ~ril l be 

necessary to deal with thi s cor "'ection procedure before 

dealing with the correlations themselves. 

The end-of- year mathematics marks were used in percentage 

form and had to be corrected in order that marks could be 

compared bet""een schools. Two regression equations had to 

be calculated in order to correct any Itlark against anyone 

personality factor. A ' best' fitting predict ion line was 
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calculated in order to correct the mark for that particular 

sta,ldard within the school and a second prediction line was 

necessary to adjust the r.1ark for the whole standard for al l 

schools. This method is termed by Blor:uners and Lindquist 

(1 965) , iI fi tting a prediction line by the method of least 

squares." For t his aspect of the analysis the computer was 

used as it invo l ved corrE!cting approximately four hundred 

scores , each sixteen times against the standard personality 

scores. 

The method of cOl'rection is as follows: 

x = standard score on personality factor A 

Y = end- of-year school mathemat ics mark 

let Y1 = . X 
D1- + c 1 

be the regression equation for 

t his standard for this school, and 

Y2 = b2X + c 2 be the regression equation fol' 

all the schools together (for the sar.'e standard). 

The corrected score (:-;) ~/ould than be obtained from 

z = 
The constants in the regression equations above are found by 

app l ying the following formul ae \vi thin their respective 

groups. 

b = 

and c = 
where X an.d Yare the means of the personali ty and 

Inathematics scores. 

L XY = 

= 

'L XY 
L XLY 

11 
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Pupil 1 in standard 5 in schoo l 1 had a f actor A score of 4 
and a schoo l mathemat ics marY: of 61. '1'he regression equat ion 

for standard 5 , school 1 is: 

Y1 '" 9,884X + 6 ,3611 
and t hat for standard 5 ( a ll sC;loo l s ) is: 

Y2 '" 0,95X + 70,4951 
This pupi l' s mark would thus be corrected to: 

Z '" 61 - ( 9 , 884 x 4) - 6 ,361 1 + ( 0 , 95 x 4 ) 
+ 70 , 4951 

'" 89,40 

Using corrected marks: 

Once the mathematics marks for standards f ive and s ~x had 

been adj usted, all the "-lark s ( standards t -;/o to six) were then 

corre l ate d against each o f t he sixteen factors. Boys and 
>jirls correlations were ana lysed separately so that at a later 

stage these coul d be examined for possible s i gni ficant 

differences. 

If the Pearson product-moment correlation coefficients are 
-

_to have any significant meanina, the!l_ it i s essential that a . . : - '-' . . . . , - - , . . . . . . . 

linear relationship between t he two variables be t est ed and 

not simp ly ass~~ed. As mentioned previously most research 
has simp l y asswned linear i ty and of those that have inve s ti­

gated the possibi];:ity of cll.X'vilinearity , very fe\!! have found 
any evidence of departure from linearity. It should be 

remembered thou8h that these investigations dealt -iii th 

corl'GJ.at ions bet"iyeen sGcond- m_'de:- factors and acac'_emic attain­

ment. Nob l e (1 974 ) invest igating re l ationships of the f i rst­

order factors with mathemat ic s also found vel'y l i ttle evidence 
for departure from l ineari ty. The Analysis of Var iance 

technique was used in the present study to test the signifi ­

cance of l inear correlation and linear regression i n order to 

establish the significcll1ce and usability of the Product­

Homent Correlation Coefficients. This aspect of the study 

was processe d by the computer and the following calculations 
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were made: 

(i) 

( ii ) 
( iii ) 
(iv) 

( v) 

The product- moment correlat ion coefficient _ 'I" 

The correlation ratio - ' lJ ' (eta ) 
The significance of the correlation ratio - F1 
'rhe significance of linear correlation - F 2 

Linearity of regression - F3 

The me t hod followed was that as describecl by HcNemar (1 962 , 

pp270 - 28 1 ) and a brief outline follows: 

(i) The product - moment corre l ation coefficient (r) . 

Scatter diagrams varying in size from 11 by 1-1 

( for standards two to four) to 11 by 30 (for 
standards five and six)w-ere drawn. The sizes of 

the scatter diagrams were different because the 

standard t wo to four mathematics marks had a small 

range while those for standards five and six had 

a very much l arger spread . 'l'he product-moment 
cor r elation coefficient c an now be calculated 

according to: 

I' 

where <\ is defined as the individual's score 
deviation , in step intervals, from an aribtary 

origin on the X scale and ely is defined similarly 
for the Y scale. 

( ii) The cOl'relation ratio ( ~ - eta) 

I n order to check on linearity in the following 

stage, it is necessary that the same grou?ing 

intervals be used for eta as for r, so that no 

corrections for grouping error are needed. At 

this stage , the within-arrays , between- arrays , 

and total s~~s of squares are needed. 
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where 

calculated ,from: 

'\ (- . -)2 
L ma Yg - Y 
a ~ -, 
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the muneloator is the sum of squares of devia-

tions between arrays and the denominator is the sum 

of squares of deviations. 

( iii) The significance of the correlation ratio (F,) 

'I'he value of eta ·having been obtained, it is now 

neces sary to check its sig;lific aEce and thi s is 

cst2blished relatively simp l y by means of the 
following equation: 

2 
sb 
~ 
Sw 

F, = 

where 2 sb = variance estimate for bet\!een-array 

2 means and s\'r = varia:1ce estimate for within-array means • 

. From th,::ii it . follows . that the bet'lreen:-array variance 
rriust be \ig;iiicantl;lar~er than eXI?ect~d on the 

. ba :;is· of- sa·mpling enoors in the array means, other ­

wise a correlation ratio cannot be deemed .significant. 

(iv) The significance of l i near corre lation ( F2 ) 

On the basis of the null hy~)othesis , that the degree 

of linear correlation i s zero for t he populiJ.tion 

being sampled, the regression line for the population 

would pass throuJh the mean score '.'lith zero gradient. 

The F ( or the t) test can i:>e use d for judg ing whether 

the correlation is significant or not and this 
quantity is obtained from: 

2 

= s~ 
sr 
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2 
where sp = variance estimate of linear regression 

and s r 
2 = variance estimate of re s idual from line. 

If F is significantly sufficiently large, then 
confidence is expressed in the value of the 

correlation coefficient. 

(v) Linearity of regression 

l,/e have seen that the correlation ratio is a general 

measure of t he degree of correlation and that r 

measures the degree of linear relationship. "Even 

though the regression of Y on X for a population be 

exactly linear , it will be found for a sample that 
the means of the arrays will show some deviation from 

a straight line; hence the correlation r atio will tend 

to be larger than r." (HcNeTilil;:' , 1 9(2). In tes ting 

the significill1ce of the variation of the al'ray means 

from linear regression, we are testing the signifi ­

cance of the difference between etil and r. If F3 falls 

beyond the ,01 level of significance, the hypothesis 

of linear· regression for the population being sampled 
is rejected. ·.then this ha?pel1s, the correlation 

coefficient is not an appropriilte measure to use to 
describe the l' e latiol1ship. The relevant F-score 

i s given by: 

2 
F 3 = sd 

~ 
\'1 

where sd2 = v21'i;:mce estimate of deviation of the 

means fro Jn the regression line. 

An example 

The above vill'iance technique is no\! applied to the 

situation where the mathematics marks for standard 
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two boys were correlated aaainst Factor B. 

Scattergram 

Lovest X value 
Lowest Y value 

Total entries 

Row 
1 1 0 0 

10 0 0 

9 0 0 

8 0 0 

7 0 0 

6 0 0 

5 0 1 

4 0 0 

3 0 0 

2 0 0 

1 0 0 

Col1JJTIn 1 2 

Source 

Linear Regression 

0 

0 

1 

2 

0 

1 

2 

1 

0 

0 

0 

~ 
oJ 

Deviations of means 
Between-array means 
':Ii thin-array means 
Residual from Line 

Total 

Significcll'lce of 

11 c olumns by 11 ro~s 

0,00 

0,00 

99 

0 

0 

3 

3 

3 

4 

0 

1 

0 

0 

0 

4 

from 

X Increment 
Y Increment 

0 

0 

3 

3 

2 

1 

2 

0 

0 

0 

0 

5 

line 

0 0 

2 1 

5 2 

10 4 

8 3 

3 1 

2 2 

0 0 

0 0 

0 0 

0 0 

6 7 

Swn of 
Squa-res -

. 35,56 
6,83 

42 , 39 
1 97 , 25 
204,08 

239,64 

1,00 

1,00 

0 1 

1 1 

4 2 

2 1 

2 0 

0 0 

0 2 

0 0 

0 0 

0 0 

0 0 

8 9 

d . E. 

1 
7 
8 

90 
97 

98 

F 

2,417 Corr 2lation ratio (F1 ) 
Significance of Linear Correlation(F2 ) 1 6,902 

Regression (F
3

) Linear ity of 

Correlation Ratio Y on X (eta) 

Correlation coefficient (r) 
'" 
'" 

0 , 421 

0,385 

0,445 

0 0 

4 0 

0 0 

2 0 

1 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

10 1 1 

Va~'iance 
Estimate 

35,560 
0,975 
5,298 
2,192 
2,100 

N 
1 

8 
1 
7 

90 
97 
90 

\1e first look at F 3 and if the F tables are consulted it can 
be seen that there is no significance departure fro ;!'. linearity 
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2,11) as F3 '" 0,445 vhich is r.:v.ch less 

The next step is to consult F2 • ~ere the calc Qlated F2 value 
is 16,90 which exceeds the F - score of 11,60 required for a 

,.001 level of significance and we conclude therefore that the 

correlation coefficient of 0,385 is significant at beyond the 
,001 level. 

4.5 Zonal Analysis 

As mentioned in chapter two, Furneaux (1962), Child (1964), 

F inalyson (1 970 ) and Elliot (1972) are some of the co.nparati vely 

few researchers who have used zone (zonal) analysis in an 

attempt to investigate the relationship bet\'/een personality 
and academic attainment . In the present study each of the 

pupils from the same standard "as placed i n one or four zones 

"( boys and girls were t reated separately ). Each pupil had an 

extraversion and a neuroticism score and the mean , of each of 

these factors was calculated. The two scales were then orga­
ni sed at right angles to each other with the origin being the 

means of the t wo variables. Four quandants (zones) were t hus 
"generated giving four clistinct personality types as follows: 

Neurotic 
Introvert 

Stable 
Introvert 

N 

Neurotic 
Extraver t 

stable 
Extravert 

Once the pupils had been allocated to their respective zones, 

the mean of the Elathematics scores was calculated for each 

zone in order to detel'mine any significant difference in 

mathematica l attaimnent between the personality types. This 

procedure was relatively straightfor\vard for standards two 

to four but it meant that, as before , the standard five and 

six mathematics marks had to be adjusted. The situation was, 
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however, not the same as that dealt with in the previous 

section, because here the marks had to be corrected against 

two val'iables (extraversion and neuroticism) simultaneous l y 

and not simply one fac t ol' at a time. The method use d is 

that as described by Theil (1971) , '",here , a s for the previous 

section , a " fit line" had to be calculated for each school 

( for a pa::.'ticular standard ) an;} then one for the who l e group 

(a particular standard for all schools). The " fi t line" for 

a particular school (j) would be of the form: 

A ( j ) 
Z. 

l 
= !<. ( j ) ... r o . 

and for the whole group : 

Z . 
l = 

All the b e tas are constart s whi.le 

+ 

x . = extrav<:.rsion score 
l 

y i = nelJ.roticism score 

The corrected mark fm.' pupil (i ) in school ( j) would there­

fore be : 

corrected Hark = original mark + Z . 
l 

The con stants would be o btained each time by sol ving the 

following three equations simultaneously : 

n p o + 
(31 L Xi + P 2 L.Yi = I>i 

j30 I x i ;3 1 2 
(3 2l >\Yi LX. z. + I>· + = _ l 

J. l 

(3)02Ji P 12:>i Yi (3 2L 2 
+ + y. = 'Lfz. 

l l l 

where n = number in a particular group 

z.= 
l 

uncorrected mathematics mark 

and the other symbols have their previous meilnings. 
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This part of the research was done by pocket calculator and 
an example is given for pupil 1 in standard 5 of schoo l 1 • 
The data for school 1 in standard 5 is : 

n = 65 

I>i = 390 L Yi = 353 

2>i 3812 LXi 
2 2391 = = 

LYi 
2 1986 2062 = ~x.y. -J. J. 

