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ABSTRACT

This study souqht-to investicgate *he re]afionship between
hvoeractivitv and bersona]ity, with sbecia] reference to two similar
dimensions of personality, namely, ﬁntrovérsiun—extraversioh and
" strenath o% the_nervbus system. The study consisted of two stages,
eaéh of which investiqated‘a dimension of péwsona1ity. .A selective
review of the empirica]lresearch literature revealed that a person-
ality hvnothesis of hype;activity based on these two dimensions of

personalitv had not been previouslv reported.

The “'rst staae of the study examined the relationships

between hyoeractivity (HA), as Qefined by Davids' (1971) Rating Scale
of Hypé;kﬁnesis (RHS), and fhe personality varigb]es of extraversion,
neuroticism and lie scale, as defined by Eysenck & Eysenck's (1965)
Junior Eysenck Personality Inventory (JEPI). Two hundred experimental
subiects from the city of Edmonton were sé]ected for the study,
'1nc1uding 150 boys aaed 9-12 enrolled in classrooms for learning
disabiiities, and 50 normal matched controls.

The second stage of the study consisted of a simple test of
the reaction time to increasing auditory stimulus intenéity, an indir-
- U.S.S.R.. s
' Correlational, graphical, and analysis of variance methods
revealed a Significént relationship between hyperactivfty and extra-
version, thus confirming the central hypothesis of this study.

Results failed to support the prediction ?hat hyberactivity Qas
significantly related to neuroticism and lie scale. These nésu]ts

are discussed in relation to the chronically lower cortical arousal

dv



levels and lower sensorv. sensitivity of hyperactives and extraverts.

... The main hypothesis relating to the second staqe of the study was

that hyperactivity is related to the strona nervous system type
which 1is characterigéd, like extraversion, by chronically ‘Tower
cortical arousal Teve]s and lower sensory sensitivity. The criteria
for strenqgth used in the U.S.S.R. were,app]fed to raw reaction time
(RT) data. The hypothesis was partially coﬁfirmed.

In- summary, the reéu]ts of this investination nointed to a
re]aiionship‘betweeﬁ hyperactivity, extraversion, and the strongq
nervous system. Results are discussed with re%erence to physioloqical
and psychoToqical research findings consistent with .a hypothesis of
Tow cortical arousal and Tow sensory sensitivity of hyperactive
children. Resufts are seen as supporting the'utility of persona]{ty
considerations in hyperactivity research and ﬁfactice and also é§
confirming the hypothesized 1inkage.betwgen Eysenck's theory of

introversion-extraversion and the theory of strenqth of the nervous

system.

o

\\\\\ Implications for theorv, research, and management of the

hyperactive child-are discussed and several suaaqestions made for

,future researchwhitch couldtest—a number—of—hypotheses—arisingout—
of Evsenck's theory 1n_order that new knowledge about hyperactivity

miaht .be denerated.
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5 ' CHAPTER 1
INTRODUCTION

Theré appears to be almost universal acceptance by educators
that individual personaltity differences amohg students must be taken
into account in the attempt to Onderstand and interpret a child's
behavior under di%fering environmental conditions. Yet, in practice,
only scant attention is given to personality dynamics. One behavioral
characteristic which has received little or no.attentfon from person-
ality research and practice is hyperactivity, an impulsive, distrac-
tible, and poorly controlled behavior in &hildren which is a méjor .

- problem for parents, teachers, and clinicians. Over 5-10% af school-
age elementary children are hyperactive (Werry, 1968).
| A considerable amount of research effort, much of it medical,
has been directed towards establishing some etiological basis for
hyperactivity. "With few exceptions, and for historical reasons, it
still is usually taken as axiomatfc that hyperiﬁfivity results from
some sort of brain dysfunction. As a result of the dominance of
this hypotheéis,‘a number of fruitful areas of research has been
négTected. One,such area is the relationship between hyperactivity
and persona]ity type. Apart from thevmi1estone studies by Thomas,
CheSs & Birch (1968) and Chess & Korn (1970), in-which hyperactivity
is related to temperamentai dif%erences, the research effort on |
_persona]ify and hyperactivity has been virtually neglected. Even
these studies were concerned mo}e with the ‘"how" rather than with
the “wh?t“ or the "why" of hyperactivity! They were concerned about
thevfact that too little attentioniwas*being paid to the behavioral

style or temperamént and its influence on the child's learning

7



.process.

Hyperéctivity is a facet of human personality.and, as'such,
should be examined in terms of models .of personality concerned with
underlying neurd]ogica], psychological, and biochemical procesﬁes,
particularly since research is now showing greater concern for indi-
vidual differences J\psychopﬁysiologica1 responses and their pos-
sible relationship with\personality variables. Eysenck's (1967)
theory of personality an&\the research'on individual differences in
personality undertaken by Soviet authors (Pavlov, 1927; Teplov and
Nebylitsyn, 1966) seem to fit into this reséarch framework. The
rationale for the use of this theory and its relation to HA will be
briefly outlined.

This study is designed to investigate the re]ationéhip for
hyperactivity‘to introversion - extraversion as defined and hypothe-
sized by Eyzenck. (1965), and the tpeory of strength and seqsitivity
" of the nervous system (Pavlov, 19@5; Teplov, 1956; Nebylitsyn, 1956,
1957, 1959). According_tQ,Eysénck (1971), there are similarities
between the notion of "strong" and "weak" nervous system types and
thg notion of extraverted and introverted personality t&pes,'in that
the "weak" type appears to resemble the introvert and the "strong"
type the extravert. A number of studies have demonstrated physio-
logical substﬁntiation of this position, for examp]e; Eysenck (19€5,
1966, 1967), Eysencg.& Eysenck (1964), Gray {1964, 1967, 1968),
Haslam (1967); Mangan (1967), Mangan & Farmef (1967) and Nebylitsyn
et al. (1965). 1In this study, the writer predicts that a positive
rre]ationship“exisfs between hyperactivify, extraversion, and the

strong nervous system type, and that this relationship can be measured

|
|



N,

by a s1mp1e react1on time task This study also tests a number of
specific hypothes;s relating to the propdsed theory. A thorough |
search in the research literature on hyperactivity revealed what
little systematic effort had been made to date to logically relate
HA to personality or to Eysenck's theory in particular.

The design of this sfudy consists of two stages, each
independently attempting to explore the hypothesized relationship of
HA to persona11ty (extraversion-strength), and each predicfing that
there is a positive re1a£1onsh1p The first stage is general and
exploratory and seeks through regressional and correlational analysis
to examine the relationship between hyperactivity, as defined by a
Rating Scale of Hyperactivity (RSH - Davids, 1971), and 1nﬁroversion—
extraversion, as defined by the Junior Eysenck Personality Inventory
(Eysenck & Eysenck, 1965). The ﬁecond stage is more specific and
attempts to compare the performance o}‘high hyperactive and- Tow
hyperactive subjects on a simple reaction time task involving increas-
. ing auditory stimuli, a method which has proVed to be both valid and
reliable in measuring the relationship beﬁween sensiti%ify and strength
of the nervous system in the U.S.5.R. Contrary to current belief
about hypéractivity, therefore, the writer proposes thgt HA Ss are
hyposensitive and cortically underaroused. |

If HA Ss are hyppsensitive, they shou]d'satisfy the sﬁatis-
tical criteria for a “strong“ nervous system type. 'Graphica] and
analysis of variance methods are applied\to the tranformed data.
Implications 6f the results for theory, research, and practice are
discussed within the framework of the personality hypothesis of

hyperactivity.



~ Chapters two, three and four will review the relevant liter-
ature on hyperactivity and personality. The %irst two_chapters will
be ceneral and will focus on the syndrome of hyperactivity and the
two personality theories upon which this study is based. However,
Chapter four wiﬁ] attempt to link chapter two and three in keeping
with the hypothesis that a relationship exists between hyperactivity

and personality.



CHAPTER 11

LITERATURE REVIEW

The Hyperkinetic Syndrome
In %his chapter focus will be on fhe general historical
- perspective of the hyperkinetic syndrome as well as its correlates
and etiology. , ,

Hyperactivity,'impu]sivity, distfactibi]ity, and the other
related symptoms of the HA or\HK syndrome havé always Been a manage-
ment and educational problem for clinicians, parents, and parﬁfcu]ar]y
classroom teachers. Equally problematic has been the etiology of the
HA syndrome, a subject of considerable research effort much of which
is concernéd with both the theofetica] and practicel aspects of the
prob]em; The large volume of conflictihg research findings is
testimony oﬁlthg difficulty of research in this area.

The incidence statistics on HA vary widely. Thé.preva1ence
estimation of the magnitude of the HA prob]gm ranges from ; conserva-
tive 5% of the elementary school population (Widrow, 1966; Stewart,
et al., 1966; Werry, 1968a) to 40% (Rogers, Lilenfield and Pasamanick,
1955). Chess (1960) found that 10% of the children seen in her
private ﬁractice were referred directly because of HA. Patterson
(Patterson et al., 1965) also found that HA was the major cause'of

. referral to child guidance clinics.

According to Cantwell (1975), this large variation in.thé

incidence statistics on HA may be a function of the heterogeneity

d?'the“diagnostic criteria employed,/ the nature of the population

udied, and the methods of investigation empioyed. For example, when

™~ .
ratingxigfles are used the prevalerce estimates are relatively higher

AN



than when HA had to be demqpstrated at an 1nterV1ew or when teacher
reports were used as\the‘data source. Cantwe]] (1975) c1a1ms that
only two HA Ss were found in a total population .of 2,199 ghi]dren
aged 10 to 11 on the Isle of w1ght (Rutter et al., 1969). In that
study, the s1qn1f1cant1y Tow est1mate may have been the result of
selection cr]ter1 ch required HA to be demonstrated at the. inter-
view setting. Where teachers')feports'Were used, however, as in the
Nether]andsv(Precht1 and Stemmer, 1962), in Vermont (Huessey, 1967),
in St. Louis, Missour; (Stewart et al., 1966); and in Montgomery )
Counfy, Maryland KWender, 1971), thg prevalence estimates were much
higher, ranging fromvg% to 20%. |

While HA is frequently associated with disorders such as
mental retardation (Cromwell, Baumeister, and Hawkins, 1963) and
epilepsy (Ounstead, 1955), it can also occur in other children who
‘have none of these conditions but still display the classic symptoms
of overact%vity, impulsivity, and difficulties in attention. These
children of normal or above normal intelligence with no known cause
of their HA are generally designated as "purg“ HA. With regards to
the high ratio of boys to gir1s, Omenn (1973) ‘reported that\the ratio
of HA boys to girls varied from 4:1 to as much’as 9:1.  There is
general agreement about this discrepancy. Similarly, there was
consenéus that HA disappeared Qith inﬁreasing age. However,'resu1ts
from a number of follow-up studies now suggest that this is not so,
a.. tha® HA Ss continue to be hyperactive and to show moderate to
LavVE ‘cits in their general béhavior (Léufer, 1962), have
s iny nic difficulties (Laufer, 1962; We1ss et al., 1971a),

atte = cits, d1strac+7b111ty, and abnormal activity Tevels
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which persist during adolescence and into -adulthood (Cantwe]T, 1975).