;["x . z. = 23093 I:y.z. = 20531 
J. J. J. J. 

Substituting in t he equations we get:· 

65 Po + 390(31 +. 353P2 = 3812 

390/30 + 2391(31 -;- 2062(52 = 23093 

353{60 + 2062(31 + 1986(32 = 20531 

Solving these equations simultaneously yields: 

(3 0 = 162 

13 1 = - 8 , 44 

(3 2 = -9,69 

Thus the " fit line" for all the standard five pupils of this . 

school is: 

z = 162 - 8,44 x . 
J. 

9,69 y . 
J. 

Now the informatio;'l is obtained for all the standard five 

classes and substituted into the auove equations and salved. 

Doing this yields tile values of the constants which aRply to 
the whole standard five group. 



(30 = -10,90 

/31 = 6,68 

(32 = 5,80 

and t he " fit line" is 

= -10,90 + 

58 

6,68 x. + 
l 

Now taking pupil 

Hathematics = 
Extraversion = 
Neuroticism = 

1 In sC!iQol 5, who has the fo llowing s cores : 

61 

5,22 

6,94 

we can find his adjusted mathematics mark (z ) 

z = original mark z + Z 

= 61 - 162 + ( 8,44 x 5, 22 ) + ( 9,69 x 6,94) - 10 ,90 

+ - (6,68 x 5,22) + ( 5,80 x 6 , 94 ) 

= 74 

This process was t hen repeated and all the standard five and 

six corrected rem thematics marks were obtained. 

The procedure' fol' the zonal ana l ysis will be eXi)lained using 

t he standard five girls as an example. 

Al l --~tile extraversion and neuroticism scores were summed and 

the respective means \ fel'e f 01).nd: 

6,35 = 4 , 97 

The four zones were t herefore defined and the subjects were 

allocc:::ted to these on the basi.s of their own scores. Those 

pupi l s whose scores wer'e ei tiler 011, or very close to the means, 

Wel"e not placed In zones in order to give better clarity to 

t he personality types. 
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The zones were numbered as follo \ls : 

1 = neurotic extraverts 

2 = neurot i c introverts 

3 = stabl e i n troverts 

4 = stabl e extraver t s 

and the data for this group is : 

LX 96 ,1 L X1 
2 

676 = = 1 

z:: X2 198 , 3 LX2 
2 1192 = = 

LX3 57,8 LX3 
2 

362 = = 

L X4 
248,1 LX4 

2 
1 857 = = 

N1 = 1 4 X 1 = 6 , 86 

N2 = 36 X2 = 5,51 

N3 = 1 0 X 
3 = 5, 78 

N 
4 = 35 X

4 = 7 , 09 

N = 95 X = 6,32 

The next stage is to find if there is a significant difference 

betl:ieen any of the means of the four zones. Analysis of 

variance was used. The first stage is the F- tes t and this 

will tell us if tflere are any significant differences between 

t,le means. In order to establish where the actl!.al differences 

are, it is necessary to a pp l y the S met~:od of Scheffe (1959). 

In other \vol'cls, if tile test based ~n Vb does not r~ject the 
V 

\IT 
null hypothesis, the population means are c0nsic1r~re d as being , 

equal, b;.J.t if the null hypothesis is rejected t hen the S test 

ena~les us to pin-point the significant differences. 

~de contiYlue our exani!J l e \Ifi th the standard five g-ir ls and 

first we establish the value of the F ratio: 
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(it1 n i - k) 
k (Xi _ X)2 2= n· 

Vb 
]. 

i = 1 
-V- = k n. 

( Xij Xi ) 2 \V 

L ~ (k - 1) 
i = 1 j = 1 

where k = number of groups ( zones ) 

i = group number 

J = the pupil in the group 

Vb = variance estimate between groups 

V = variance estimate within groups 
\If 

k 

and t here are lc - 1 and L n i - k degrees of freedom . 
i = 1 

This equation can of course be a~Jp lied to this situation ~/here 

the nVI.1ber i n cac,l group differs. 

III calcul ating F above it is cle2.rer if we calculate the 

three parts sepa.rately. 

k 

L 
i = 1 

lc 

and "L: 
i = 1 

= 4087 

= 242 

(- -)2 n. X. -- X. 
]. ]. 

n. 

~ (X .. 
].J 

j = 1 

= 

= 

- ) 2 - x. 
]. 

- ( 14 x 6 , 862 
-I- 36 

Therefore F' = 91 x 51,37 
3 x 21J.2 

== 6 , 44 

95 - 4 = 91 

14(G , 86 6 ,32 )2. -I-

36(5,51 - 6 , 32)2 . + 

10(5,78 6,32 )2 + 

35(7, 09 _ 6,32 ) 2 - 5 1~37 

x 

~- 2) n,X . 
]. ]. = ~ (.r. Xi / 

1=1 J=1 

5,51 2 
-I- 10 x 5 ,782 

-I- 35 x 7,092 ) 
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For 3 and 91 d.f. on a normal distribution the F score at 

the ,001 level = 5,98. ·-:re conclude therefore, that we 

reject t he nLlll hypothesis of equal means at the ,001 level 

of sionificance and we must now use the S test to find which 

means differ significan tly. 

'r he formula = 

k 

(x - 1) F 0 95 ( k - 1,.L 
, l = 1 

n. - k ) 
l 

wil l 

give us the value of S for an F-sco::ce at the ,05 level of 

significance . In our example this will be: 

= 3 x 2,71 

S = 2,85 

Th.ls value is now fixed while we compare all of the possible 

six pair - combinations of our four grou.ps. "lIe continue our 

example with groups 2 and 4 wi1ich have means: 

= 5 , 51 = 7,09 

now esta01ish the quantity a(2;4) = S V V-W-(-~-2-+-~-4"""""\) 

and compar" it wi til t he difference between t he t ':ro means. 

2,85 y2~~ (~ + 3~)\ 
= 1J 10 

= 1 ,58 

and 1,58 > "1, 10 

therefore X2 and)(4 differ significantly at the , 05 level. 

If S and a are recalculated for the ,01 level instead of 

the ,05 level it is fou.nd that a = 1,34. Noting that the 

cEffercnce bet"Jeen tile t'·/O means ( 1, 58) is greater than this, 

we can in fact say that the means differ at tl1e ,01 level of 

significance. 
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CHAP'l'ER 5 

R8S ULTS 

5 .1 Comparison of the Means of t he Personality Factors 

5. 1 . 1 Age trends in the first-order personality fac t ors. 

In order to establish any age trends that might exist for 

the fourteen personality factors,graphs were dr awn . For 

each factor , the means for each age- group (boys and girls 
separately) were plotted against age and t hese grilphs are 

presented in Figures 1 to 3 in the appendix. 

As vas mentioned before, the CP O has been standardised for 

use in tl1is COLL"ltry and as tables were available for conver­

ting raw test scores to standard (sten ) scores fOl each age 

group, it was possible to establish from the norms in which 

factor s age corrections had been Jaade. It was apparent that 

noticeable corrections wer e made in exactly the same factors 
that had required correction according to da ta in the Llo.A . T • 

. ( 1968) supp l ement of Norms. These factors were B, D, E, F, 

I , 03 and 04' This agreement would seem to indicate confi­
dence in the South African Norms . 

Consul ting Figures 1 to 3 for e acr! of these seven factors it 
appears tllat the gradients of these fourteen curves ( boys 

and girls are plotted separately) are, within reason , approx­

imately zero. This i mpl ies that the age trends as reported 

for the LP . A. 'r . end South African Forms are repliceted ll1 

the present study as the corrections produce consistent means. 

There were two exceptions ; ( i) for boys on factor I a 
slight increase I'las fo und where there had been a cOl"rection 

for slightly decl'easing means, which iJ"plies tha t t he i,leans 

of the raw scores for the boys had been constant ; and. 

(ii) for girls on factor 03 where a very slightly inverted-U 
re l ationship was aoparent i nstead of a very slight increase . 
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The age trends for the above seven factors al~e present ed in 

Table 5 belol'l, but it should be renler"bered 'chat they repre­

sent the trends before correction anel that the present 

study revea l ed the same trends . 

TABLE 5 

AGb TRENDS AS EVID'!;NT F'l"tOH l':ORNS OF lo' j\GrOlzS ~·nlICH REQUIRE 

co:mECTION 

Factor Description 'I'rend 
Boys Girls 

B Intel l igence i ncrease increase 

D j,xcitabili ty slight increase s light increase 

E Dominance increase increase 

F Sut'gency increase increase 

I 'I'ender-Hindedness slight increase sliGht increase 

03 Self- Contro l slight decrease slight decrease 

04 'renseness slight increase slight increase 

The graphs of the i.1eans of the remainiJ. .'g seven factors Bre. 

now examined. Accordina to the 1.'P . A.T . and So:uth African 
" v 

Norms , t hese should reveal no age trends at a ll. Iiere it 

is found that for the boys no trends are evident for fectors 

A, H, J, l~ or 0 and that ractOl' C shmls a definite increasing 

trend , while factor G s110ws fluctuations but no definite trend. 

F01' the g ir Is, factors A and J show no 'trend at a ll, while 

C and ij s how increases . 'Factors 0 and G show fluctuations 

wi th no :>articular trend and f2~ctor N a slight inverted- U 

relationship. 'rhe se a1'e presented in Table 6 be l o':I. 

Examinatio,l of these two tables shows that the nleans and trends 

of all fOllrteen first - order personality factors from the 

present study are very much in l ine with the 1.P./I.'I'. Norms , 

the only ;-"ajor differences being in factor C where boys and 

girls both show increases in emotional stability , and factor H 
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where the gir l s o f this samp l e becoLle more vent uresome main ly 

due t o a very lo"~' mean for the nine year - o l ds ( standar d two) . 

TABLE 6 

AGE T'<BNDS OF Ff,CT07..S :)OT R"QUIRDJG CORRZ CTION 

Factor Description Trend 
Boys Gir l s 

A outgoing - -
C Emot i ona l ly Stabl e i ncrea s e i ncrease 

G Conscientious f l uctuating but f l uctuating but 
l eve l l eve l 

H Venturesome - i ncrea$e 

J Do ubting - -
N Shrewd - slightly 

inverted-U 

0 Apprehensive - fluctua ting but 
l eve l 

5 . 1 . 2 Age trends in t he second- order factors 

"As for the previous section , the J ra::>hs of the means were 

p lo t t ed against age , this time for extl'aver s i on and neur otici sm • 

. \ lith the excep t ion of the mean of" t he standard two gil' l s on 

extraversion , w;1i ch i s significant l y lower than the others, t he 

respective means are redarkab l y constant and no age tren ds are 

a poar ent at a ll. 

These f.i.ndings are in agreer,lcnt ':!ith t ilose of llobl e ( 1974) a l so 

using the CPQ , but c ,)ntrary to t iloSG of S . ;:3 . G. Eysenck (1 965 ) , 

u sing thG JUi1i o r Eysenc}: Persona li ty Inventory, who found a 

steady increase in extraversio,1 for both boys and gir l s ove r 

t he same aoe ::ran g<=! . EysQnc~,: founel a vcry s~:!a l l dro~) in neu.l'O ­

ticisr.1 for boys and fhlctuatins- scores ':iith no real trend , f or 

t he girls . 