- Q
Historical Perspective NI

Historically, the syndrome of HA was identified over 100 .

ears/géaf According to Sfewart (]970),.Heinrich Hoffman had, in

1845, described a case of overactivity whichrbears close resemblance

to the c]inica]‘description of hyperactivity. Medically, the

ear]iest reports of HA reéu]ted from divect damage to the brain as
a-result of encephalitis trauma or anoxia (Ebaugh, 1923; Rosenfeld &
Brad]ey, 1948; §§recker & Ebaugh, 1924). Since then, the organic .
etiology of HA has prevailed, being strongly influenced by Strauss
'(Strauss & Lehtinen, 1947) who 1abé11éd children with the HA syndrome
as "brain damagéd” on the basfs‘of behavioral rather than neurological'

evidence.

Definition

In research literature the attempt to define HA has been
associated with considerable ambiguities, so that one is never certain
which population is being alluded to. 1In fact, the term has been
used 1nterchangeab1y with reference to HA of known neurological.
patho]ogy and HA that is not associated with any organ1c pathology
and for which the cayse is unknown. At t1mes only the high activity
level is called HA, and at other times the term is used to define the
“syndrome of HA of wh1ch act1v1ty lTevel is but one sywptom Thus, for
example, Van Osdol & Carlson (1972) defined HA or HK as a total daily
'motor activity (or movement of the body or any portion of it) which
is s1gn1f1cant]y greater than the norm.

Var1qus diagnostic Tabels, many of which are’based on the



organic etiology assumption, have been applied so that HA has been
variously labelled as organic driveness (Kahn & Cohen, 1934), hyper-
kinetic impulse disorder (Laufer; 1971), and minima] brain dysfunction
(Clements, 1966; Clements & Peters, 1962). Two Tess frequently used
labels are po§t~encepha1itic behavior disorder (Levy, 1959) and
association deficit pathology (Anderson & Playmate, 1962). Recently,
there has been a shift away from labels with etiological implications
to labels which are more ‘descriptive of the symptomology, such as
hyperkinetic syndrome (Burks, 1960; Eisenberg, 1966; Millichap &
Boldrey, 196?; Anderson, 1963; Klinkerfuss et-al., 1965; KﬁobeL 1962,
Conners, 1970), hyperactive syndrome (Stewért et al., 1966; Werry et
al., 1964; Van Osdol*& Carlson, 1972), and hyperactivity with refer-
ence to the entire syndrome (Parry, 1973; Firestone, 1975; Cohen,
1970; Cantwell, 1975; Sykes et al., 1972). One factﬁr influencing
this trend has been ‘the recognition of the heterogeneity of hyper-
‘Activity~in which various subgroups have been de]ineéted on the basis
of reaction to stimufant drugs or EEG criterfa.

Another form of 1abe11ingJWh1¢h is based on the assumption
that all HA children have learning disabilities is now replacing the
earlier labelling of all HA children as brain cdamaged. Indeed, the
current attempt is toAuse the terms hyperactivity and learning dis-
abilities as if they were synonymous. Wh%1e it is true that many
children who are hyperactive, have ]earning_disabi]ities, it is 5150
true that many chi]dren wifh fearning disabilities are not hyperactive.
In fact, chronic high activity levels, distractibility and impulsivity
may also be characteristic of some high achieving individuals. In

such cases the term HA is usually replaced by adjectives such as
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“vigorous", "hard-working", etc. A measure of HA may not, thereforé;
be a valid measure of learning disabilities as is currently defined,
and the assumption of homoqenéity of HA is not consistent with recent
research findings on HA.- |
In this study, the term hyperactivity will be used to refer

- to the HA syndrome of chronic high activity Tevel (h&éefactiv%ty),
- _impulsivity, distractibility, and short attentioh span. It will
;;ETﬁde children of normal or above normal intelligence (I.Q. 85+) who
'have no known history of neurological impairment, epilepsy, mental
retardation, and for whom no known etiology can be ascribed. These
children will also have exhibited the above syndrome from an early
age. They are the relatively "pure" HA cases who will be defined
both{by the ndture and extent of their activity lebeﬁ, the main

presenting symptom, as well-as the associated behavioral correlates.

‘Correlates of Hyperactivity - - )
Generally, the extensive clinical literature indicates
consensus among professionals éoncerning behavioral correlates of "HA.
This agreement has.been empirically demonstrated by Schrager e. 1.
(1966) in a study Jﬁich involved péychiatrists, psychologists, pe--
jatricians, and teachers who were requested to indicate the behaviors
most‘frequent1y associated with HA. The behaviors for Which there
was consensus were overactivif&, impulsivity, Tow frustration to]er—

ance, distractibility, and aggressiveness, with overactivity as the

most important symptom. 5

Activity _vzl: 1In clinical reseérch literature, the HA éhi1d has

often been described as restless, fidgety, always on the go, and



'."(I

Patterson et al., 1985).

continually shifting from one activity to another (Burks,\l960;
Clements & Peters, 1962; Eisenberg, 1957; Laufer & Denhoff, 19§7;
Chéss, 1960; Ounstead, 1955; Werry; Weiss & Douglas, 1964; Werry

et al., 1966). However, despite reports of‘clinica1 observations

of increased qﬁantity and speed of motorie actions, there seems to be
Timited research.evidence 6f significant quéntitative differences in
activity 1evels‘béfween HA and normal contro1'shbjects. As .a result,
operational definitions of HA behavior have not been very successful
and a number of methods of objective quantification of activity

level have been tried. In almost every case the results have been
inconclusive. These 1nc1ude the use of ballistographic, mechanical,

photoelectric, and ultrasonic devices (Foshee, 1958; Spraque &

Toppe,“1966; Schulman & Reisman, 1959; Bell, 1968; Ellis & Pryer, 1959@

McFarland, Peacock & Watson, 1966); telemetry and motion pictures
(Davis, Sbrague & Werry, 1969; Herrbn & Ramsden, 1967; Lee & Hutt,
19649 ; and direct observation and ratings by observers (Doubros &
Daniels, 1966; Hutt, Jackson & Level, 1966; Ounstead, 1955,

Schulman & Reisman (1959) attempted to measure the daily
activity levels of HA children by Adapting self-winding W?istwatches
(actomeﬁérs) to record bodiiy\movements. In another study, Schulman,
Kaspar & Throne (1965) attempted to correlate actometer scores with
the results of psychodiagnoétic Examinations, but no significant
correlation between these two measures was established. In a similar
study, McConnell et al. (1964) were unable to establish a significant

correlation between ballistograph scores and nurées‘ ratings of HA.

Kaspar et al. (1¢71) measured activity level and

10
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distractibility in neurologically handicapped children. Activity
level was measured using an actometer on the ankle and wrist of the
dominant side. An\unstructured situation, consisting of play, and
a stfuctured situation, as recommended by Strauss & Lehtinen (1947),
were used. Results showed that there was no significant difference
between the experimental and control groups in activity levels as
measuredAby the actometer in the upstYUctured situation (play).
However, in the structured situation, the bfain damaged children
were more ac%ive'and distractible than the controTs. The researchers
interpreted this activity as being related to qgstractibiiity. \
'Pope (1970) conducted one of the';ewfstudies dealing with
HA children which attempth to illustrate the &ypes of activity
‘Which comprise activity level. éach chi]d'inﬁthe experimental and )
control groups was observed in four different situations, namely,
undirectgd activity in the room, performance on a simple task-and on
a difficult task, and voluntary inhibition of activity. Activity 5
"was measured in two ways. One was to traverse the experimental
quadrants; the other was the use of acfometer readings. In the
undirécted activity in the playroom, the researchers reported th
total motor activity of the HA group did not differ substantially
from .the normal controls. In fact, the experimental group spent less
time uninvoTvéd than the controls. In the performance of the sihp]e
task, there was no differencg between groups in total motor éctivity
and attention span. HoweVer;fthe HA children showed s}gnificantly
more total motor activity during the perfdrmqnce on theAdifficult

task. For the voluntary inhibition of activity task, which involved

five minutes without Teaving a chair, there was significant difference



between the groups in mean total length of time in the chairs in
févor of the control group. .

Activity Tevel is a quant{tative dimension. Yet, because
of incohc]usive findings,_}esearchers have had to resort to an exam-
inatiqn of the qualitative aspects of HA with the hypothesis that it
is not just the amount of motor activity but also the character of
the activfty which defines HA.  In other wqrds, the situational or
social inappropriateness of the activity\ié the critical factor
(McConneT1 et al., 1964; McFarland, Peacock & Watson, 1966; Werry,
1963a; Werry, 1968b). ‘ - “

The question of individual differences in activity level was
hybothesized by Schulman, Kaspar & Throne in 1965 after having used
“the éctdmeter to measure activity 1eve1.‘ In that study, the authors
observed that each individual had-a fairly st;b1e.da11y activity |
Teve]zwhich they called the mean optimum (daily) activity level.

They interpreted this activity level as an inherent property of the
organism, with each child having his own individual activity thermo-
stat, the HA child's being presumably set at a highef'1eve1. This
concept of a continuum of activity level which is consistent, stable,
and chronic is consistent with the wrifer's definition of per%ona]ity.
It should be obsérved'fhét in a di cussioﬁ of the research on HA the
“assumption of stability of the syndrome,{s always fmp1icit, yet

the biological basis for this stability is usually ignored.

Werry ahd Sprague 51970) a1;o discussed this personality
orientation of HA. They o?éérved that HA tendsAto be viewed in thé_
clinical literature as a /fable behaviora}lor personality dimension,

the child being seen a/ aving some kind of internal regulatory

/
/
/



'mechanfsm which tends to stabilize in a characteristic fashion in
terms of the total amount of movement each day, or the tota] énefqy
outht pf the motor system. They lamented the.fact that sfudieé
devoted to an examination‘of this concept of inherent act%vity.1eve1

were sparse and, with the exception of Schulman, Kaspar & Throne

' (1965), gave little support to the construct. This obvious neqlect

is a concern of the present study.

Attention: One characteristic of HA children is their extreme dif-
ficuify in maintaining attention. SeveraT authors have found that a
major problem with these children is an inability to atéend to a
stimulus source (Cromwell, Baumeister & Hawkins, 1963; Ounsted,
Lindsay & Norman, 1966). Alabisco (1972) defined atfention_as a
multibehavioral process involving the Tength qf time that the subject
can spend at a given task (span), his ability to respond correctly
(focus), and his .ability to make two—stage stimulus disérimina’ions.
Alabisco found that the HA child fell short in all of these aspects
‘of attention. Hypothesizing that attention is a learned behavior, he
used reinforcement therapy effectively to increase span, focus and
selective-attention behavio@.
Defic{éncies in the characteris:\cs of the orienfing

respbnse (OR) and its habituation are being ussd/more frequently now-

adays as an index of attention. These deficiencies have been related

»to_attentiona] deficits in mentally retarded children (Luria, 1963),

schizophrenics (Bernstein, 1967). young normal children (Luria, 1963),

v

and children diagnosed as having minimal brain dysfunction (Boydstun
et al., 1968). These researchers found that such children were

characterized by weak orienting response to novel stimuli and that

13
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after a few trials they ceased to’ respond. Since a subject who gives
an OR is assumed to be concentrating his attention on a partﬁcuﬁar
stimulus and 15 no longer attending to 1nc1denta1 stimuli, the OR is
Now frequently used in research on attention of HA subjects. Findings
tend to agree that HA subjects have weak OR's and habituate quickly.
A number of -atwdies using other measures of the ability to
sustain attention have snppqrted the existence of attentional deficits
in HA children. For example, Cohen (1970) and Sykes, Douglas &
Morgenstern (1969) compared the performance of HA Ss and norma]
controls on visu%).and auditory Continuous Performance Tasks.” They
found that the HA Ss made more incorrect hesponses and ‘that their
performance showed greater deterioration ovér a given period than
the control groups. On delayed and choice reaction time (RT) tasks,
HAs were slower and displayed morehvariable RT speeds than controls
(Cohen & Douglas, 1972; Dykman ét al., 1970). Again, their perfor-
mance tended to deteriorate rapidly over time. ’Sykes, Douglas &
Morgenstern (1972) have also reported differences between HA and
.contro1s;on the same Continuous PerfOrmance-Task (CPT), an experi-
menter-paced, attent;on demand1ng vigilance task. In contrast, they
found no differences between HA and contro]s when the trials were
short and d1screte, or when the child and not the exper1menter set
the pace. When hyperactivity and short attention span and focus
interact in a classroom situation, 1earning prob]ems usnally result
and this is aggravated when impuTsivfty is combined with high
vactiv%ty Jevel and attentional problems.

§

[y

Impulsivity: According to Wender (1971), impulsivity as a dysfunction



15

is characterized by a decreased ability to inhibit. Thé HA child has
been described as acting and speaking withou. forethought (Clements

& Peters, 1962; Eisenberg,'1966; Laufer, Denhoff & Solomons, 1957).
Moreover, HAs have usually demonstrated an inability to tolerate any
delay in gratificqtion (Laufer, Denhoff & Solomons, 1957).

One hypothesis of the reason why HA children have learning
probtlems states that they make decis%ons too rapidly and that one of
the effects of rapid decision-making is to reduce the amount of infor-
mation normally acquired. Thfs:impu]sive decision-making strategy
is alleaed to be responsible for poor problem solving. Thus, the HA
child might be considered an extreme example of the impulsive children
described by Kagan and his collaborators (Kagan, 1965~ Kagan, Pear-
son & Welch, 1966a, 1966b; Kagan et al., 1964). According to them,

-~

impulsivity and reflexivity are related tovindividua1 differences in

the tendency toward fast or slow decision time. The impulsive child
racteristically makes rapid decisions and many e;rors. Similarly,
HA chil n are considered te lack thoughtfu1ng§s, to respond too
quickly, o Tack the ability to think~tiings through, and to be
unable to elay responding.
s Lo~

H%{Q_S?ggrds to cognitive style and impulsivity, Campbell
et al. (1971) fouﬁd'that HA children exhibit a more impulsive cogni-
tive style than normal children of the samne age and 1.Q., and that
'~ when compared with a group of anxious (hypoactive) children, HAs
were less able to inhibit the magnitude of their vol. ary responses
to noxious stimuli (Conners & Greenfield, 1966).

Campbell, Douglas & Morgenstern (1971) have confirmed that

HA children seem to have difficulty with impulse control. On the

-
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Matching Familiar Figures test (MFF) which measures reflexivity -
impulsivity, HAs exhibited a more impulsive cognftive style when
compared with normals. Céhen, Weiss & Mindé (1973) replicated these
results with  adolescent HAs. Research evidence of a deficit in,:
inhibitory controls has also come from a number of other studies.
Cohen (197O)Ifound that HAs had more redundant responses
on a delayed RT task. Parry (1973) showed how HAs performed poorly
compareq with normals on the Porteus Mazes Test’, a measure ﬁnvo]ving
the ability to plan ahead and affected by impulsive strategy.' On
choice reaction time tasks, investigatoré have also reported that
HA Ss tended to respond more freau-tly than normals to incorrect
stimuli (Dykman et al., 1971; Stevens, Sachdev & Millstein, 1968)

and to vigilance tasks (Sykes et al., 1972).

Dﬁstractibi]itx; Perhaps the most common form of attentional deficit

associated with HA is a failure in the normal inhibitory process
resulting in abnormal distractibi]ify. Kraepelin (1896) used the
term "hyperosexia" to denote a state of exad@erated arousal of
apﬁention in which the subSect found difficulty in ignoring any
stiﬁuli in his/immediate environment. Since 1918 Popperlreuter had
observéa this difficulty in %solating a visual figure from a dis-
tracting background. He maintaihed that this type of failure in

¢
visual discrimination was due to specific injury to the central

visual pathways, rather’'than to a general feat:
Goldstein (1927):disagreed with this specific;ty hypothesis of the
“figure—grouna" syndrome as a visual motor defect.

Werngf & Strauss (1939) later investigated Goldstein's

figure-ground syndrome in much detail and developed a test of distrac-'
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tion for brain damaged children. They found that brain damaged
children were unable to inhibit the influence of the distracéinq
background. This means that distractibility is itself a very com-
plex prob]em, and that much depends on the measuring techniques
emp]byed. In many sjudies, the distracting stimuli are themselves’
made to be méaningfu] nd are capable of provoking responses. In
others, what is terméa the "background" is often the dominant
feature of the presenfgtion in so far as it occupies more stimulus
space than the fiqure. Therefore, high distraction scores may just
be a reflection of the subject's inability to act in accordance with
the experimenter'; criteria of what is "figure" and what is "ground".’
Distractibility has been defined by Strauss as a manifes-
tation of uncontrolled hyperresponsiveness to externa1‘stimu11 . Q'
(Strauss & Lehtinen, 1947). This is associated with brain injury.
Since HA is one of the symptoms of the alleged brain injured child,
distracti 'T}ty in HA has been directly associated with brain jnjury
a]sov(Crdickshank et al., 1961). Widespread clinical support and
acceptance of this point of view have come from Andersoﬁ (1963),
Bakwin (1949), Benton (1962), Braé]ey (1955; 1957), Burks (1960),
Cleme-ts & Peters (1962), Denhoff, Laufer &‘Ho1den’(1959), Eisenberg
(1964), Ingrém (1956), Paine (1962), and Rourke (1972). '
It should be noted, however, that Cruickshank. & Paul (1971)
considered distractibility to be the more central characteristic of
brain damaged children. They stated that the hyperactﬁvity, dis-
inhibition, impulsivity, and perserveration may all be explained to

some extent by the,chiid's distractibility, that is, his inability to

filter out extraneous stimuli and focus selectivé]y oﬁ a task.

"



Although HA cHi]dren have been described as distractible,
attempts to;disrupt their performance by introducing external
‘distractors have had little success.. Campbell et al. (1971) found
no difference between the performance of HA and ;ontrol Ss on the
coTof dispraction test. Sykes et al. (1971) reported that white
noise did not interfere With RT performance of HA Ss any more than
confro]sf In several other studies, Douglas (1972)'and her collabo-
rators found evidence that HA chi]dfen were not unusually distrac-
tible. These children did not differ from controls on a Continuous’
Performance Task. Results also indiéated thét HAs detected fewer
ﬁembedded figures than controls, but that they were not differeﬁtia]]y
‘affected by several other kinds of distracting stimuli.

In their review of studies on distractibility and Tearning
disabilities, Tarver & Hallahan (1974) observed that three of the
studies on distractibility which they cited contradicted the hypothe-
sis that children with learning disabilities are more distractib]eA
‘than normal controls. _These studies were by Alwitt (1966), Browning

~(1967:), and Douglas (1972). A study by Silverman et al. (i963) was
equivocal while another by Kaspar et al. (1971) prdvided more -upport
fof the distractibility hypothesis. Tarver & Hallahan therefore “
concluded that the evidence strongly indicated that these children
were not more highly distracted by flashing lights or extraneous

color cues,, but that they did seem to be deficient in ability to

focus theifrattention.

Etiology

Introduction: In spite of many speculations about the cause of HA,

18
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research literature has centered mainly on three etiological areas,
namely, organic, méturationa] lag or maturational dysfunction, and
constitutional. The organic hypothesis fis concerned with‘brain
damage and minimal br]in dysfunction as & cause of HA and has

attracted the areatest amount of researchiattention for medical -

historical reasons. fhe maturational dysfﬁnction hypothesis, which
is based on the assumptions that HA diminishes with age-and that
there are underlyina organic reasons for the lag or dysfunction,

has been receiVing relatively more attention in the recent research
literature on HA. Since Chess (1960) and Thomas .et.al. (1968)
proposed a constitutional hypdthesis of HA, only a few studies have
examined temperamental factors‘in hyperactivity. Thus, apart'from'
references here and there in the literature on HA, there has been no
systematic'attémpt to propose and rationalize a personality hypothe—‘
sis of HA baséd on theoretical and empirical research on personality.
It should also be noted that the same lack of consensus which was
reflected in the definition .of HA is also evident in the attempt to

explain the etiology of HA. A classic example of this is the organic

hypothesis of HA.

Organic Hypothesis of MA: Historically, HA has had a long association

with medicine. It was observed many years ago that after attacks of
encephalitis, epiiepsy, head injuries, severe burns, carbon monoxide
or lead poisoning, brain Taceration or a haemotoma, the classical "
behavioral symptoms of HA such as high activity 1eve1; impulsiveness,
short attention span, proneness to distraction, And sd on, usually

occurred as a noticeable sequelae (Chess, 1969). These symptoms

therefore represent factors for which the cause is known and c¢an be



diagnosed. However, only a small prqportion of the HA population ﬁs
so affected. For the vast majority of HA Ss, however, no known

~cause can be ascribed. Yet, the behavioral syndkahe is equivalent to
those described above. These cases have been the subject‘of consid-
erable etio]ogica]ispeculation.

’ Strauss & Werner (1942) were the first to label this gfoup
and to suggest some cause for their HA. On the basis of behavioral
criteria only, they claimed that'the cause was minimal nervous
system damage. - Any child who d1§p1ayed the HA syndrome was diagnosed
as brain damaged, even in the absence of any: neurological diagnosis.