65 

5 . 1.3 Sex diffeloenccs in the fi:cs t-order factors 

The means f or al l boys and gir l s in the sample Jere ca l cul ated 

for each of the fourteen first - order f actors , and then com­

pared to establish i f any differences were signi ficant. 

Ta ble 7 below sho':!s t he means and the levels of significance 

o f the differences b'3t\veen the respective means . JUSO shown 

aloe the LP.A.T . resul ts and those of Noble (1974) . 

TABLE 7 

l evel o f I . P . A. T .: Nob l e: I··ieans 
Fact o r significance signif iccm t signi ficant 

Doys Girls of difference- difference-
difference Hi gher Sex Higher Sex 

.. -
A Outsroing 5,22 4 , 91 , 05 boys gir l s girls 

3 Intelligence 6 , 82 7 ,1 3 , 01 g i rls girls -
C Emotiona l ly 

stable 5 , 21 4 , 79 , 01 boys - -
D Exc itabl e 6 , 84 6 ,7 2 - - -
:" Dominant 6 , 61 6,51 - boys boys u 

.. 

F surgency 6 , 72 7 , 02 , 05 g irls b oy s boys 
,., Conscientious 3,80 '" 3 , 82 - gir l s girls 

H Ventl.1X'esome 5 , 47 5, 17 , 01 . boys - -
I . Tenc.er -

Hinded 4 , 59 3 , 92 ,001 bciys g i rls girls 

J Dou.bting 5 , 79 5 , 52 , 05 boys - -
N Sl1.re'.'Id 6 , 48 6 , 81 ,01 girls - boys 

0 /-\??rchr.!1:l si ve 5,31 5,54 - girls girls 

Q3 Self Con tro l 3,98 3,80 - girls girls 

Q4Tense 6 , 66 6,85 - - -

As can be seen from the t able , the findings in this aspect of 

t he present study a:)pear to be in c onsider a ble di sagreel,lent 

with those of Nob l e ( 1974 ) and the 1.P . / I. '£. CPQ handbook data . 

The on l y agreement with the LP . A. 'l'. da t a is for f 2ctors TI , D 
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and Q4 ' ~Jhile for factors E and 0 the differences are not 

significant but are in t he correct direction. The mos t 

serious disa(Jreement is for factor I where it appears that 

t he boys of the present study are far more tender-minded 

than the girls . Some of the discrepancies are due to a 

l arge difference in means at one or TI/O age-levels and not 

thro ughout the whole age-range and it is advisable t here ­

fore to interpret Table 7 while consulting the graphs in 

Figures 1 to 3. 

Factor A "Outgoing" 

The boys ' means are all higher than those of the girls ' 

except for standard four. The difference therefore seems 

quite definite , but contrasts with the LP.A.'r. data. 

Factor B "Intelligence " 

All the girls' Deans are si9nificantly grea ter thaY! those 

of the boys'. This is in agreement -,'lith the L P .A.T. data. 

Factor C "I:mo tionally Stable" 

The girls ' means are ol'lly higher for standard five , but the 

cause of the significant difference is the relatively large 

differences of the r;!eal'lS of standards- two and three. This 

is -not in agreement with LP. A .'r. data. 

Factor D "excitable" 

\lith the exception of standard fov:r' , all the means are close. 

This is in agreemellt with L P.A.T . data. 

Factor E "Dominant" 

If it wel°e not for the 10\'1 mean of the standard three boys , 

the difference bet iieen the j,leans would have proved sigl'iificant 

and thus been in line with LP . A.T. data. 

Factor F \I Surgencyll 

ui th the exception of standard t'NO, the h_igher scores of the 

girls are very mcrked , but this is contrary to LP .I'-T. data. 
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Factor G ItConcientiousness ll 

There is nothing apl)arent here, except that the scores are 

very l ow, Wllich is possibly the reason for the l ack of clarity . 

Factor H "Venturesome" 

Only t he very low score of the s t andurd two girls has caused 

the resultant significant difference . Apart from this, the 

results are in agreement with LP .A.T . data. 

Factor I "T ender - Hinded" 

The differences here are very decisive and this is the most 

s ignificant difference between the means (,001 level) if all 

the factors are considered . This result is mo st v.nexpec t ed 

and contrary to any previous findings. 

Factor J " Doubting" 

The standard three and four pupils are responsiole f o r the 

singificant differences , the other aues agree with LP.A.T. 

data. 

F.actor N " Sllre":rd" 

Here the stand2.rd three and fom' girls cause the signi ficant 

differences . The closeness of the other means is in keepi ng 

wi trr I .. P .. Ii. .. T.. data .. 

Factor a " Appreilensive" 

The standard t hree, Pom' and six girls do have significantly 

largel' means than ti1e boys for tilis factor, in agreement "with 

LP.A.T. data , but the lo":! score of the standard five !]irls 

causes the lack of an all.-round significant difference. The 

significance is very near to the , 05 level however , and it 

t I1US comes c lo se to agreement with the 1 . 1' . 1\ . 1"1'. norms. 

Factor 03 " Se l f Control" 

As fOl' factor G, the ll.l1usual ly 10\v scores seem to indicate a 

lack of ' normalcy ' for this factor and 110 pattern emerges 

there fore .. 
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Factor 04 "Tense" 
The girls' means being grea t er than that of the boys'is in 

agreeme nt with I.P.A.T. data. 

Disagreement -{!ith t he I.p . iI.'r . Norms J.S therefore not quite 

as marked as it first a!,pears . Only factors A , F and I are 

conclusively opposite to these Jlorms . The other disagreements 

are all caused by mUC!l higher or lower means of a particular 

age- group which the'l alter the grou=, means considerably. The 

means of factors G and Q3 are unusually 1m! and . thi s could 

be the reason for the lack of any significant differences for 

these factors. 

5.1 .4 Sex dif fe:cences in the second- orc:.er factor s . 

If Table 8 below is consulted , it is immediately obvious that 

there is v ery little difference between the boys' and gir l s' 

means , for bot h extraversion and neuroticis:.i . The differences 

between the j,leanS for each age - group were checked to establish 

-.'Ihether any were significant or not. 

TAI3LE 8 

THE S !~CO!JD-ORDER ? j~CTOR : :--S~\lT3 • 

Hea!1s Significance of 
Factor Standard difference be t ween 

Boys Girl s means 

Extraversion 2 6,48 5,57 ,001 

3 6,40 6,34 -
4 6 , 33 6 , 51 -
5 6,31 6 , 35 -
6 6,37 6,45 -

Neuroticism 2 5 , 40 5,56 -
3 5 , 35 5,29 -
4 5 ,30 5,1 3 -
5 5 , 39 4,97 ,05 

6 5 ,08 5,24 -
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As can be seen f1'om the a bove results , the only significant 

difference in t h e extravers i on means was for standar d two 

w11e1'e the gir l s were 10\ver at the ,001 l evel , wili l e fol' 

neuroticism i t W2tS the standelI'd f i ve g i r l s Ylho were s i gnifi ­

cantly l ower , but only the the , 05 leve l. These results 

conflict ':/i th those of both S . B.G. " ysenck ( 1 965) and Noble 

(1 974 ), who found , for the same age-range, trwt for e xtl'aver ­

sion the boys were significantly higher at the , 001 l evel. 

For neuroticism , Eys:~nck found the gir l s ' means higher and 

Nob l e the gir l s ' lo-;:er , both at the ,001 leve l. For 11igh schoo l 

students, Cost ello and Brac hman (1 963) found no SC2X difference 

f or extraversion , while r-tiddi ng (1 967 ) found girls were more 

extravertC2d and Entwllistle and Cunningham (1 968) just the 

oP?osite . Consider ing neuroticism, only Costello and Brachman 

(1 963) found a sex differC2nce and this was that girls \'Ie:('e 

s i gnificantly h i gher than boys . 

The reports seem to y i eld very little conc lus ive evidence 

and it is probably fairly safe to conclude that the results 

of the ?rl~sellt study , nal"ely that there are no sex differences 

for neuroticism or extraversion , a1'e not too unreasonabl e . 

5. 1. 5 Conclusions 

Applying the CPQ obviously enables the educatLmist t o l earn 

SO!TIething about the personality traits of a ::>alcticular pel'son 

or group , but t he infoI'!.lat i on does not end there . By h aving 

conclusive evidence of gerSoYlality trends aYld sex differences 

for the various fi1'st-0l'der and seco;ld- orde:c factors , the 

cilallge s in personality that obviously talee place as t he 

c11ilclren move throli.g ll the educational systeEl will be to a 

certain extent, predictabl e . This woul d enab l e educationists 

to alter and adapt their plannLn;J so that they cou l d offer 

the best possible ' education' for al l pupils , always bearing 

i n'mind that each individual has a unique perso:'lality . 
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If of course cOl'relations can be establ i shed be t ,:reen any 

personality factors and any form of scholastic atta i nment , 

be ita specific sV.bject or al l-round succe ss , t hen t he trends 

of the changes in personality wi th age would be inva l uable . 

5 . 2 Comparison of t he r~~at ilematics Eeans 

5.2. 1 Sex differences 

The neans of the boys ' and gir ls ' marl~s for each age-group 

were compared for possii)le significant di fferences. As was 

exp lained before , this wa s only done for the nine to e l even 

y ear - olds ( standards tuo to f our ) where standard mathemat ics 

scores were avai lable, and not for the other t wo age-groups. 

The means for these groups are sho,m be low in Table 9 . 

TABLE 9 

:N/~THE r";_';TICS Fil·~t.HS FOR DIF'2EREET AGE-GROtJPS 

Heans , Standard Significance of 
Standard Deviations difference 

Boys Girls Boys Girls between means 

2 5,16 5 ,1 2 1, 94 1 , 75 -
3 5,00 5 , 40 2 , 22 1 , 50 -
4 5,5 7 5 ,71 1 , 92 1 , 75 -

As can be seen, t here are n o significant differences between 

the r.1cans and ';Ie conclude therefore that t he boys and gil'ls 

as separate groups do not have any significant difference in 

mathematical attainment between the ages of nine and e leven . 

5.2 . 2 Co - educational v el'SUS s ing l e - sex schoo l s 

Here t!1e mathematics marks for the boys i n co-educa t ional 

schools ,'rere compar ed wi th those from sing le-sex schoo l s. 

This was done fo r Ui1' ls as well. Once again , the investigation 

l 
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was confined to standards two , three and four and t he means 

are shown in Table 10 belo'.f. 

'l'AB LE 10 

CO-EDUC iI'l'IONAL AND snSL,'>S~X SCHOOLS 

Heans St andard Deviations Si.gnificance 
Std Sex of difference 

C S C S between means 

2 Boys 5,02 5, 31 2,15 1 ,70 -
Gir l s 4,93 5 , 30 1, 95 1,55 -

3 Boys 5 , 06 4 , 94 2 , 42 1,55 -
Girls 5,12 5 , 52 1 , 70 1 ,7 3 -

4 Boys 5,60 5, 54 2 , 02 1,82 -
Gi r ls 5 , 68 6 , 35 1 , 72 1 , 38 -

C = Co-educational Schoo l S = Sing le-Sex Schoo l 

As can be seen fro Y,1 the above table, no significant differences 

wer e obtained, but for the standard four girls the signifi ­

cance of the difference was close to the ,05 l eve l. From this 

we can conclude t hat t her," is no significant difference 

bet'Heen the y"at;le::!atica l attainment s of g ir I s and boys at co ­

educc,tiona l and sing Ie-sex schoo l s in st andards two , three 

and four . 