The assumption that the HA syndrome is a direct consequence
of E???n damage has recently come under scrut1ny Various researchers
(Birch, 1964; Eisenberg, 1964; Conners 1970 Stewart, 1970) now
emphasize the paucity of evidence in support of the conteqtion that
children who exhibit the “Strauéaian” pattern are in fact brain
damaged. It i§ now well known that a child who is brain damaged may

“be either hyperactive or hypoactive. The habft, therefore, of using
behavioral indices as the sole criteria for diagnosing an alleged
organic déficit is untenab]é and an oversimplification. To overcome
this difficulty, Clements & Peters (1962) suggested a diaghostic
evaluation procedure in which physical, psychological, neurological,
and EEG eva1uat1on were 1nvo]ved They claimed that .these factors,
‘when stud1ed co]]ect1ve1y, were accurate in d1scr1m1nat1ng bra]n
damaged children from normals, and that there was a cons1derable

chance of misdiagnosing when use was made of only one or twd aspects

of the diagnostic evaluation. Among the specific signs which they

g

claimed were associated with HA were prenatal and perinatal
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comp]iCations% prematurity, complications of pregnancy, "soft" h
neurological signs, and abnormal EEG's.

Many studies have indicated that minima’ brain damage
associated with HA is related to prenatal and‘perinata1 birth compli-
cations or injuries (Anderson, 1963; Marten, 1967; rross &ewilson,
1964; Laufer & Denhoff, 1957; Levy, 1950; Passamanick & Knpb]ock,
1959; Rosenfeld & Bradley, 1948). Passamanick & Knoblock suggested
a continuum of reproductive causality which ranges from fetal death
and mental defect td minor dysfunctions such as HA.

The findings on the relationship between prenatal and
perinatal complications and HA haveynot,a]wéys.beeh positive. In
some cases, the birth histories of HA and normal children have shown
that the‘incidence of these complications was either minimal or non-
exister | In fact, several studies which included control groups
failed to support these claims (Minde, 1968; Stewart, 1970; Stewart
et al., 19665 Werry, 1968, Werry et al., 1972). Werry, Weis &
Douglas (1964) repofted that in the controlled Pond study at a Child
A Guidance Clinic, no association wés found between brain damagé and
HA, and that in the study by Fraser & Wilks of the fifty babies with
neonatal anoxia, no case of HA developed at a later date.

In a prospectivé study by Graham and Berman (1961), these
author§ found that although anoxia and-other‘pekinata] complications
did\in fact Tead to a higher incidence of cognitive deficits and
I neurclogical impairments, these complications were not necessarily
assqciated with HA. Minde, Webb & Sykes (1968),‘1n a literature

review, cited numerous investigations which found no such relationship

between.HA and a high incidence of prenaté] and perinatal complications.
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Their own study also replicated these findings.

The kind of justification most frequently offered for the
use of such terms as miniﬁa] brain dysfunction and minimal brain
damage is the fact that several studies haQe reported that HA chi]d;en
have an increased incidence of borderline abnormal EEG tracings and
minor neurological findings (soft signs) (Burks, 1960; Clements &
Peters, 1962; Capute et al., 1968; Hughes, 1971; Klinkerfuss et al.,
1965"w1k1e; et al., 1970; Wender, 1971).» However, the evidence for
inferring brain damage or minimal bra1n dysfunction from EEG abnor-
malities and minor neuro]og1ca1 f1nd1ngs in the absence of other
confirming data indicating neurological dysfuncti s ‘questionable.
| It has been found that normal children w 1. hehavioral
probtems have similar EEG tracings and minor neurolu i ‘bnormali-
ties, that most brain damaged children do not fft the ‘ini -1 picture
of the HA syndrome, and thatrmany HA children have'normal GLoond
neurological examination findings (satterfield et al., 1974). (., in
spite of these findings, an abnofma] EEG is being used by many school
authorities as a requirement for admission to special education
classes for the so-called brain injured or neurologically 1mpaiked
children (Satterfield et al. 1974)

Some clinical examinations have revealed a number of minor
soft neurological signs su;h as poor motor coordination and speech
problems (Bufks, 1960; Clements & Peters, 1962; Laufer et al., 1957;
Satterfie]é,.]973). However, in controlled studies by Stevens,
Sachdev & Millstein (1968), Stewart et al. (1966), and Werry et al.

(1965), no evidence of these aberrations was found. The conclusion

was that HA may exist in children without the accompanying soft



- ~that HA will be found more commonly in elementary school age children
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neurological signs. Sroufe (1973) referred to these soft signs as
being unreliable, since HA may be found in children without such
neurological signs. ' )

In summary, then, research literature in support of an
organic etiology of HA based on neurological evidence Tinking HA to
brain damage br dysfunction is largely inconclusive. There is evi-
dence that brain damage accompanied ?y definite loss of tissue will
cause HA, but this is the case for only a small minority (Gibbs et al.,
1954; Millichap, 1972; Paine et al., 1968; Satterfield, 1973; Wender,
1971). Implicit in a maturational lag or maturational dysfunction
hypothesis also is some under]yfng dysfunction in the nervous system

and the speculation that HA disappears with increasing age.

Maturational Lag HXpotheéis of HA: The maturational lag hypothesis

1sbs£rongly influenced by developmental psygho1ogy. Specifically, its
main proposal is that HA is related' to delayed development. €onse-
quently the HA child is described as being generally behind his
normal-age mates, slow in deve]opinghtthUQh the various developmental
stages, and behaving Tike a child a féw years younger than he really

is. However, as the child devé]ops, the HA supposedly gradually

disappears. Support for this positjon is cited in the observation

that HA develops early in childhood and disappears around puberty, so

(Eisenberg, 1966; Laufer et al., 1957; Lytton & Knobe], 1958; Dykman
/

et al., 1971). Strong support for the maturational lag hypothesis

also comes from Werry's (1968a) observation of the disappearancé 0

S,

the syndrome, except for residual $ocial and learning difficultj

as. the child approaches adolescence. - s prdvided by
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Buchsbaum & Wender (1973), Omenn (1973), and Satterfield (1973).
Satterfield showed that the EEG anomalies detected in HA children

.tended to be fewer in those who were chronologically older.

-
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The higher ratio of male to female HAs has also been used
to support the maturational lag hypothesis: The claim is that
physical maturdfion may be a factor in social maturation, since
males are known to mature more slowly than females (Omenn, 1973).

Récent findings about this age variable are contrary to
previous findings and shbw that HA does not disappear with age. The
findings have weakened the maturational lag hypothesis considérab]y.
Support for this recént position has emerged from a number of longi-
tudinal studies which noted‘that some symptoms of the HA syndrome\
such as impulsiveness (Weiss et al., 1971b), difficulties with social
- behavior (Menkes et al., 1967; Stewart et al., 1966; Weiss et al.,

1971b), and poor work habits and underachievement (Mendelson et al.,
1971) persist well into ado]escence. There has been considerab]é
speculation also about the physiological basis of the maturational
lag or maturational dysfunction hypothesis of HA.

Generaiiy, the supporters of this hypothesis have accepted
an organic centra] nervous system dysfunct1on as causing the lag.
While they reJect the minimal bra1n dysfunction on the grounds that
it appears to be confusing and non-specific, they suscribe to what
they call a fun;tiona] maturation disturbance cause which posits
that HA is c§used by a dysmaturation of a‘loca1ized organ or a dys-
maturation.of its functibning. When this concept is épp]ied to the
brain, the suggestion is that maturation of the brain is delayed and

~irregular (Abrams, 1968). However, there is no consensus regarding
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the speci argan or deat of ysfunction. Laufer et al. (1957)
suggested that HA re;u1ts from a diencephalic dysfunct@on which results
in the cortex being unable to deal adequately with an ;bundance of
incoming stimuli, causing the HA behavior. |

Apart from the diencephalon, other areas.of the brain have
been invoked. These 1ﬁt1ude the prefrontal cortex (Lytton & Knobel,
1958) and the caudate nucleus (Pontius, 1973). Immaturity of the
frontal Tobes have been proposed by Luria (1963, 1966), Miller (1969),
and Pontius (1973). Thev have embhasized that HA children have
problems reprogramming an ongoing activity. They associated this
with immaturity of the fron£a1 lobes, where the difficulty is not
1ﬁ commencing an activity but in reprogramming an on-going one. This,
they claimed, i35 due fo maturational imbalance between the first and
second signalling systems. Thus, the chiéf.pathologica1 agent of HA
is not an irreversible disturbance of the cortical cells, but, rather,

a delayed and irreguTar maturation of the central nervous system

(Luria, 1966b).
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CHAPTER TI1I

LITERATURE REVIEW
¢

Personality Theory

This Chapter is directed towards a general review-of_the”two
personality theories upon which this study is based. These include
Eysenck's Theory.and/the,theory df strength of'the nervous system.
The importance of these theories lie in their hypothesized relation-
ship with hyperactivity, however, this relationship will be more
specifically reviewed in Chapter four.

One of ;hﬁ recurrent thémes found in educational research
involves the cogtinﬁed attempt to disentagle the complex determinants
of academic attainment. Early effort in this direction has concen-
trated on intelligence as the main exp]anatorywvariab1e which so far
is the single most effective prediction ofvachievement. However,
intelligence alone is not a sﬁfficient predictor of achievement, ;¥d
research, in an attempt to find additional factors, has examined the
importance of social fécto}55 eariy experiences; and the jmpact of
- the environment. Even then, the concern was with the way in which
these factor; affected %oth the development of 1nte11igence and the
level of achievement, and in almost every cése the interaction of
personality and achievement was ignored. Ncw, researchers are
realizing more and more that any attempt to understand.the complete
. causal chain associated with school attainment must inc]udé the
effect of personality on the child's work.

"One reason given for this hitherto neglect was the lack of
suitable personality tests, a factor which seemed to have channelled -

a great deal of rese~~ch effort into the cognitive field. However,
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with tHe advent of dimensibna] theories of personality, such as
Eysenck's (1965a), .and the availability of inventories to quantify
them, there has been a change in the picture, but this change is also

influenced by a general resurgence of interest in personality

research and theory as a result of recent research findings in psycho-

physiology and neurophysiology.

Definition

Personality, as defined by Allport (1949) and Eysenck (1965a),
is the more or less stable organization of a person's emotional,
cdgnitive, intellectual, conceptual, and physiological behavf%r whicﬁ~
°determi'neé to a large extent his adjustments to environmental situa-
tions. Stability and consistency over time are important charact-
eristics of the concépt.of‘persona1ity (Wepman and Heine, 1964). The
repetition of a behaviora]Aacf is a necessary antecedent to the
consideration of that act as a personality characterjstic. Yet,
‘stability and consistency are not expected to be perfect. Allowance
.has to be made for some degree of change as part of deve]opment‘
(Bayley, 1949; Bloom, 1965), or as the outcome of such interference
as therapy pkocedures (Rogefs & Dymond, 1954; Willett, 1960).

Personality in the sense in which it is used in this study is
regarded as biophysical rather than biosocial. It is not dependent
on existence in a'socia1 situation (Allport, 1949; Vernon, 1964b;
Eysenck, 1965a). However, it is recognized that behavior, while
determined to a large extent by persoha]ity, is also influenced to
varyihg degrees by environmental factors (Bloom, 1965). Personality 3

as used in this study is also be to differentiated from temperament
‘ ‘.’/"“
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and character. The term temperament in the present éontext is'
reqarded as a narrower concept than personality. As used by
Eysenck (1965a), it refers to emotional resoonsiveness and is
therefore part of the more general concept of personality. Tradi;
tionally, thé term temperément is used to refer to variables with a
high Tevel of hereditary and constitutional determination (Chess,
©1960).

With reqards to Eysenck's concept of personality, that
author has ;tressed the'fact that human conduct is not specific but
presents a certain amount of generality, so that conduct in one
situation is predictable from conduct in other Ssituations. Differ-
ent degrees of generality give rise to different levels of oerson-
ality leading to a hierarchical structure on which the dimension 6f
introversion - extraversion is based. "However, Eysenck wérns that
personality is a powerful inward rorce and not just a collection of
sensations, motives and memories. It is fhe most co .ete embodiment
of wholeness in man (Eysenck, 1955). Hence, it. cannot be neglected

in any assessment of the child, particularly in the school situation.

Personalitv Attainment

Attempts at quahtifying the %mpac£ of personality on school
attainment thé been made by Cattell, Sealy& Sweeneyv (1966) who have
sdggested thét abi]ity, temperament, and motivation toaether contri-
bute about 25% of the achievement variaﬁce: They also cqncTuded thét'
up to 25% of the variance may be attributable torthe effects of
( bérsona]ity. «Support for this ho§ition_has been discussed by

'?;Gfiffiths (1973) who pointed out that Lavin (1965), on the basis of

a survey, also concluded that cognitive ability accounted for 35-40%
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of the variance in academic achfevenent, leaving about 507
unaccounfed for. To enhance prediction in research, Cattell et al.
(1966) have'demonstrated the usefulness of adding persona ity and
motivational measures to the intelligence measures. They speculated
that these may well account for 757 of the variance in academig
achievemen! If each variable could account for 25%, this may be
supportive of the position held by those authors.

Research on temperament undertaken by Chess (1960) and
Thomas, Chess & Birch (f368) supports this posfﬁion. These aﬁthors
claim that a child makes a positive adaptation to school and learns
ontimally when the demands are consonant with his temperamental
style and organismic capacities. Conversely, learning is impaired
when the demands are diésoﬁant and become a source of stress.

In the Soviet Union, there has been similar concern for
individual differences in personality as they interact with perfor-
mance. Like their British counterﬁért, Eysenck, Soviet authafg have
structured their personality theory around the nervous system pro-
cesses of excitation and inhibition, which are combined to provide
a neurophysiological basis of behavior toqe%her with individué] dif-
ferences in these forms of behavior. Thus, Soviet authors make use
of the basic prOpertiés of the nervous system whi;h they assume to
be psychologically valid since these basic properties play an

unquéstionab]e role in the dynamics of behavior (Nebylitsyn, 1972).

Eysenck's typology of extraversﬁonv- introversion is paralleled by

the Soviet typology of a strong and weak nervous system. Experimental

confirmation of the role played by the properties of strength of the

nervous system in the determination of personality is found in.

»
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Soviet persona]ity research as well as in the research undertakings
of Eysenck & Gray (England), Marton (Hungary),.and Mangan and Farmer
(Australia).

Because of the correspondence and similarity of these two
theories of perﬁpna]ity (British and Soviet), both are employed in
this study, bbt for different reasons. Eysenck's theofy of person-
ality, and the Soviet theory of strenqth of the nervous system are
both used in generating a personality hypothesis of hypera&tivity,
as.a secondary aim of this study. The primary effért is the reaction
time task (RT) which has been used extensiye]y in Soviet research on
personality in order to:differentiate the strong from the weak

nervous system type. It has already been experimentally confirmed

that Eysenck's extravert is of the strong type and his introvert the

weak type. The central hypothesis of this study is that hvperactivity

_is related to extraversi@n and thé strong nervous system type. The
conception of personality as defined in this section of the study
provides the operationai framework, and is reviéwed in more detail as
the section unfolds. In more general terms, it is felt that the use
of these.personality theories may help to bring about a better under-

. standing of- the idiosyncratic behaviors of hyperactive children.

Eysenck's Personality Theory .

Accordingvto Eysenck (1967), personality is that innate force
which integrates the person's behavior, adjusts him to his environ-
ment, or activates his feedback response to the reactions of
individuals. It is these qualities or charactefistics bf a pérson

which determine how that person reacts to or is reacted to by other
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people. Man is a'bio—socia1 being with heredity and environment
inseparably intertwined in their influence oﬁ~hfs behavior. However,
psychological resea#ch has tended to qveremphasize the social and
environmental forces and to neglect the KFidloaical factbrs involved
in exp]aihing human behavior.

Eysenck's model of personality thereforevseeks to redress
‘this shortcoming. His arqument is thaf “the causal xinks postulated
between personality variables on the one hand, and b& neurological
and physio]ogita] discoveries on the other, make his whole model more
realistic and take it out of the field of solipsistic speculation in
which the school of the "empty organism" thrives (Eysenck, 1967).
| Eysenck's model of human personality is, therefore, conson-
ant with current concepts of experimental psychology on the one hand,
and Dhysio1oéica1 and neuro]ogica]lresearch on the other. Its chief
ain is to unravel the much neglected biological explanation of
behavior. He claims that there can be no psychosis without a
neurosis,‘that is, no physic or behavioral ‘event without some under-
Tying neurological event. It follows that it is not only sensible
but obligatory that thenunder]ying&neuro1ogica], bsychologica],
.biochemica1land other causes for observed behavior patterns be
explained.

Basically, Eysenck is a type theorist unlike Cattell who is
a trait theorist. Eysenck is therefore concerned with dimensions or
a small number of orthogonal second order factors rather than many
traits. These constitute the descriptive element of the theory and
Eysenck has adapted Jung's.terminology of extraversion - introversioh

and employed factor analytical methods. Howévef, unlike Cattell,



Eysenck trqnscended this descriptive facet of the theory by develop-
ing a conception of the processes which explain the obtained dimen-
sions. This is the causal element of the theory with a distinctly
biological flavoring, rooted in a conceptfon of genetically based
differences in the functioning of the nervous system. Eysenck's
theory is therefore toth biological and descriptive and includes the
following four dimensions: introversion - extraversion; stability -
neuroticism; stability - psychotism; and intelligence. The most
important dimension dealt with invhis theory is introversion -
extraversion, and this is the direct concern of this investigation.
Eysenck's theory has generated a considerable amount of
research with both negative and positive results and, because of the
global nature of personality, that research has been spread over a
wide area. A major portion of the empirical support for Eyseﬁék's
theory of personality is derived from physiological measures, for

-

example, EEG, cortical evoked potentials, viqilance research,

conditioning, reaction time; etc. These have employed the hypothetico—

deductive theoretical approach based on théoretica] deductions which
have been behaviorally inferred, measured and tested. “

Experiments which subport Eysenck's theory include those
undertakén by Franks (1956), Brebnér (1957), Shagass & Kerenvi (1958),
and Symon (1958), all of whom used eyeblink conditioning; gﬁgnks
(1956) and Vogel (1965) employing GSR conditioning; Eysenck's (1955)
employing kinesthetic after-effect; and Eysenck's (1956) on pursuit
rotor. - However, other studies have failed to show significant dif-

ferences between extraverts and introverts, for example, Becker

(1960), Davidson et al.(1966), Yates & Laslo (1965), and Claridge

-,

-’
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(1960), all of whom used similar experimental designs. All of these
studies focussed on cortical excitation - 1nhipit1§n and extraversion
- introversion.

Eysenck (1965) later found it necessary to revise his theory
in view of the conf1fcting evidence: He now accepts the occurr%nce-
of a correlation betweenlconditioning and personality to be depen-
dent on the suitability of the experimental conditions to evoke
cortical inhibition, a requirement which might significantly reduce
the rangenof behaviors to which Eysenck's theory is applicable.

In personafitv research literature, there now exists an
impressive array of models any one of which is capable of dealing
with a larée proportion of the differences between extraverts and
introverts. Some of these include cortical satiation, reactive
inhibitioﬁ; internal inhibition, strength-sensitivity equi]ibriqm,
and arousal states. A1l ofﬁthese, and others; may occur as \
explanations of the introversion - extraversion effects. Generally,
Eysenck has utilized the cortical excitation - inhibition hypothesis
to explain extraver<ion - 1ntr§version, although the mo?e recent
tendency is to use érousa] states becauge of the interesting'amount
of recent research findings on'inq11iééj1 differences and arousal.
In fact, Brebner & Cooper (1974) reported two broad trends which are
evident in the research on introversion - e%traversion, The first
is the attempt to relate individual differences to the arousal
tevel or "arousability" of the person, and the second is a return to
the Pavlovian or neo-Pavlovian exblanations of introverted or extra-
verted behavior patterns (Mangan & Farmer, 1967). This study will

reflect both trends.
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Extraversion;Ljntﬁgygrsioq y

In reviewing the historical antecedents of the concepts of
extraversion and introversion, Browﬁe (1971) pointed out that the
word extraversion was dgrived from two words: ”extra“, meaning
"outwards", and.“vert-ere”, meaning "to turn". Extraversion.there—
fore means a turning outwards. Similarly, introversion means a
~turning inwards. According to Browne, the use bf the term varied
with the context in which it was applied. In 1€69, Simpson, a
physical scientist, used the word extraversion to mean the rendering
visible or sensible of Tatent constituents of a sﬁbstance. In
psychology, Cb1es (1692 - 1732) used it to mean a turning of one's
thoughts upon outward objects. 7

As operationally defined by Eysenck, introversion and extra-
version are descriptive terms denoting two types of behavioral
reaction and persona]ity organization. Evtraverted behavior is
characterized c]iﬁ}ca]Ty by the outward expression of feelings and
attitudes in words, gésturés and acts, in a spontaneous and direct
manner little impeded'by reflection, indecision or reserve (Eysenck,
1971). High extraversion scorers tend to be outgoing, impulsive and
uninhibited, have many social contacts, and frequently take part in
group activitijes. According to Eysenck, the typical male extravert
is éociab1e, Tikes parties, has many friends, needs to have peop]e to
talk to, and does not like read1ng or studying by h1mse]f “ He craves
exc1tment takes chances, often sticks his neck out, acts on the spur
of the moment, and is generally an impulsive individual. He prefers
to. keep moving and doing things, and tends to be aggressive and to

Tose his temper quickly. Introverted behavior, on the other hand,
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reveals a tendency to Timit or mo&erate spontaneous outward expression.

The typical male introvert is quiet, retiring, qiven to intro-
spection, fond of books rather than. of people, reserved and distant
exﬁépt'to intimate friends. He tends to plan ahead, "looks before he
lTeaps", and distrusts the impulse of the moment. He does not like
excitement, and keeps his feelings under\c]ose control and seldom
behaves in an aggressive manner. He is reliable, somewhat pessimistic,
and places great value on ethical standards. Even rore operationa]ly
def .ed, the traits of introversion rahge from calmness, even temper-
amént, carefulness, and passive ness, to moodiness, anxiousness,
‘reserve, and quietude. Whereas, extraverts range from being carefree,
Tively, outgoing, to being restless, excitab]e; changeable, impulsive
and active; Many of these traits appear similar to those of the hyper-
active child who is often described as restless, impulsive and active
(Fig. 1).