5. 2.3 South AIL" ican Porms 

The six means reco:cc<ed in Table 9 above a ll lie in t he fifth 

stanine and it can be seem f r ol'l Table 4 on page 45 that this 

re~X'l'S el1ts the 4 0 to 59 percentage range . './e conclulle there ­

fore that the mathematics lJ1eClllS of t he si:: g1'ou,:=,s aj"e all in 

agre~lm::!nt wi th the South African !';orms . 

5.3 Correlates b etween the Per sonality Factors and 
llathema tical Attainment 

As was described in section 4.4 t he analysis of v,~r iance 

t echnique was used to examine the relationships bet'lleen 
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mathema tical attainment and tile first - and second-order 

personality factors. This meant that Pearson product-

moment correlation coefficients , cor;:"e lation ratios and 

their significances \'Jere calculated for each age-group , for 

boys and girls separately. Linearity of regression was 

tested in order to ascertain the usability of the correla t ion 

coefficients as a meaS\.l.:L'e of the relat ionsh i p . Departure 

from linearity at t he , 05 level or better was not found for 

any of the 1 60 sets of data used and it is therefore with 

some confidence that the cor:celation coefficients were 

examined for possible trends and age differences . 

5.3. 1 The f i rst- order factors and mathematical at t ainment. 

The corl'elation coefficients for the above factors are to be 

found in Tab l e 1 4 . These are a l so plotted against age and 

are shown in !" i gur':;s 4 and 5. This makes the interpretat i on 

of age trend~; much sir:'!.pler. 

ilhile variations of correlation coefficient s \lith age are not 

'Lmexpected , probably t i',e ],lO'S t unusual featvre of Table 14 is 

the break in pattern, j.n tha t ti1ere are a 1<:31'ge nUJnber of high 

correlations for the standard five and six boys . l'\!fO of t hese 

correlations are significant at the , 01 leve l and the remaining 

twelve at the , 001 level. The sta?ldard four and five gir l s 

silO\\!' a simi l ar brea~ in pattern but for far fewer factors. 

Each factor will be exar:,ined for age trends and sex differences. 

Table 1 4 and Table 15 and Figures 4 and 5 will be consulted 

for this pw'pose. 

Factor A tl Outgoing 11 

No cOl'rela tions are significant until standard five \trhere 

high l y significant negative correlations appear for both 

boys and g i rls . The boys retain this high llegative corre l a­

tion , but that for th;:; girls disap?ears . As can be seen from 

Table 15 , there are significant sex diffel'ences for the 

standar d fiVE! and six pupils . 
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Factor B " Intelligence" 

Here , highl y significant positive corre lations prevailed for 

all age-groteps excep t that for the girls these disappeared 

for standards five and six. This obviovsly l ed to a sex 

dif Ference for these t\'1O groups for these two standards. 

Factor C "Emotiona l Stabili t y ll 

Once again there is a dramatic change In the boys ' correlations 

at the standard five stage . Likewise tlle gir l s change at the 

same stage , but Oilce more the boys ' corl'e l ation is signifi­

cantly more negative. The boys maintain this high nega t ive 

corre l ation , but the gi1' ls do not and there is a sex diffe­

rence for st andards five and six . 

Factor D "Excit ability" 

The coefficients for t his factor aTe generally smaller than 

the ;:>revious ones , but thelo e is a bre2k in the patteTn at 

the standard four level for g i rls and tile standard five leve l 

for boys . AlthoQUh both of these correlations are signifi­

cant , neither S:10':.[S il significant boy-gil'l difference . 

F'ilctor E II Dominance. lI 

For the boys , l ow negative cor re l ations are found , except at 

tile st "n di1rd five and six stage where they are laY'ge , signi ­

ficant and negative.. The gir l s ' correlations o n the other 

lland are low and Dos itive e;~cept for standard four , where 

they ar e siGnificantly Dositiv e at t he t 05 level. Sex 

dif fel'f211CeS are cor..sequcntly fovnd in all standards except 

standi:no d two . 

Factor F II Surgcncy" 

Once a:T~,in the boys ShO"N 10\!; correlati ons for standards two 

to fo In' , and then la1'<]e , siunificant and 11(;g ~-,ti ve correlations 

fOl' the remaining t yro age - grow's . The g irls sho''</ a peculiar 

pattern which is tilat of loY! COl'r(; lations , but for standard 

fo ur they aloe significantly posi ti ve , and for standard f i ve , 

significantly negative . Significant sex differences are 

found for stand'lrds four , five and six . 
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Factor G "ConscieYltioll.snes s" 

1Jo-':-, correlations OCCIL!' for both boys a l1d girls, wi th breaks 

in ti~e pattern for the boys in standards five and six and 

girls in standard five, where the corre lations were signifi­

cantly n ega tive. Accordingly, sex differences ':112:'12 found 

for standards five and six. 'l'he se unexpected correlations 

are almost certainly caused by the very low scores obtained 

for factor G. 

Factor H liVen tu:-ceso;,leness" 

The sa:ne pattern is found for bo:'s with significantly low 

neg-". ti ve correlatio.ls OCCI..l!'r in0 a t the standal'd five and 

six stage. For the gi1'ls t ile correlations are positive , 

beir,g significant at tile sta!1dard fOUT level and then 

chanJing dramc.tically to a high negative correlation for 

the s tandar d five pupils. 

staj: dards five and six. 

Sex differences are found for 

Fact Clr I 11 Tender -l .. :inde dnes 5 11 

Once again a brealc in pc.-c tern for stanc1ard five ancl six 

boys is found, but tilis time it is from 10\-! to significant 

positive corre latio~s. For girls the correlations are low 

e;·:cept for s tandard £OUT ·' .. Ther e it is significantly rle:ja ti ve . 

Sex differences are fOlmd therefore at the standards four , 

five and six l eve ls. 

Factor J " Doubting" 

The nov familiar pattern is fmmd once again for the boys, 

ui t i: lov correlations becoming significantly negative for 

standards five and six. rrhe girls sho':I steady neg2tive 

co~n :'e lations (except f or standc.rd six), which only just 

fails to achieve significance. Sex dif fel'ence s aloe fOi.md 

at the standard five and six leve ls . 

Factor N 

Boys show low corre l at ions, signi:' icant positively for 

standurd five only. 'rhe girls ' coefficients are low , but 

positive , and only just fail to achieve significance for 

standard four whe'e they are significantly hiUher than the boys '. 
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Factor ° "Guilt Proneness" 

The g i rls show small neg <:: tive correlations throughout, while 

the boys sho')/ a steady neaative increase from zero correlation. 

The coefficients are significantly negative for standards 

four, five and six and in t his region the boys sho','! s i gnifi­

cantly l arger correlations than the girls. 

Factor 03 "Self-Control" 

Once again the boys show 10'.1[ correlations for standards two, 

three and four , fol10'.ved by a drama tic tll'OP to a lcu'ge, 

highly significant , neg~t ive 

both standards five and six. 

at standard five u;iich is not 

corre l ation coefficient for 

The gir l s show the same drop 

quite as significant (, 01 level), 

but this falls auay for standard six . Highly significant sex 

differences are evident for stClndi;rds five and six. 

factor 04 " 'renseness" 

Boy s show the saue pattern of low corre l ations followed by 

highly significant YlGg,:;tive corl'e l ati ol1s for standards five 

and six . The girls appear to have low negative correlations, 

but for standard five it is highly significant. Significant 

sex dif£erencGs are evident for s ·tandards five and six . 

5 .3. 2. Conclusions 

As can be seen from the foregoing, 'Hi th the exception of 

factors Band 0, a renarlcabl G ci1anae to a significcll1t negctive 

value in the corre l at ion coefficients for boys ta}~es :)lace 

at the standard five level. In factor n this exception is 

becau,;c the coefficients are ;li.ghly significant and posi ti ve 

for tile entire aue-ranue , and for factor D this c hange takes 

p lace one year eilrlier . For the girl s this change to signi­

ficant negz,tive correlation c oefficicmts is not as pronounced , 

beci,:use although it ta!<:es p12,ce in ten of the filctors , the 

coefficients generCllly are not as l arge as for the boys and 

the brea!c in pattern occurs fm' some fac tors at standard 

four and for others at the standard five l evel. 
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A trend worLl !lOti.:'g is the extl'e',iely strong posi ti ve 

relationship between intelligence (factor B ) and mathematica l 

attainment . This is not u..Yle): :)2C~ed , but the standard f ive 

and six girls sho'·;.r zero corr elat2.'::>r!S . This is somewhat 

sv.rprising . 

Achievement in mathematic s does , on t he basis of this s t lJ,dy, 

have very s trong correla tions Wit;l personality , but it i s 

perhaps t he sudden breaks in the trends whicil req",ire some 

CO',' ,',lent. 

Noble (1 974 ) in a siuilar inv::stigation , re:'or t ed breaks in 

the pattern of the correlatioll coefficients . Very much the 

same as fotilld in t he present st'j,dy . '1';le main difference 

tho"gh ,ias t ha t in his study the breaks in pattern occv.rred 

for botll boys and gil"ls a t t h'= standard four and five level. 

For , ease of,ccolnpar ison, the se~s of correla tion coefficients 
.. 

f or the t 'JO studies ar'2 plotted 011 the same axes and are 

sho\:rl'l in Figv.res 6 to 9. Loo:<ing at these 28 compal"isons 

(boys and gir ls ,are separate) it ~ill be noticed t hat: 

(i ) ,5 ,~et s are idel1ti c ('ll' ; 

( , , \ 
.. ~ll 2 sets ~ ::\e .s .. iL~ilar, 1?u~ t)1e break in pattern for 

the ~reseYlt study is more ::1a::-ked ; 

( iii) 11 sets are SiJ,l.i.lar, but i:i,e break In pattern t akes 

place ' 1 ' year ' later in t:he present study ; 

(iv) 10 ~ets arG either op'~osite 03' no trend is notice­

able at all. 

The factors Wl1 ich fall i!lto t he aGave categories are : 

Boys "Girls 

(i) D, j,l D,Ti, 03 
(ii) G, 03 

(ii i ) A, C, E , F, E A, 3, C , F, G, H 

(iv) " I, J, 0 , Q4 :0 , I, J, 0 , 04 '-', 

The fact that 18 of t;le 28 comparisons SYlOW simi lar trends 

( al t hough those in category (ii i) are out of phase) lS 
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evidence of some considerable aureement bet ';/een these two 

indenendent studies and would se ~ ln to indicate that further 

research is requi red in this area . Cattell and Cattell (1969 ) 

a l so f ee l the need for mor e extensive resear ch especially 

in trying to deter;nine ma thematica l equations c apable of 

predi cting school achievement . They feel that it is 

necc'ss ary , in order " . •• to show how the \veights change 

witI!. different schoo l subjects , with age , end with changing 

sc1100l instruction s ty l es and circumstance s . 11 

So",e possible ex::)lanetions (not in order of importance) of 

the break s in the pa tt erns are : 

(i) A change fr odl t he class-teacher to a subject 

snecialist uS'.Aa lly occurs at the standard fom' 

or five stage and wi til the exception o f all-a i r Is' 

sC~1001s this v e'!.'y often means a chang e frau a 

fe male to a 8ale tea cher . 

(ii) The :nel'lO fact that t hey are t he to:} class and the 

se;'}j.ol"S i n the school , must \Jork it s e l f out in 

t heir attitud2 to school and schoo l work in one 

\' / ay' or anot~1e.I' . 

(iii) Possibly they have sir,'ply rE'aci1ed a stage w)le:ce the y 

ques tion for the fil"st ti .. ;2 t ~le value o f y·.;jl a ~ tile y 

al"e doiYlJ , and perhaps the 1 g l a rf.Qv.r I of sciloo l is 

r ece ding and thus lead:] to tllfs j(lar'ke d" a.ltGT'a tion 

in atta i n;,iCl'lt for the va1.~ious per.~·or!ality typ~:s. 

(iv) Stdnd~~C'd five i s the la st year in l)ril.iary s c hool and 

nost }"'l up i ls n'n.lst fee l SOij'\'2 :/ha t u.nCG1" t cl i n abolJ_t the 

unlal0Wrl ser:' :lor schoo l c areer that lies alle2d and 

this could !:a-,T2 some effect on thc:1.1' attitllde 

Ile r be;c ·"L (1 (1',' 4 ) Cor"lme·.nt" ~ f 11 J ,, __ <.s ' o . o-;IS: "At e leven, 

children exhibit an increase in fear. Among eleven 

and twe 1ve-Y0ilr-olds, worries COl1ilectccl ':,Jj. t il ,?choo l 

are necll'ly half as ."any a j ain as worries about 

ho me matters . In Britain , eleven is that ml1c'lard 
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phase in a child' s life when change from j \)~"lior to 

senior school is beina made . It may Y'o t be c oinci­

denta l t hat it is a l so the aue at wJ.l ich schoo l 

phob ias are at a high peak ." 

(v) At the stan dcir d four or fi ve lev(~l it is com:;lon for 

the class aver aJes for JJla thematics and othQ:r' subject s 

to be reduced by the schools in an atteldpt to bring 

t he priri'ary school al l oc<Jtion and awarding of marks 

'into line' '"it'::! tho se of the high school . 'I'his 

could oE c ourse have a di sturbing effec t a s the 

pupils might tend t o feel thwarte d in the i r 

scholastic attempts. 

( vi) Noble (1974) fe 21s tha t possibly par cont a l attitude 

chang(~s at about t h i s ar;e leve l and t ha t "?are. till 

interest il~ school" ork ca ll decrease in standard 

four as c hanging syllabus content and teachi ng metho ds 

make l.t incceasinuly diffi c ult for parents to coach 

their children at home . At the same time parents 

al"e c~rimt ing ],lore independence and freedom to their 

children, whi le c1er.ltJndi no a greet er sense of rcs~)ons­

ibili ty fro ;.: them . " 

( vii) 'rhe imi,:inence or onset of puberty is a factor whi c h 

i s fair l.y like ly to have an effec t on scholastic 

attailmient. If this is so , then it would be 

expec ted that girls would exhibit this tendency 

earlier. \1ith the pr esent s t udy this is exactly 

what was fOLUld , as the breaks i n the pattern of the 

corre l ation coeff"icients occt)xred earlier for gi:cls 

than for boys in s ix of the factors ( see Table 14). 

(viii) One of t he ili'a··:/backs of the present study \'las t ha t 

standaj:uised arith,lletic tests were not available for 

standards five 2nd six and the Hla thei.latic s marks 

were corrected end-of-year marks. There i s the 

possibi lity that this could be r e s ponsible for t he 

trends tha t were found but argwnents aaainst this 

are as follows: 
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(a) breaks in the patter ns wen" found at the 

standard four level as ':[ell ; 

(b) the breaks did not aLlays occur for boys 

at the same age as for girls ; 

( c) factor B fo r boys attained a significant 

pos i ti ve corre lation t!1rongho ut ; 

( d) the trends fO emd in the next section 

dealing with e xtraversion and neuroticism 

are con tinuous t hrough the entir e age-range, and 

(e) confidence i s felt in the me thods used for 

the sta tistical a djustr;,ents . 

(ix) IJoble (1 974 ) quoting Sken,p , fee ls that as far as the 

content o f the primaloy Lathe Ewt ics syllabus is 

concerne d , " • . • t he order of ;or'esen -c ation of lJ1ateria l 

can preS'C'nt psyc ho logical difficulties in l earning 

ma therr,a tics." 

Bruner expresses the sane opinion as Skemp above and 

Lawton (1 973) referr in;:; to Br1)~'ler \ 11' i tes: " ii the ory 

of instl°uction must s ?ecify t;,e ';lays in which know­

l edge S:KlUld L>e str u:ct urea for t ile learner. 'r ~!is 
is diffeloent f:com t;ie philoso:)i1ical ::>roblem about the 

stl"1uctu1:'e and organisation of knowledg(3 : Drl.u1.er i s 

ller2 referl'l in:] to tile Tel a tiO;-lShi ': be t·:reGl'l the n 3 ture 

of kno':'fle dJc to bc l e(1I'~le C. and tlH2 n i:1 ture of the 

l ,~arner as an indivi dual." (Underlining not in the 

original.) Brnne:c adva nces t:rree factors which he 

f (:e l s eny t heory of instr1.~ction nust be c{)ncE~x\ncd 

(a) the n~tLu.'\e oE t he l..::l~()\Ile dge to be learne d; 

(b) th2 natl.t::.."e of the l ecrning process ; 

(c) tile inc1iviciua L c hildren . 

One of B1" Lllle.:c t S inajor c ontrib'..ttions is t hat ~lE! has 

sho·'.',rn t hat tl"le intc racti ')Y! Or thQse three fCJe tor's i s 

li jeely to be so COr:1p l ex that Bevel')' l e arning situation 

for eV'2ry chi ld i;tUst be regerded as unique. 11 
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( x) Last , but by no means least , is the possibility that 

the general devolopment of the child ,;light fo l low the 

patterns as de:;cribed above. 1'he breaks in pattern 

that were found , occurre d for eleven and t ':.relve year ­

old chi.ldt'en, and t,1is is :)recisely the stage at 

which , according to Pi aget ' s tileory of cognitive 
develo')ment , they cllange from ti,e concr,~te o~)erations 

to the formal operations stage . This j"eans that they 

can now think about abstractions and visualise logica l 

solutions internally and do not have to rely on 

concrete objects to solve problems. They can , in the 

forma l operations stage , apply a theory to j.lany 

problems or reason fro!.! a hypothesis . They are 

capable of. Ol'g<.mising infol'mation , reasoning 

scientifically and buildir:g and testin.g hypoth'2ses . 

Po ssible .links between attitudes towards School i··'athematics 
ar'..d the obSerVE!cl lJrec2( in patter:1 of cOl"1'elations !)2t'Jeen 
P{·::rsonality Factol"S and La"Chej"a t ical Attainr:lent. 

Nob l e (1974a)i!l an orticle . (:2ali;~g ",:lit:; at t itudes to":lards 

"i,and ( 1 ')70 ) 

l ist s the need to explore 1:10r2 £1).11y t~:c= atcitudes to 

ma t hemat i cs . .. Attituc:e scoles are liabl e to error if no t 

validated and canno t be treE,ted as intel"Val scales . (nisbet 

and Entl~list.le , 1 970 ). 3i]gs (1962) repor t s l ittle consis­

t ency in pa t terns of attitude to",lards arithmetic at t he 

prinary level with , oenerally , no difference bet':.reen t he 

sexes , but at about the age of t"':.Jelve to thirteen years , 

girls b,"gin to dislike ariti1;c,etic consi s tently, -",i1ile after 

tIle z.ge of fOlJrteen years , boys l!12nifest an increased l iking 

for arithmetic and mc:thematics. I' Noble in this study .i.nvesti ­

gated attitudes to , CHId abi l ities in n,athel:10 tics throughout 

t he age ranue nine to seve,lteen years ane. the writer fee l s 

that the results have a direct bearing on the present study 

and consequently a portion of a table of correlation 

coefficients is reproduced as Table 16 in the ap;x,ndix . 1'he 
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conclusions dra\'m from the table indicate that prior to 

standard seven there is no discernible pattern . From 

standard seven upwilrds, all cOT:relation coe.2ficients are 

significant and all are positive. Also indicilted was that 

for standards seven and eight , girls show a stronger relation­

ship bct\,een attitude and ability than do the boys. " It 

\/01.11d seem therefore that the attitude of girls to':Jards 

mathematics, even more tha:) that of boys is a factor that 

should be taken into account "hen teaching mathematics to 

standards seven and eight." ( Noble, 1974a). 

It is rea lised that lnathematics content does change in stan­

dards seven and eight, but in addition it ~lay be t hat the 

significant correlations between at t itude and mathematics 

attainr.l<2nt observed in these standards ( Eobl(! , 'J 97421 ) ar'e 

partly li.r.lced to disturbing effects bet ' .. veell :)cl'sonali ty fac­

tors and "lathematicl, at l:ainment indicated uy t he brea:: in 

correlation pattern observed for standards four and five in 

both the preseilt study and those of ~:oble (1074). 

Attitudes can be e::p c: ctec1 to form some tirll8 a£tGr the Dl"c:ak 

in patterY!. of co:cl"elation cocf.Fici~Ylts hilS bCCll oDseTved t and 

the fLlc!i,lgS reported by ]fable coni cl ':Jell tie u;, uitll the 

brea .~:: s ill patte:cn fOlU1d at the standard four ar..d five leve l 

in the presl-=nt study. For exam~)le , if we CO(~$ic.e:'A factor G J 

( conSC.1. i2ntiousness) -..re see t!l2 t for both joys 011d girls the 

brea1<: in pattGrn (a sudden lar~e negative increase in thr:? 

corrc:l2ltion c02fficient) OCCU.TS at the st.Jnd~rd five stage. 

This l,:.? t llS that those that a:ce c,,-Jnsciel1t:i..(J~lS tend not to 

aC;liQvc:, despi tc their (-;;£'forts, and thCl"l8 .is c.vG.J:'':! possibility 

that ev(mt~).ally (possibly as muc~J as t 'ilO years latelc) trlcir 

\i/hole a -)proach i::H1Q atti tuc~e "CO -Jaros the subJ- eet will chancre. - ~ 

This could result in a Tcsist:::nc(= towards mLl thehi(:1tics and 

produce the resl,.lt found by Noble in his stildy \'I]1e1'e attain­

ment is highly co:'related ,lith at t i tude. 

" 
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5.3.3 'fl1c second- o:::,Cer factors a,1d matl~eli1atical attainment. 

The correlation coefficients for the above are to be found 

in Table 14. These are plotted a~ainst age a."ld are ShO\lfn in 

Figure 5. As \las p:'evio usly ment i oned , l inearity of regres­

sion was tested ilnd tilere was no departure from linearit y in 

any of tr..e extX' uve~(' .sion 01' nel.1Tot icisrn correla.tio!ls. The 

correlation coeff icients obtained may therefol'e be used to 

describe the aoove-J.1entioned relationship . 

\lhat is n;ost striking about the se corre lation coeff icients 

is that eighteen of the t~enty show a significant neg ative 

correlation at tile , 001 level (lo-,'rest is -0,375 a 1'ld the 

highest -0 , 79u), one is sig~lificant negatively at the ,05 

level and only one fails to reach s.i.gnifi cClXlce (that of the 

standard six g irls for extraversion). 

It is obvi_ous from 'l'able 14 and Fi(JUl'e 5 that the boys show 

a ve ry definite Degetive relatio,,-S!li :) bet'.:/eet l extr aversi0!1 

a.Bel r.iat~'}er,laticQl·at~2.i ~-'1r::e nt a~c} .. tllat " the co:crelations :re;:lain 

. f21r J.Y c-J~1sta:nt, but S:lO'.V a veTy slight C1.'~ c:l'(~C!se in relation-

l .... in · T~L~ gir is, hO·:le-,..rer , are .:)_!.', 1 • -

·their's is also a .significant 

r:!ore fluctuating and ':/hilc 

neg~tivc correlation, there lS 

a SUdG.2D change for starldard six~ A sex difference " was found 

for stancl211'cl six only anci )oe:ce t::e boys had a nG9"c ivc 

c01"l"=lation ·;!hich W2..3 signi.Picantly greater at the , 001 level 

than t hat of the girls. 