It Should‘be noted that no one 1ndiv%dua] is expected to possess
all of these traits. Indeed, individuals may possess traits of intro-
version and extraversion. It is only¥the preponderance of one or the .
other which determines the persona]ity type. The explanation of the
cause of fhe difference between the characteristics of extraverts and

introverts is given by Eysenck's theory of excitation - inhibition.

Excitation - Inhibition

“ Eysenck's (1957) théory of excitation - inhibition attempts
to relate ipdividual differences in introversion - extraversion to -
hypothetical irherited difference§ in the way the nervous system

functions. In order to achieve this, he resorted to the Pavlovian

concepts of excitation and inhibition, which explanation he modified.

4
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Figdye 1. Relationship of Extraversion-Introversion
’ Neuroticism-Stab: ity to Early Scheme of
Temperament
(Source: Eysenck, 1965a)
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The concent of inhibition which Eysenck used is rather more
complicated since hg derived it from two other concepts (Hull, 1943;
and Pavlov, 1927) which had different meanings. Simply defined,
cortical inhibition refers to a lowering of arousal in the cortex.
This reduces cortical control over lower centers and habit structures
and behaviorally leads to less inhibited types of behavior. Thus,
high cortical inhibition leads to uninhibited behavior. This is
noticeable in the use of,a1cohof, a_depressant drug, which Towers
cortical activity thus disinhibiting lower centers leading to uninhib-
ited behavior.‘ The term cortical inhibitjon, when used in this study,
refers to lowering of arousal in the cortex, and is distinquished
from overt behavioral inhibition. Like fhe Soviet studies, this
study will center on the excitation aspects of the theory which

seem better able to explain the problem of hyperactivity.

The concept of inhibition is central in Eysenck's studies.
J This is so Secausé tysenck regards inhibition as lending itself more
easily to investigation, since its effects (symptoms) can be more
reJdi?y recorded than those of the excitatory process. However,
Eysenck emp]oyed'different nbtions of the inhibitory process which
he borrowed from Hull (1943) and Pav]oV (1928).

Hull conceived of reactive inhibition as the accumulation of
a performénce decrement. It is a fatique-like neural state which
occurs as an inevitab]e consequence of any excitatory process.
Reactive 1nh1b1fion accumulates continually with repetition until
it balances the drive and then an involuntary rest pause occurs. In
addition, Eysenck u;ed Hull's concept of conditioned inhibition ’

which states that whenever an individual ceases to respond in a
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<ituation in which reactive inhibition is present, the reactive
inhibition is reduced. The response of rest or cessation of response
is rewarded or reinforced by the dissipation'of the reactive inhibi-
tion, and is called a conditioned inhibition. As reported previously,
Eysenck modified Hull's theory.

Brief]yz Eysenck's theory of excitation - inhibition states
that as soon as a connection is established in the central nervous
system between a stimulus and a response, two kinds of changes take
place in the nervous system centers responsible for conducting the
impulses. The first change is a positive excitatory aﬁd facilitating
one, and the second is an inhibitory and suppreséing one. The
positive, facilitatory change is responsible for conditioning of
nervous impulses, while the negative one is responsible for decondi-
tioning and extinction and its effect is'to hamper conduction of
nervous impulses. Eysenck coined the expression "temporal inhibition"
to refer to this type of change.

The‘second\part of Eysenck's excitation - inhibition theory

was concerned with individual differences with resbect to the speed

‘th which reactive inhibition is produced and dissipated and also
with the strength of the rea;tive inhibition produced. Like Hull,
Eysénck predicted that extraverts will generate reactive inhibition
Jick1y and dissipate it slowly, whereas introve :s will generate it
slowly and dissipate it quickly. Extraverted individuals who |
accumulate reactive inhibition rapidly will also condition slowly
becalise the rapid build up of negative drive detracts from the
excitatory potenfia] or total capacity to respond. Franks (1957)

directly confirmed this finding. These individual differences in



excitation - inhibition potential are assumed to be mediated Q}
differentia]_thresho]ds to stimulation of the ascending reticular
activating system (ARAS) which lead to differential levels of
cortical arousal. Introverts are characterized by a higher state

of cortical arousal than extraverts who have chronically lower states
of cortical arousal. Eysenck's theory is therefore related to
éortica] arousal, the function of the Timbic systeﬁ in generaﬁ, and
the reticular activating system in particular, as a regulator of
sensory stimulation of the cortex.

It seems that the difference between extraverts and introverts
is, therefore, a direct function of the level of activity in the
ARAS. The higher level of arous§1 in tHe introvert is due to
higher Tevels of activity in the ARAS. Extraverts are characterized
by chronically Tower levels of cortical arousal and lower levels of
activity in the ARAS.

With regards to behavioral responses, increased cortical
arousal, as in introversion, leads to increased behavioral inhibition
and decreased behavioral activity, whereas decreased cortical arousal,
as in extraversion, leads to decreased behavioral inhibition énd
increased behavioral activity, to which hyperactivity may be re1atedp
Knowledge of the mechanism of sensory stimulation, the functioﬁ of
the Timbic system, and cortical arousal, is essential to Eysenck's
théory and the'related Soviet theory of strength of the nervous

system.

Cortical Arousal and Personality

Arousal, or its synonym "activation", refers to the general

r
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response Or response readiness of an individual which is modifiable
by stimu]ation and measur§b1e in terms of performance level or psycho-
physiological activity (C]auseh, 1973). Arousal occurs when an input
change producés a méasurab]e incrementing of a physiological or
behavioral indicator over a baseWTﬁgT In this context, therefore,
arousal refers t© variation in the intensity of behévior.

Definitions of arousal are influenced by theoretical context.
For example, Hebb (1955) regarded arqusa] as being synonymous with
a genexal drive state. In his view,\ﬁotivationa] factor; are |
important in influencing the 1e§e1 ofuarpusa1. Drives are function-
a]]y the equivalent of internal <timuli. Theoretical support for this
position has comebffom Lindsley (1951), whose "activation" theory
is a-theory of emotion, and also from Malmo (1957, 1959) whd equates
under-arousal with "poor motivation" and oveé—arousa] with *emotional
interferencé”. Yet another definition related to neurophysioelogy is
employed with reference to hpw wide awake tpe 6rganism is, and how
“ready it is to react (Berlyne, 1960). The lower pole of this con-
tinuum 1s‘represented by sieep or coma, whereés the upber>pp1e is
- attained in states of frantic excitement. Both of these concepts of
arousa: .verlyne's, and Clausen's) wiﬁ1 be used in_this study. The
primary goal of the reaction time task to be used in this study is to
provide information about the level of arousal and the personality
type of hyperactive subjects, as compared to normal controls.

Since hyperactivity is also associated with an attentional
deficit, a-model which integrates level of activity in the ARAS,
attention, information processihg, excitation - inhibition, and

arousal, seems necessary. Eysenck (1967) believed that a theory
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resembling that held by- the Russian psvchologist Sbko]ov (196"
for the orienting reflex, provided an adequate model. With that
- model it was possible to treat an organism subject to arousal as
~an information processing system where input is mc. i¢d against
some residual in the organism.

Sokolov argued that the brganism's sensitivity was not just
a measure of its threshold, but rather, that sensitivity was a match
betweén input and some neuronal model or a patterned ﬁemory trace
previously developed in the brain. The basic assumption is that
the cortex can retain traces of previous stimuli <o that a neuronal
model is made up only of the salient features of the stimulus. MNew
stimuli are compared with these neural models present in the cortex.
If there is a close match betWeen the new stimuli and the neural
traces of a previous stimu]i,.then inhibitory impulses are sent from
the cortex to the reticular activating system. However,‘in the
event of the stimulus. being novel, intense, surprising, or compl -,
that is, if fhere is a mismatch, the reticular activating system is
arousgd by the impulse from the cortex and this, in turn, arouses the
cortex. There 55 behavio%a] evidence for this state (Lynn, 1966).
:Thus, the match or mismatch between current excitation and representa-
tive record guides arousal, attention, and action, and this model has
special significance for examining the attentional deficits of hyper-
abtive children as well as their reaction to stimuli and their general
state of physiological arousal.

According to Eysenck (1967), Sokolov's model is capable of
explaining the dimensioH of introversion - extraversion. - Unimpértant

stimuli are blocked or attenuated peripherica]]y; and this frees the



higher centers of the brain for more important functions. The OR

protects the cortex and at the same time sensiti:e§ the thalamo-
cortical inhibiti?w sys%em and the brain stem arousal svstem. Intro-
verts, with their Chronically higher cérfica] arousal level, lower
thresholds of arousa]j‘and greate? sensitivitv, will be expected to
have stronger OR's. .

Cne of the most active ahd exciting areas of neurophysiolo-
aical research du;ing recent vears has been the study of the reticular
activatino svstem of the brain stem which, toaether with related
hiaher structures, appears to govern such functions as sleep, wake-
fulness and cortical arousal, the modu]ation‘or filtering of sensory

input, and the orientation of awareness and attention.

arlv as 1937, Bremer had shown that cUtting the brain
stem of a‘cat ahove the nons produced a state of coma and a pattern
of TEg activity characteristic of normal sleep. However, a tremen-
dous:itrain of research into *he rolte of the ascendwng ret1cu1ar
acL1vaL1ng system was set off by the findings of Moruzzi and Magoun
(1828Y which sthed that direct electrical stimulation of the mid
orain reticular formation‘in the‘s1eeping animal produced iﬁmediate
behavioral awakening fogether with the EEG arousé1 reaction:

NOw 1t seems that the brain—stem reticular formation might
well be the raster conLro1 mechanism in the central nervous svstem
with intearation as its main responsibility. "Accord1ng te-French

(1960, the formafion s now known to be implicated in the arouséi K
response and wakefulness. Seébnd]y; it exerts a critical degree of
influence over motor functions concerned with phasic and tonic muscu-

\ .
lar control. Finallv, but most important, it is capable of modifying

-
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the reception, ‘conduction and inteqration of all sensory signals to
the degree that some will be perceived and others rejected by the
nervous system (Clausen, 1973). |
Structurally, the reticular formation is a multisynaptic

network of fibres which runs through the lower part of the bran from
the bulb to the thalamus. It includes structures such as the bulb.
pons, medtlla, midbrain, subthalamus, hypothalamus, and thalamus
'(Samue1s, 19587 Among the structures which comprise the reticular
formation, it is important to draw a distirction between the thalamic
and brain-stem reticular systems (Fig. 2). The ..ain function of the
brain stem reticular formation is the non-specific activation of the
entire cortex, to respond 10 first presentations of novel stimuli,
and t:. preparation of the body for energetic action. This involves
the overall levels of arousal and is essentially non-specific. {hus, o
Hebb (1955) defined arousal in terms of\the level of non-specific 7
bombardment of the cortex by impulses from the ascending reticular
-system.. The greater this bombardment the qreater the level of
arousal, until some optimum level is obtained. Malmo's (1959) //
definition of arousal as a continuum from deep sleep at the low |
activation end to "excited states” at the high activation end s very

l Targely a function of cortical bombardment by asceﬁding reticular

activation gystem such that the greater the cortical bombardment

the higher the activation. \
In contrast, the tha]amﬁc reticular system has more specific

functions and seems to be involved in the regulation of

processes of selective attention. It activates specific areas of

the cortex depending on which area is stimulated (Samuels, 1959;
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Gastaut & quer, 1960) .