Generally speaking it a?pec.rs that \vith th-:= ~)res(~nt sa:nple 

the introvert is t ile ynpil rr:os t li::ely to be successflli_ at 

m3thematics. As ,las noted earlie:c , therc~ is no grGC\t clarity 

fro).1 previolJ_s reports as to the aCildemic success of extra­

verts or introverts in the ag e -rimge of the present study 

(see section 2.1 ). On the basis of Entwhistle ' s ( 1972 ) con­

densation of Uarburton ' s SLLnmaries (see Tab l e 1 on page 28 ) 

the scale was, howev2r, tipped slightly in favour of 
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extraversion favouring academic success , but this vas of 

course general SUCCESS and not speci fic ally mathematics . 

Noble (1974), as ~)reviously stated , working with mathematics 

and extr aversion, found ~)ositive corl'elations fOl' standards 

t wo and t hree ( significant for the latter), highly signi fi ­

c ant neg c;tive corr '.!l ations for standi'lrds four and five , and 

thel'eafter either s] ,[all neg uti W' or m!g ligible correlations . 

There is thcl'efore some agreel'lent between the t-,),TO stt\dies 

for both standards fom' and f ive' boys , and standards fOLU' , 

five and six girls . It must be remembered that these are 

the r eg ions where Noble (1 974 ) found his correlations which 

uere highly significunt and t his lends we i ght to t he argwnent 

that there is some agreement. 

-.Ii til most s t udies pointing to t he introvert being successfuJ 

at high schOOl and univer s ity level , the Dresent results 

are not all that S1!~'prisiWJ and do se~r,\ to indicate the 

necessity for further research in order t o gain grei!ter 

c l arity. Possibly 8ntwhistle and \lels11 (1 969), and IJewis 

and Ko (197 3 ) who found high abEi ty introverted pu~)ils 

achi eving better , and 10':f ability extravert s havinSJ greater 

success t have pointed out the direction for £u.:ctncr investi­

gation , nar.le l y t he t of ,forkinG' ,,Ti thin diE ferent ability 

groups. 

NEUIzo'rrCI5t;I 

Pr evious findi ng s are fair ly c onclusively in f"vour of a 

negative correlation bet-,'een ne'.ll'oticis!,[ and school aC;1ieve-­

ment for tile a ge-ranO'e covered by the! present study. '£l1e 

findings of thi s s t'.lc1y are therefore in accord with this and 

are extremely decisive as everyone of the ten cOl'l'e1ation 

coeffici.ent s is neJ~tive and signifi.cant at bette r than the 

, 001 h:!vel. The boys, as is evicl0!nt fro],t Figure 5 , do s11m! 

a very slight U- si1aped trend as do the girls ai1d a similurity 

is the fair ly ma:cked u?ward trend of the standard six pupi l s. 
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Sex diffeloences arE evident for all bFt the latter standard. 

These aloe caused by the veloy 1<u'98 negative coX'relatio"ls of 

the girls and occur in syi te of t,1e boys having high l y 

significant negative correlatio~13 . The re sults 0.0 , hO'~veveX', 

cOlTi:rast wi tl1 t:wse of Hable (1 974) ':1!!0 fov.nd significant 

posi tive correlations for standards four and five \,lhile the 

remainder of his coefficients were negative. 

5.3.4 Conclusions 

In tryinu to find a :reas.on for the success of introverts in 

examinat ions l' Lynn and Gordon (1 961), dea.ling wi th uni ve::csi ty 

students say: "rrhc c}~tr~vert is handicapped in acadcrriic W01").~ , 

as in other tasks :cequiring s:J.stained concentration, because 

of hi s tendency to fatirJue anc. to uive u;> !.tore quickly. " 

SiDilarly , Child ( 1973) feels t~at t~e extravert is at a 

disac1vant2gc becaL1.sG ilis concentrat i,)ll in studious tasks "\"fill 

be maTTed by involunt2.ry rest pel" iods. tl Howev~r, researchers 

are understandably not rea lly :)l'e?al'ec1 to offer reaso IS for 

the various re lationS~li)s and li~(e',:/i3e rOI' neuroticism there 

have not been :nany attcr:lpts' at e;·:~12:1ation , but Lynn (1 959 ) 

\'fri tes: a It SGcms that neuroticism !las tvo dif fe1"(~nt effect s 

on attainment , a di sorganisina O~1e OYl l earning and pc~r£ormance 

.in stress sit1).ations , but a facilitating one in so far as it 

f,loti vates sustained -{fork . It Biggs (1962) suggests that II the 

intelligent Cilild may be more able to dea l adaptively vrith 

his anxiety ••• ", and Child (1 973) feels "that the intellectual. 

demands !'l~:.:!~ceivcd by children a:-: (! r(~lativC!ly more complex 

because of the c;1iIClocn' s inex?erience, wi.th the conseqiJ.ence 

that hi gher leve ls of ar!:~iety , clis~dvant3~Jeou.s to pe!"£ormancc t 

a::.'e geYle~c?itcd. II 

As the state of thi s fie ld of l'eSCal'c;! stand::; at the moment, 

not too much can be r!\ade of the .'reseYlt evidence , especially 

at the priuary school l eve l. UYltil far J, IO~'e conclusive evicl:-mce 

is cOI~\pilecl it -;rill 0C difficiJ.lt to be ;;LOrG s!)ecific as t o 

\lilat exact relationsj,ips exis;: and Ylhat the cause might be. 
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5.4 Zona l Analysis 

On the bas i s of the previous section ' s resu.Jts that mathe­
matical at t aim,;cnt was negatively ·col're l ated with both 

extraversion and neuroticism i t would be e xpected t hat t he 

s t abl e introv ::'rt woul d be the best achi ever in mathematics 

i n the primary school. For t his reason t he zonal iJna lysis 

pr ocedure as described in section 4.6 was under t aken . The 

means £,or neurotic ism , c.xt ravers i on ,. an d the mathematics 

scores for eac h of the four zones are g iven below in 'rable 11. 

std 

2 

3 

4 

5 

6 

N . 1. 

~[,ABLs 11 

1' :::::II'fS FOl? L;UN.\ L ANALYSIS 

Sex Neuroticism Zxt ravel"s ion 

Boys 5, 40 
Girls 5 ,50 

Boy s 5 . 35 
Gi r l s 5, 29 
Boys 5 , 30 
Gir l s 5 , 13 
Boys 5 , 39 
Girls 4 , 97 

-
Boys 
Gir ls 

5 , 09 
5 , 24 

Ne1.xrotic Ext~cavcrt 
l'!e 1.u"ot i c Introv\~rt 

6 , 48 
5 , ') 7 

6 , 40 
6 , 34 

0 , 33 
6 , 51 
6 , 31 
6,35 

6 , 34 
6 , 45 

S.1 . 
S .. J" .. 

E • ::; • 

5, 63 
4 ,7 5 

4,1 7 
5, 43 
4 , 89 
5 , 33 
6 , 28 
-5 , 66 

1]·,74 
5 ,11 

1-1 .. 1. S.1. ~ n 
oJ .. 1.', .. 

--
4, 8~ 5,.60 5 ,1 3 
4 , 95 5 , 8~) 5 , '1 2 

5,5 1 5,26 ') ,1 4 
5 ,1 2 5 ,. 55 5,115 

5,55 5 . 73 5,60 
5,29 6 ,1 6 6 , 08 

6,03 6 , 45 6,30 
5 , 51 6,78 7 , 09 
6 , 69 5 ,7 8 4 , 68 
6,04 6 , 20 5 , 27 

-
s t able Int J.'OVG1' t 
s t able ExtravGrt 

An analysis of v ariance t e chnique \'las used and F scores u~)ed 

to est,-:blish if there Y1eT.(2, any sigl'lifi car1t differences bet'.'/Gcn 

the L '2 ,:! TIS . ":"l1"!.(!l:'e diEfcrcncGs were indic2t _;d , the Scheffe 

test ',Jas ap ~) lied to establish exact l y '!there the d.ifferences 

werG . rrhG F' - scol"e~.; (}nd theil"' signific ances are recorde d in 

'l' able 12 below. 
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lJ.'A .ULE 1 2 

F SCOEES 

St anda.rd Sex F l evel of siunificance 

2 Boys 0,16 -
Girls 2 ,64 -

3 Boys 2 ,27 -
Girls 0,75 -

4 Boys 0,47 -
Girls 1 ,05 -

5 Boys 1,45 -
Gir l s 8 ,63 ,001 

6 Boys 2 ,53 -
Girls 2,73 ,05 

-

The means of tile stc;ndard fiVe, and six girls were then 

examine d to find wili ch the significant di.f£crCl'lC8~ Y.-ere. 

It tl'anspired t hat none of the differences of means for the 

standard six gil'ls quite reached the ,05 level of siunificance , 

but that £01" the stanc1':ird five gir l s the neurotic introverts 

held a lo"::er me an than the stable extravert:; , at the t 0 1 l eve l 

of sig,1ifj_canc e . 

This l ack of significant differ '2nces b2t'.:eGn tnG )"Co!cWlS of the 

various groups i r.lpl ies that there is no difference in mathe ­

maticCll a ttainment b2t-~;!€e11. t hese four personality types . 

However , before tl"..ese results are di smissed as c ontr ary to 

the finding s of thG l'rc-J'ioLls section it \'io uld be as well to 

exanine the meai1S of tile fom:' zone s in '1'aLle 11. It v ii i be 

seen that the st able introverts have the highest l.Iean in six 

of the ten cor.lpar i sons cmd on the other four occasions t hey 

have U'e second lliUhest score . As f ar as tile neurotic extra­

Vel"t s are concerned , they have the lo-;,est mean on four occasions 

and the second lo';/es t on five of the com;)arisons. Thus , while 

almo s t no statistic?'lly significant differences can be found 

in t he present sarr.l) l e there certainly a r e some pointers tlwt 
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imply the need for further investiga tion. The breakdown of 

the means given above is elTidence supporting the findings of 

the previous section which -would suggest tbat the stab le 

introverts should score b es t in mathematics tests , while the 

neurotic extraverts should fare the worst. 'rhis statement 

~s in agr eement wi th t he fincliY(J s of Child (1964) as report ed 

in section 2.3 of the present study. He reported l:he lack of 

achievemGnt of nel..l.rotic extravel'ts , which ag :ceed with 

Finlayson I s (197 0 ) fiYldinus with t ';{e lve to fo urteen year-old 

boys. Finlayson also found that the stable introverted boys 

fared best, and Entwi'listle and Cunningham (1 968 ) agreed with 

this result , but amongst the girls in their study , the stable 

extravertecl girls "rere the Illost succes s ful. 

A po s sible eXr:>lanation for the lack of siGnificant statis-

tical evidence was the cO ).lparative size s of the four zones in 

each group. The neurotic introvErt s and the stao]_e extraverts 

were 2.J.WCiY S small. groups, and the other two wer e, witllout exc\:~p­

tion, larger . In an attelnpt to equalise the sizes of the zones, 

instead of using the )"eans of the extraversi,)n and i~,trove!'sion 

scores to estaf)lis;l the o r igins on t he ' extraversion- nell:coticisra 

axes, the medians ,1ere found ind these 'Jre1:'e used to find the 

dividing' lines along the two axes . The medians naNlly diE fered 

from the means at a ll ailcl so brough t about no change in the 

distribution. 'rhe zonn l analysi s was therefore cO!Lp l e ted v-sing 

means , as was described by Child (136 4 ). 1_' l1e distrLb'J.tion 

described abov!2 ')roduce d a c1iagl'a'il as follO\'IS : 

I<ellroticism 

many fe'.,! 

Introve rsion Extraversion 

few many 

stability 
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P. ty:)ical c_istl'ibution, using t he standard five gir ls as an 

exaE1·Y le 1 is: 

J~e"L1rot icism 

36 14 

Introversion Extraversion 

10 35 

Stabili ty 

This distribution il.:plies a neg-ative correlation between 

neV-t'oticism and ext:r:'0vei'sion and this in fact concurs \vi th 

the findi r.gs of Lynn and Gordon (1 961) . 

5 .5 ConcllJsio::.'1s · and SV.ggcsti ()TIs. 

This st~_dy h~s COVer2 n sev(;ral oreas, SOLie of \'111icn have been 

subjected to a f air (l,,10U . .nt of previous rc:scClX'cll and others 

vel'y little. Obviously the qu'?stion of p(~r sona li ty and 

scholastic attainment is an area of educotion ',"lherc; the 

surface has only bee!l scra tcl1ed. Child (1973) maintains 

that it is S1.n"ely i j·l~porta.n t to realise tha"'\:: 

pe:c sonali ty chDX'acter istics ~li.1.Y Ct sian.if iC2'.nt role 
in both the act of l earYli!1(J a ,)d in at ti tudes to\!ar ds 
the act of l CC'lY'.nin0. VariC)tion.s iTt pcrfo:ri:lance aTe 
not entirely a question of intellect, motivation or 
thinkincT skills, but may depend on the personal 
at,_ributes ,,'!hic!1 c ar' enhance or inhibit the quality of 
that performance. This fact alone is sufficient to 
justify continued reSeal'ci l in t his field. 

It does hm/ever , sti ll require some inag ination to ScOt" where 

tile res-,llts v ill lc~ad, but Ent-"';listle (197:n -,,';rites: 

liThe lac~: of generality in rel2,tionsflins c~n<l the probable lin~( 

bet ·:!een teachil!g metl-;.ods ~nd personCllity correlates Of. success , 

both reinForce t;12 g-1'oJillS r ,-'aJisdtion of the i mportanc8 of 

variety in tte pr8sentatiorl of l']a ter ial to be learned ." 

'rhe pres '-_,nt study !Jade little of the possibility of difference 

bet-::een r:leJ:lbers of the same se;( studying in co-educational 

SCilools and those ir.. sing ie - sex ~:>chools. ~rhe one area where 

i t '."las developed , naiilely that of mathematical attainment, 
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sho'!lec1 nc) difference ilt illl , but there is still the Dossi ­

bili ty ·that significant diffc2l'cnces would be fmmel '·;rith the 

correlates between personality and scho lastic acllievenent. 

For various rea sons , only limited , acce ss to t!le computer 

was available and it was decided at the outset not to pursue 

this line of research in the present study. Em/ever , with 

the bre aks in pattern that were found in the corre l ations of 

the first-order ;:>ersonality factors and mathematical attain­

ment and in view of the fact that t ,hese were in fa ir agree­

ment wit il t he findi ngs of Noble (1 974), further resc3rcl1 in 

this di:cectio!1 ·.:rould appear to be necessary . 

The corr ,," lations of extraversiol: and neuroticism with 

scl101ast ic at tai.lf:1cnt have received a fair a mo unt of atten­

tion in the past twe!lty years, but definite patterns have 

been slo',;l in emerrrinq. Child (1 954) Ylotes : !l Eo evidence has 

yet been provided to sllo'{-l \:rhethel' the ext1"'CiV0rsion score of 

an indivi c!'IB l varies 0reat l~' 0'101' a period of yeill'S .•• 11 ":1itll 

rescarcl ~ noting a~Je-trends in e )':.tra-version and neL1:"roticisl':i , 

and corl"'elations o J' thc;sc ':lith at L~ini112nt t quite obviou.sly E\ 

10ngit1J.d.i ~lal study is required iE more conclusive evidence 

is to e 1C'tera-e .. 

5 .. 6 Ir~:plicati:')!'ls for Educa tion 

i.rhil(~ .fnrth(~l' :L"2S~ c.' ):'ch in the:? s(.;.lme aT2'-)S a.s t OUC11G(1_ on by 

the p:C' 2!~.,;c nt study is :.i..ndicatec1, th :.J :results. seem to point 

out t~ 12t ~~articP.l ~:c care and a ttc l'ltion ne:-: a.s to be p<J.icl to 

the stand::::!:'Q four and five pl'imary schOO l pu~)ils .. 

Te.3ct(~rs shOUld also be auare of t~le ir:1~)lications of Develop­

Jilcntal Psycho loJY. 'rho Cogni ti v c gro\vtl1 of pupils, and 

very mar~(ed chan~Jes bet','ree:n_ stages are possii:>lc reo sons 

for tl,c ore.',ks in pat1:ern fOl.md by Noble (1 974) and in the 

present study. HO';! :.:ver, these 1~esul ts excepted, tile 

impJ.ict=.tiol1s of dcvclo?~-jl.~";~'"1tal psychology still give 1l10re 
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tilan sufficient reason to del~and attention from teochers. 

rrhe Affective development \"hich has a bearing on the 

attitudes and channes in attitude of Dunils shoQld also be v ~ _ 

noted, pm"ticlJ.lal' ly in view of the results obtained by 

Noble (1974a) where he found that tIre attitudes of boys 

and girls towards Hk~tllemdti cs at the standard seven and 

eight level 'Jel'e diffc~'ent. It seeu s tl:.at mather;latics needs 

to be 'sold ' to child:cen , especially tile girls, prior to 

sta2ldard seven and t i: i.s ties in '"ith the observations above. 
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ItThe task of describil1fJ al'!d aefining t:le 

of r,lan is v ery COml)lex ." (Child, 1973). 

total organisation 

Personality is 

therefore a concept \vhich is ex~rer:le ly difficult to define. 

The developr;1ent of group questi20.:lnaire !;;2thods of testing 

has stimulated interest in tile fi<3ld of ?ers,mality and 

scl101astic achieV2ment. 

R . .B . Cattell and H.j. l~y·senck d::"-~ two of the foremost 

devc,lopers of personality imr0ntories a,1d their different 

methods have yielded si.milar :)e::'soYlali ty descriptions of 

extraversion and ne Ltr.."'oticisrll. In addition, Cattell ' 5 

personality test, t ile C?Q r yields fot .. l..!'te e n first-ordel" 

fc:ctors .from which he eJ.erives hi.s second- order factors 

of extraver sian - introvc!r sio!::. and ne1.,1.l'otisicm - stability. 

The South African standal'dised version of the CPQ w;::s uS2d 

in tlle present stl,ldy \'rhich el1co::.passed tile ages nine to 

thirteen years. In adclition, standardiseG arithmetic tests 

for the age-rc:ngc nine to eleveE years -:iere admj nistered and 

t he end- of-y0aI' exai:1inC1tioi1S mo;~· }:s for the twelve and 

thirteen year - olds were obtained end adjusted to allo;', for 

differences be ·l:ween schools . The sar.1ple c c)nsistGd of 965 

English spea::ing childrcn (501 boys and 464 girls) from six 

sc;,ools in Ca,)e TO\n1. The p1!.::>ils wer e dra";m frorl\ similar 

socio-ecol101.1ic aDd c~'.l tural bc:c;gronnds as those of a similar 

study done in Grahanls tO":111 sC!lools. r1'his was done in ordel"' 

to JTl2.ke com?a.risons b~t·~,ieei'l. thG I'GS Lll ts of the t \t/o pieces 

of research. 

The aims of the pres "-~nt study ·,.'122:'e: (i) to investigate 

possible nfJ<; trends and sex diE Eel"ences for the fourteen 

first - order factors as yielded b~,/ t~1e CPf), as well as the 

sec'Jnd-orcle:c factors of extl'av'=rsion and neuroticism which 
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derive from them; (ii) to inve stigate possj.Gle age trends 

and sex differeilces in rnathemCltical attainnent for the C1ge­

range nine to eleven years ; and (iii) to investiGate the 

correl"tes , wi til age, betl /een the aoove- mentioned sixteen 

personali ty factors (fourteen firs t order and t,'iO second­

order) and mClthematical attClinment. 

Briefly the findinas were: 
(i) Age trends in the first -order factors \-/ere , in 

general, similar to those as ir!c1icated by the 

I.p.f~ .. 'r. Norms. Sex differ E:flces were found, but 

these contrasted ":ri t;t previous fi;'lding"s. Eo trends 

were evident for extravel'siDn and neuroticism <lnd 

sex differences for these two factors wern n 0g ligible. 

(ii) Ho age trends or se:.: diffe:t:'ences \:,rcre Obsc:Tved for 

t he lnt3thenatics I means. ",J i thin the sexes ~ no 

co-edu.catioYlJl schools a,1d thos," from single-sex 

schools . In addi tioy~, the meClns ·:.IC.l"e in ClgreCl.1ent 

wi th the SOL,::t11 .I. ... f~ iean Norras. 

( iii ) Pearson P:'"'Oduct-i:,t.)ll:ent correl c:! tion cOEEJ'ic.i.ents were 

c <:J lcv.lated and t!1(; (kta fro m tile differ:cnt groUl)s 

\-las tested to de termine the possibilitj' of a depiu.'­

tV.1:'e from linearity. Ho c.epa ."c ture was fOL~.nc1 .in any 

oE t ~le 160 gl"O U.;.J3 ar:.alysecL 3rea~s in tlle patterns 

of t he corrc l <:: ti ~-:-H'l caeE l icicnts were founel for stan-

d2,rd fiv(, (t.;elve yeilr-old) boys for t·.felve of the 

fourt~en fi:c.st -o:.-~r..er factors and for the rri~cls 

t '" "I r,~ st~ndard four and five 

lev,; l ( 212V<.;11 and t "\'ielvc ycc"c -olds) in te~1 o.f the 

factors. lrhe~C'c was cons~.c.era 01e agre err.c2nt 1'\;;uardj.ng 

the bl'eaks in the pclt '[(~rns, bet'.':ee}.1 the findings of 

this s tudy a:H). t!~OS8 of the simi l ar study unt:er taken 

in Graila;-:1sto'.'!i1 and lJosSj ble ex.::lanations have beQll 

put forwa~'d . 'l'he cOl'relati:.ms of extraversion and 

neuX'oticism against Iltathematical at tainment vere both 

strongly neG::tive and highly significant . 
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( iv ) Zonal ana l ysis \'las used to investig a te mathematica l 

attainment within differ'ent l evels of extraversion 

and neuroticism. Here nothina statistic<lLly 

s iGnificant emerged , but the pattern of the means 

suggests that the stabl e introverts were possibly 

the best aciliewers (in mathematics) and the neurotic 

extraverts seemed to fare the worst. 