" Another functional division of the reticular formation is
in terms of its ascending or descending influence. However, because
of the importance of the ascending function, the descending reticular
activating system (DRAS) is often overlooked. Fibres from the ARAS
usually termiqate in the neocortical reqions. Along these, neural
messages or senéaﬁions relay to the particular projection areas of
the neocortex from whichgz;11atera1s in turn terminate on the retic-
u1ar.fonnation. The descendinn effects are exerted on both motor and
vegefative responses (Magoun, 1958; Ward, 1957). ‘

Since this study is mainly concerned with individual differ-
ences 1in persona]ityf the more global iunctions of the reticular
férmation on behavior and the neurophysiological mechanisms which

[

control them are of interest. Concentration will therefore be on
: e — Ty,

the effects of the brain stem reticular formation with its non-

v

specific function, particularly the ascending reticular activating
system(qnd its effect on extraversiOni- introversion.

Eysenck (1967) has stated that introverts are characterized
by a reticu]grlfonﬂation whose activating system has a relatively low
tﬁresho]d of arousal while the recruiting (synchronizing) part has
a relatively high threshold of arousal. Under identical conditions,
therefore, cortical arousal will be higher in introverts and lower 1in
extraverts, whreas cortical inhibition wi®' '~ Tower in introverts
and higher in extraverts.

Because of this generally higher » ~v .1 in introverts, it
is to be expected that the reticular formation would relay far more

information sensations to the cortex than is the case for the

~
o
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cortically inhibited extravert. 1ith regards to efficiency of the
reticular formation, the svstem of the extravert would be considered
_1ess efficient because it filters out through the inhibitory process,
much sensory stimulation, resu]ting in less senéitivity~of the
system. Because of the relatively greater efficiency of the intro-
vert's reticular formation, introverts are characterized by greater
sensitivity to external <timulation, resulting in lTower absolute
sensory thresholds. These same relationships also apply to the

theory of strength of the nervous system.

Strength of the Nervous System

The general Pavlovian theory of strength of the nervous
system is based on the concept 0f two nervous system processes o#
excitation and inhibition, as is Eysenck's theory. This Soviet
théory posits three dimensions along which nervous actiViﬁy, and
hence, behavior are conceived to vary. These include strength of
nervous activity, mobility of nervous activity, and equilibrium

.between processes of excitation and inhibition. This study 1is
concerned with only one of these dimensions, namely, strength of
nervous activity.

The synonym for gtrength of nervous activity is strength of
the nervous system, and this is the term which will be usedithrough-
out this study. Pavlov (1928) had used these terms with reference to
both the excitatory and inhibitory prdcesses, as did Eysenck.
However, Teolov's research was mainly concerned with the excitatory
process, and thi§ will also be the orientation of this study. In all
cases in which the terms "strength" and "strong" are used, the

opposites are "weakness" and "weak', terms denoting low degrees of
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strength,

Accofding to Gray (1964), strength of the nervous system is
defined as the working capacity of the cerebral cells. It is the
capacity of the cells to endure s?}mu]ation that is extreme in its
duration and intensity. This workikg capacity of the cortical cells
and, consequently, the strength of the nervous system, can be
determined by the émount of work which the cells can perform in
response to the single application of a stimulus. The criterion of
working capacityf\then, is the maxfmum time that cells continue
workihg in response to the continual or repeated appTication of a
stimu]ﬁs. This is the temporal cfiterion of working capacity.

IA practice, an operationa] defihitioq,of working capacity
is provided by various thresholds, the chief of which is transmarginal
inhibition. This is the stage at which the cdrtica] cell passes into
an 1nhib1t6ry state when subjected to Tong and cohcentrated excita-
tion. It is a stateof protective inhibition in that this state
-protects the cell from damage igjthe everit of continued response to.
stimulation. '

Sensitivity is measured through absolute visual and
auditory thresholds, whereas strenagth can be measured through simple
reaction time (RT) to increaéing stimulus intensit}. The greater the
" intensity at which pfotective inhibition starts to_deve]op} the
greater the working capacity and'therefore the stréngth of the
nervous system. The weak nervous system type therefore reaches its
limitaof working capacity at a lower stimulus in%ensity than the
strong nervous system tvpe because of its lower threshold of trans-

marginal inhibition, a condition which makes it more sensitive and,
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therefore, closer to its limit of working capacity than the strong
nervous System type.

The strong nervous system type is more stab]e; less sensitive,
has a higher threshold of transmarginal inhibition, is better able
to withstand extreme stimulus intensities and, because of Tess
sensitivity, displays slower reaction times. There are also differ-
ences with regards toy]éve]s of cortical arousa].

Since Tevel of cortical arousal is a positive function of
the degree to which the ferebra1 cortex is bombarded by s}imu]i, it
1s expected that the levey of arousal for the weak and more sensitive
nervous system will he chrénica]]y higher than that of the Strong
nervous system type. Individuals who score low on this dimension of
arousabi]fty correspond to the strong nervous ;ystem type, and those
wﬁo score high correspond to fhe weak nervous system type. This is
true for any given stimulus situation. Thus, there may be a st}ong

relationship between this personality theory of strength of the

nei;BHS system and Eysenck's theory of excitation - inhibition.

Extraversion - Introversion and Strength of the ‘ous System

‘Eysenck's theory of excitation - inhibition and the theory

of strength of the nervous system are both based on the Pavlovian

‘SEﬁbbﬁ*bfgtﬁﬁﬁgﬁf“Hnd;*iﬁéFE?EFe hé?égCErJ*EEZE*T;'E&ﬁnon At a
symposium dedicated to Tep]bv, the Soviet psychologist, Eysenck -
and his foltowers from the Nést met with researchers of the nervous
system type from the East, and undertook an éxamination of the rela-
tionship between the concept of extraversion - introversion and
Pavlov's theory of strength of the nervous system. It was there that

Eysenck hypothesized that Pav]ov s "strong" and "weak" types are



very similar to the extraversion - introversion types of personality.
The weak personality type aﬁpears to resemble the introvert, and

the strong personality type the extravert (Eysenck, 1966a, p. 133).
However, Eysenck warned that similarity was not the same as ider.ity.
Yet, even if this is admitted, it is certainly strange to find that
two quite independent approaches should result in suéh closely
related concepts.

Gray (1964) has translated the concepts used by Pavlov and
his successor, Teplov, jnto the language of current neurophysioiogy
and was thus able to -gonfirm the close relationship between Eysenck's
_ theory and that of the Soviets. Gray has shown that different ///
degrees of arousal of the reticular forhation can médiate all or most
of the experimenté]]y ascertained di?férences between "weak" and
“strong" nervous systems. Sﬁmilé?]y, Eyséﬁck has suggested a close
relationship between the ret%cular formation,‘aroqsa1 thresho]ds, and
1ntroversjon - extraversion. Low thresholds of the ascending reticu-
Jar activating system would be characteristic of the introvert and
the "weak" nervous system type; while the extravert and- the "strong"
hervbus system type will have higher thresholds of the ARAS.

; Gray (1964) also pointed out that the "weak" nervous sysfem
waé more gensitive, less stable, more excitable, and acted as if it
amplified stimulation. It was more easily and more highly aroused
than the “"strong" nervous system which acted as if it damped down
stimulation. Gray summarized the characterisfics of the "weak"
nervous system as including low sensory thresholds, low thresholds
of transmarginal (pfotective) inhibition, maximum working capacity

reached at lower stimulus input, low stimulation thresholds to
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stimulant drugs. Thus, intraverts, he claimed were more prone than
extraverts to find stimulation excessive and distrgssing.‘ Hence,
they would tend to avoid excessive stimq]ation? They would also
exhibit faster reaction time fo increasing stimulus intgnsity than

the "strong" nervous system extraverted type.

Sensory Thresholds

According to Eysenck (1965), predictions about sensory
thresholds are made entirely in terms of excitation, although
reactjve inhibition cannot be ruled out entirely. This is of pa}t—
icular concern to this study because of the hypothesized relationship
be tween hyperactivity and environmenta1-Stimulation. One of Eysenck's
hypotheses, which js of interest to this study, therefore, is that of
the differential stimulation-seeking habits of extraverts and
introverts.

Evsenck (1963; 1967) has proposed that the amount of stimula-
tion an individual strives to receive from his environment is in part
a function of his position on the dimension of extraversion - 1ntr0F
version. Specifically, he postulates that due to the greater inhib-\
itory properties of their nervous systems'and Tow level of cortical
arousal, extr%verts function under a kind of "stimulus hunge;“
and therefore strive for relatively high amounts of stimulation.
Introverts, on the other hand, are assumed to have weak 1nh1b1tory
potentia] and higher cortical arousal levels. Consequently, they
require less st1mu1at1on from- the env1ronment In féét the
h1gher level of cortical ‘arousal and exc1tdé1on in introverts would
be expected to increase sensory sensitization, resulting in “stimula-

tion avoidance". Whereas, the lower level of cortical arousal andv

/

!
/
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excitation (i.e., the higher level of cortical inhibition) in
extraverts would be responsible for sensory repression, resulting
in "stimulation hunger".

While Eysenck emphasized individual differences in the need
for stimulation, Berlyne (1960; 1971) focussed on certain external
properties including cbmp]exity, novelty, ambiguity, etc. which,
as was previously noted, affected the OR and were assumed to affect
the cortical arousal of all individuals who encountered them. Com-
plex stimuli can generate cpnf]ict which raises cortical arousal, and
the level of cortical arousal generated corresponds roughly to the
amount of conflict instigated by the ctomplex stimulus pattern. It
was hypothesized that extraverts, because of their greater need for
sensory stimulation and their chronically lower state.of cortical
arousal, will prefer more complex'étimu]i. :

Support for this idea comes from the findings of Barto1 and
Martin (1974) who found that extraverts demonstrated monotonically
increasing preference for complex po1ygon§ as a function of complex-
ity compared with introverts who preferred more simple polygons.
Those authors interpreted their findings in terms of the cortical
excitation - inhibition theory and the level of cortical arousal
potential in stimulus complexity. |

Research findings on sensory sensitivity have generally ™ '$§$u
Supborted Fysenck's hypothesis. Smith (1968) claimed that his results
supported Eysenck's contention that”introverts were marked by higher
levels of activation or arousal than extraverts and were therefore
more easily afoused by stimulation. Smith reasoned that the rela-

tive lack of sensitivity in extrgverts accounted in part for the

It



preference shown by them in his study for strong sensations. They
were b: . zer able to tolerate very hﬁgﬁ levels of sensations. He
interpreted his results in terms of physiological differences in
the nervous system between extraverts and introverts.