The entire study appeare d to indicate the need fOl' fvX'ti1er 

research of a lonaituclinal nature , ,)articul arly in the 

fie l d of scholast i c acilievements wi thin t ile contexts of 

extraversion and neuroticism. In additiOll , it se'2JnS 

necessary to establisll the change (or constancy) of an 

individua l 's deure e of e x travers i on or neurot i cism as he o r 

she m:lves throll.gh the school sys t eLl, and a study of this t ype 

i s the best possible 'Jay of establishing this. 
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TABLS 13 

j'3t1HS AND S'l'ld.JDAED D8VIATIONS OF' ?:::RSONALITY Fi\CTORS BY SCHOOL 
STAND"RD 

Standard 2 3 4 5 6 

Factor B G 3 G B G B G B 

A 
H 5 , 41 4,90 5,31 4 , 99 4,79 4 , 98 5,29 4,57 5, 32 
S 1 ,70 2, 1 :2 1 , 95 1 , 95 2 ,17 2 ,1 5 1 , 89 2,34 1 ,75 

B 
1>1 6 , 61 6,84 6,25 6 , 92 7,12 7,28 7,14 7,35 6,95 
S 1 ,56 1 ,58 1 , 61 1 ,1 8 2 , 03 1,74 1 ,88 1 , 92 1 , 97 

C 
11 4,49 3,49 4,98 3,97 5 , 50 5 ,32 5 ,28 5,69 5,78 
S 1 ,5 4 3,36 2,09 2,94 2,2 1 1 ,95 2 ,01 2 ,47 1, 96 

D N 6,69 6 ,7 3 6 , 91 7, 09 7 , 32 6 , 62 6,68 6,51 6,61 
S 1 ,48 2,18 1 ,95 2,30 1 , 90 1 ,85 1 ,8 9 2,26 2,15 

E 
1'-1 6,63 6,83 6,63 6 , 35 7,01 7 , 47 6 ,48 7,32 6,29 
s 2 ,05 2,01 1 ,38 1 ,96 2,06 1 , 96 1 ,69 2,06 1 , 68 

F' n 7,28 6,43 6 , 86 7,03 o t57 7,47 6,39 7 , 38 6,51 
(' 2 ,1 3 2 , 61 1 , 96 '2,14 2,55 2 ,05 ~ ,38 2,04 2,02 " 

G 
N 3,80 4 , 49 3,69 3,35 3,49 3 , 61 4,36 3,44 3 , 67 
s 1 ,99 2, 1 8 2,20 3,1 8 'J , 6 5 2,78 1 ,12 1 , 96 1,70 

H 
1'1 5,19 3,87 5 , 40 5,19 5 , 56 5 , 51 5,55 5,47 5,64 
S 2,25 1, 97 1 ,63 1 ,33 17 8 3 2 , 23 1 ,71 1 ,99 1 ,35 

I 
l-I 4 , 2 5 3,73 il,52 3,52 c,,24 3 ,73 4,91 3,9S' 4,99 
s 1. ,74 1 ,81 1 ,60 2,00 1 , 81 2 ,11 'J ,84 2 ,1 2 1 , 87 

J 
N 5,58 5,84 6 , 20 5,76 5 , 78 5,15 5,69 5,48 5,40 
s 1,92 1,77 2,00 2,06 2,06 2 , 32 1 , 68 2,06 2,07 

l'i 
l~i 6 ,41 6,32 6,37 6,5 9 

I 
6,6-' 7,48 (',47 7,26 6,51 

S 1 ,93 2,34 1 ,93 2,02 1 t 9 5 1 ,31 1 ,97 2 , 09 'J , 96 

0 
],; 5 ,7 3 5 , 53 5,23 5,67 5 , 50 6 ,00 5 ,40 5,:>'3 4,72 
S 1 , 93 2,73 2,23 2,o0 2 ,1 3 2 , 27 1 ,~4 2 t 15 1 ,75 

0 0 
,', 3 , 98 4,17 3 , 73 3,40 3 , 82 3 , 45 4 , 03 4,13 4,35 

"' J S 1 ,7 2 1 , 83 1 ,59 1 , OS 1,60 1 , 82 1 .33 1, 84 1 ,71 

°4 1-i 6,51 6,42 o , 65 7,20 6 , 87 7,1 5 6 ,34 6,93 G,8 1 
S 2,03 2 , 00 1 ,95 1 , 90 1 ,31 1 ,7 9 1 , 83 1 , 98 1 ,7 6 

Extra- 6,43 5,57 6 , 40 6,34 6 , 33 6 , 51 6 ,31 6 , 35 6 , 37 
vc::tsion 1 ,55 1 ,41 1,46 1 ,1 5 0 , 80 1 ,53 1 ,02 1 ,;)2 1 , 30 

l:('l),ro- 5,40 5,5 6 5,35 5 , 29 :; , 30 5 , 13 5,39 4,97 5,08 
ticism 1 ,1 2 1 , 06 1, 23 1 , 69 1 ,19 1 ,1 6 1 ,00 1 , 29 1 , 8~2 

-
H ;-.;cans 
s Stand~rd Devictions 

G 

5,11 
2 , 26 

7,22 
1 ,43 

5,46 
1 , 86 

6 , 64 
2,03 

6 ,51 
1, 64 

6,81 
1 ,8O 

4,20 
1 ,75 

5,81 
'J , 64 

4 , 59 
1 , 46 

5 , 37 
1 ,91 

6 ,46 
'J , 86 

5 , 34 
1 ,65 

3,81 
1 ,90 

6,54 
1 , 69 

6 , 45 
1 ,13 

5 , 24 
2, ,2 
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TABLE 14 
COR2ELA'l'IOl.T COEFF'ICENTS ;;'01< C.c, 'i'TELl' S PRHiA,l.Y pgk30i,U,LITY FAC'rORS 

AND HA'rHEHA'IIICAL AT"CAIr~nj~NT 

standard 2 3 4 5 6 

Ave. Age 9 10 1 1 12 1 3 

Numbers 99 92 99 93 99 85 99 96 99 98 

Factor Boys Girls Boys Girls Boys Girls Boys Gir Is Boys Girls 

+++ +++ +++ 
A -,039 ~ 133 ,074 ,090 ,169 ,106 -,646 -,350 -,583 ,124 

+++ +++ +++ +++ +++ +-l-+ +++ +++ 
B ,385 ,371 3')') , -J- ,433 ,410 ,452 ,359 -,016 ,470 ,031 

+ + + + +++ +++ 
C -,118 , 220 ,221 ,15o ,246 ,247 -,591 - ,192 -,391 ,017 

+ ++ 
D ,192 ,023 ,046 ,028 ,086 ,245 ,275 ,049 ,097 ,059 

++ -H-+ +++ 
1.' w -,046 -,}O25 - ,175 , 180 -,023 ,340 -,762 -,116 -,539 -,108 

+++ +++ ++ +++ 
F ,088 ,154 -,117 , 111 -,065 ,308 -,767 -,270 -,661 ,033 

+++ +++ +++ 
G ,064 -,024 -,018 ,016 -,073 -,039 -,591l 3 rr 4 

-, 0:; -,490 ,023 

-\- +++ +++ +-:--+ 
H ,120 ,087 -,037 , 129 ,024 ,239 -,646 -,350 - , 583 ,124 

++ +++ .:-++ 
I , 001 -,033 ,009 -,086 ,049 -, 295 ,359 -,016 ,470 ,031 

+++ +++ 
J ,074 -,188 -,072 -,1 87 -,024 -,15 0 -,591 -,192 -,3 91 ,017 

++ 
N ,089 -,004 -,076 ,133 -,104 ,192 ,2751 ,049 ,097 ,059 

I +++ 
- , ;~~ 1-,1 'I 6 

+++ 

° ,006 -,071 -,152 -,155 -,357 -,078 -,53 9 - 108 , 
+++ ++ +++ 

03 -,045 ,.0.32 ,169 ,1 91 ,055 -,011 -,767 -,270 -, GG1 ,033 

+++ ++ + +++ 
04 ,168 -,033 ,107 -,143 ,112 -,050 -,594 o ~" -t~)O) -,490 ,023 

Ex.tra- +++ +++ +++ +++ +++ + +++ +++ +++ 
version -, 413 -,375 -,513 -,444 -,400 -,217 - ,57 0 -,414 -,569 -,053 
Neuro- +++ +++ +++ +++ +++ +++ +++ +++ +++ +++ 
ticism -,431 -,662 -,513 -,713 -,597 - ,7 96 -,577 -,762 -,397 -,411 

+ Significant at the ,05 level 
++ Sigl1ificCJnt at the ,01 level 

+++ Significant at t ile ,001 level 

I 

, 

I 
I 

I 
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'1'.\318 15 

PC: lt SOllr\LITY F i1CTORS 11}~D 1·;A1i'EE; ~A !rICAL ATTA 11!11~NT . 
SIGI ·~IFIC I\HCE 0;" DIF?8Ri;rCES B ..::~T·':i'EE I'T HSf1NS .. 

Fac tor Average l\ge in Years 
9 10 11 12 , 13 

11 - ' - - .01 b- ,001 b-

B - - - ,01 b+ ,001 b+ 

C ,05 
g+ 
b- - - ,001 b- ,01 b-

D - - - - -
" - ,05 g+ 

,05 g - , 001 b- ,001 b-'" b-

F - - ,01 g+ , 001 b- ,001 b-

G - - - , 05 b- ,001 b .. ~ 

IT - _. - , 0 1 b- .001 b-

r - - ,05 g- .01 b+ ,001 b+ 

J - - - . 001 b- , 01 b-

N - - ,05 g+ - -
0 - - ,05 b- , 001 b- ,001 b-

°3 - - - , 001 b- ,00 '\ b-

°4 - - - ,05 b·- ,001 b-

E - - - - . 001 b-

n ,05 g- , 05 g- , 01 g- , 05 g- -

r·lote : The informatio;, ;lCxt to each l evel oE significance 

indicates t he direction and sex o f the group with the 

l arger correlation coefficient . 
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TABLE 16 

CO~RELNrrONS BET'.:SEN l·it.Tm:I·[XnCAL ABILITY AND A'l'TITUDE S 

Boys Gi r l s 

St d. n Corr' ' l a t ion n Corre l ation 
Coe .;': 'ic i ent Coefficient 

2 72 , 029 59 , 037 
Correlations 
bet'i-Ieen Nationa l 3 68 , 309++ 69 ,234 
BurGau Ari t hmet i c 
tests and Att i tude 4 121 , 258++ 69 , 351++ 
t owards Arithmetic 

5 15 2 , 179+ 108 ,304++ 

Correlations 6 241 ,002 11 8 ,044 
between National 
Bureau kcithmetic 7 262 , 415+++ 129 , 519+++ 
tests and Attitude 
to\!/ards Hathematics 8 201 , 48 3 114 ,658+++ 

-

7 262 129 

Al gebra ,502+++ ,626+++ 
Correlations 
betwo.en l:ational 81301;1. Be , 405+++ , 608+++ Ou.reau ;,Iathematic s Graphs 
tests and Attitude 
to\1c.rds l<a themat ics 8 201 114 

Al gebra ,471 ++ + ,7 38+++ 

GeOi:'l . 8: , /142 +++ ,732-1--1-+ Graphs 

+ ,05 level of significance 

++ , 01 level of significance 

+++ , 001 level of significilnce 
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FIGURE 2 

11EANS OF PERSONALITY F/,CTORS AGAINST SCHOOL STMIDARD 
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FIGURE 4 

CORRELATION COEFFICIENTS BET-,lEEN PE1<SONALITY FACTORS AND 
HATHEl-IATICAL AT'l'AINHENT V8RSUS SCHOOL S'rMmARD 
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FIGURB 7 

CORRELATION COSFFICIENTS BBT'J EEN PSRSONl'-lLITY FACTO~S MID 
HATHEHATICAL AT'rAINlI;BNT VERSUS SCHOOL S'fANDARD 

BOYS 

... ---... ., I Is k':J 
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FIGURE 8 

COl<RELATION COEFFICIElITS B~T·.iE SN I'E,,-SONALITY FACTORS MiD 
HATHEHATICAL ATTAINHENT VERSUS SCHOOL STfIlIDARD 

GIRLS 
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FIGffi<E 9 

CORRl';Lt,TION COSFFICISN'l'S BET-.. iEEN PE?-.SONALITY FIICT'ORS AHD 
HA'l'HEHATICAL A'l'TAINFuswr VBRSUS SCHOOL STANDARD 

GIRLS 

.... ----<$ .L \ s \ e '::J 0--"'---'0 N. 0 \, \e.. 
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