Phillip & Wilde (1970) found that extraverts had significantly
higher initial and overall response rates in stinulation - seeking
behaviors than introverts. Their study was a test of Eysenck's
hypothes1s of higher optimal arousal thresho]ds and greater need
for stimulation for extraverts. Their findings therefore supported

previouug;'{;kggs that extraverts have a higher need for stimulation

'W'Ivsls of cortical arousal.

}éé which stport Eysenck's are Bakan & Leckart

8 6), Eagﬁgy & Farley (1967), Skrzypek (1969), Bartol
' (1975): and .8everal others (in Eysenck, 1963). Extending this
concept to abnormal behavior, Quay (1965) and Hare (1970) suggested
that psychopathic behavior eq. .alent to Eysenck's extraver51on
mlght be classified as patho1oglca] stimulation - seeking due to
some malfunction or underactivity of the RAS.

Using high and low frequency conditions to test Eysenck's |
hypothesis, Stellmack & Campbell. (1974) found that the extravert's
sensitivity greaf]y increased under high frequency conditions where
they were more sensitive than the ifftroverts. The greater level of
cortical arousal or excitation of the iatrovert led not only to the
prediction of greater senéitivity to Tow intensity stimulation, but
also to the expectation that introverts would manifest lower inten-
sfty levels ofvoptima] or pre‘erred stimulation. The extraverts,

on the other hand, were seen as preferring stronger, more intense
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levels of stimulation. Similarly, Guilford (1954) found that those
individuals who preferred low levels of intensity also preferred low
frequency sound, and they uswally were introverts.

One rival theory of sensation seeking is that of Petrie
(1967) who proposed a general theory of individual differences in the
style of stimulus 1ntehsity modulation using the kinesthetic figural
after-effect task (KFA). She suggested that in terms of stimu]us
intensity modulation the non-patho]inca] adu1t population could be
characterized as either sensory augmenters, sensory reducers, or
moderates: Sensory reducers tend to react by underestimating the
size of a stimulus objec; subsequently touched. Wheréas, sensory
augmenters tend to increase it. Petrie also noted a strong re1aff3n—
ship between extraversion and the tendency to reduce or underestimate.
Her resu]@s were explained in terms of reducers. in the normal popula-
tion being Tess sensitive and therefare more likely to be sensafion
seekers. With regards to the relationship of Petrﬁe'sifindings and
Pavlovian typology, Gray (1964) pointed out-that weak nervous system
. type subjects tend to aughégt incoming stimuli as do 1ntrbverts,
whereas strong subjects tend to reduce such inputs. The implication
is that subjects with strong nervous systems would have a greater.
neeq %or sensory stimylation than weak nervous system types, é
situation which is characteristic of extraversion and introversion.

Pavlov had made a similar observation with his "strong"
tybe dogs. He found them extremely hyperactive when free, in their
attempt to expose themselves to environmental stimulation. However,
these séme dogs exhibited a pronounced somno]enée when placed on the

experimental stand. Similarly, Satterfield and Dawson (1971)



observed that two of the HA Ss did fall asleep when requ{red to sit
quietly during the experimental sessions, WHereaé none of the normal
subjects fell asleep under similar circumstances. They suggested
that the .ubjects were unable to increase their probrioceptive .
and exteroceptive sensory input, and that this lowered their aTready
chronically reduced RAS excitation. |

Petrie (1967) also reported on sensory deprivation in another
experiment. She f- .nd that reducers: (extraverts) tended to be worst
tolerators of sensory deprivation, behaving their worst during a
period of restriction. She argued that, because reducers were
already underaroused and already living under sensory.depriVed
conditions cortically, a %urther reduction of sensation should be
more painful than for augmenters. ,

| However, research findings on tolerance for sensory depri-

vation have ndt always been supportive of Eysenck's hyﬁothesis.
Tranel (1962), and Rossi'& Solomon (1?65) found that introverts,
rather than extraverts, experienced more discomfort during isolation.
A review of the literature on personality correlates of to]érahce for
sensory deprivation was, conducted by Leon & Frank (1¢66) who con-
cluded that the overall findings failed to establish any significant
relationship.

The ef%ect of noise on personality and existing arousal
states was a]solinvestigated by Davies & Hockey (1966) who found
that under quiet conditions the vigilance performance of introverts.
was superior to that of extraverts. In fact, extraverts actually |

showed a performance decrement under those conditions. However,

. when noise

shich they claimed was cortically arousing) was added,
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extraverts improved signifi%antly. Noise had no significant effect
on the performante o% introverts at either ~f the frequencies used.
The authors concluded that their results best suited an interpreta-
tion in terms of differential arousal states of extraverts and
introverts.

| In énother study whiéh examined the relationship between
varied auditory stimulation (VAS) and viailance, Davies et al. (1969)
found that significantly more extraverts fhan introverts Se1ecfed
VAS when given the opportunity to do éo, whereas gignificqnt]y more
introverts than eXtraveris chose si]epce when presented with a
background of VAS. They interpreted their findings as support for
the “stimu]us hunéer” hypothesis (Eysenck, 1967). '

In summary, one can conclude that as a group, extraverts
dfffer from introverts in basal arousal levels and that one of the
effé@ts of this difference is the need to seek stimulation.
4Reéearch 1iteraturé provides suppoft for Eysenck's hypothesis of
\stimU1ation hunger behavior for extraverfs, which seems to be in
keeping with the c]inicai'deécription of this persona]ity type.

The selective review ofrreséarch on hyperactiv?@y and personality-
'fegpiores this relationship furthér in the attempt to link extra-

version with hyperdctivity.

‘Reaction Time as a Dependent Variable

-}

In résearch on perceptual-motor behavior, the time lag or

Tatency period between a stimulus and a response has been well

_r—

-

. ~
documented and the measurement of this fi@e
of the most available response variables far research in experi-:rtal

psychology. It takes time tozﬁerform any act,‘and acts that have

lag qr/la%éﬁE§77§~ﬁne~////
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been completely mastered take “~ss time to perform..

fn defining reaction wime (RTY, Hocdwbrth S Schlosberg (1954)
stressed thet the term right be misleading since it is common]y
intermretedbas the tfme taken to perferm an act. They argued that,
on the contrary, R7 was the time taken to.get thé response inftiated.
It was that crucial Mterval between a stinulus and a resporse. The
stimulus simply trigeered the process which continued in a.hidden
cr latent form until it was terminated by some overt rotofhresponse,
su;h'as the pressing of a response button. RT %s tﬁ*&igéteﬁ§y or
Cinterval tire lag which can be accurately measured.

Jre fﬁpcruant consideration,"therefore, right be the factors
which in<luence the Euraticn of the latency (RT). without entering
into a cetailed ana]ysis of this neurophysioloaical process, it is
ceneral?y acceptel that the sense oragans rust firs® be arodSe. .o

R

hat the nerves much ¢+ ¢t to the brain which, in turn,

v
ls)
o+
-
t
<

-
ct

must senc messaceS by way . <ceri. n nerves to the rmuscles, before.

~

the overt response terminat:s the §-dcess to give a measure called
reaction tjmé; or .RT. Thus, s simplistic pg&adigr, both

1 .
muscle time and brain time are involved. RT is therefore a function

of the efficient functioning of these systems. In this study, fhe
’ ! . 75
prediction is that there are individual differences in the way these

systems function, resulting in groups of people with chronically

-

]ongef or shorter latencies.
. It is in the above context that ﬁT_is regdrded as a dependent

‘varigbhe, since it mirrors the operation of acnumber of internal

‘ . . R 3
processes. According to Teichner (1954), simple RT is defined as
"fhe time interval between the onset oﬁﬁﬁﬁe stimulus and the initiation

3 3 , ) :5?-;4
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.is oftewwreferred to as a warning interval (NI} and which follows

~ through the use of rea-tion time to varying stimulus intensities as

\ - 57

of thé response.undér the condition that the subject wus ‘nstructed
beforehand that he was to respond as quick]yvas poss i. Tﬁus, a |
single response is made as quick]} as possible to a sing]e‘stimulus.
Hoyever, there are many ;actors which might influence the speed of
the RT response. These factors have been reviewed by Baumeister &
Kellas (1968),~Teichnef (1954), and Woodsworth & Schlosberg (1954).
Figure 3 depicts the essential features of the RT task. fn
this paradigm there are three crﬁtica] prascz=< avolved in the
sequeace of & RT measure. These features are the presentation of a

warning signé& (WS) for some lengtd of time, a blank interval wh
.. . i ' . ‘o

(S ‘ . . .
-gtﬁé warning signal, and finally the reaction signal (RS).
11;5 ~<'Simple RT as used in this study is4a modification of similar

”résearch effort undertaken in the U.S.S.R. and in western countries.

Soviet researchers have -investigated basic personality differences

-

a function of the strength of the nervous sy<tem (Nebylitsyn, 1972).
v .

Thus, nervous system types may be strong or weak depending on

whether or not they have long latencies (strong) or short latencies

(weak). - ‘arly, extraverts can be distinguished from introverts

on the basis of RT to varxjng stimulus intensities (Gray, 1964).

Basic personality differences, therefore, may be related to

physiological variables.

. . i . s ’ - .
Since RT is such a sensitive measure of these internal states,

. the next important question concerns its reliability. According to

Baumeigpéf & Kellas (1968), RT is a highly reliable measure with

e
coefficients ranging from 0.80 to 0.95.4RT also remains relatively
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constant and stable under controlled environmental conditions over
considerable time periods. Thus, RT 1s.usefu1 for making within-
subject comparisons of treatment without introducing critical
interoretation difficu]ties. It is an extremely reliable context
in which to study the interactive effects of environmental and-~

personality variables.
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CHAPTER TV

LITERATURE REVIEW

Hyperactivity and Persona]ity
Overview - 4

As previoﬁs]y noted. one of the results of the brain-damage (
hypothesis of hyperactivityp%s that is precludes the generation of
an alternative hypothesiéwﬁhich could apply to the majority ratlrer
than the minority of HA children. The field of HA has suffered as a
result of the lack of a unifyiné theoretical concept which could
serve as an umbrella ﬁgsﬁghgbgiverse research findings. Consequently,
the main purpose cf‘fh?;'seleégﬁve literature review is to provide
this framework sincé it seems that there may be sufficient data-
which could be pieced together'to generate a personality hypothesis
of HA. There appears to be conceptual similarities between HA and
extraversion, judgina from the correspondence of research findings
in both areas.

The ma¥y strategy of this chapter, therefore, will be an
e%amination of the Titerature on extraversion and HA, with a view to
demonstrating circumstantially that some reiationship ma?'ex;st
between them.

\In keeping with the definition of personality previously
supplied, this selective review will attempt to point out that HA
is not a transient phenomenon which disappears at the end of the
e]eméntary school years, as is commonly believed, but tha& it contin-
ues well into adu1thood,'modified;vof course, by normé] human

devebemégt.:‘Like extraversioh, it is characterized by stability

K2 and consis¢éncy over tiﬁe, thus illustrating an 1ntéraction_of
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both biological and environmental factors. Within this context,

i
recent research findings on the aqe variable as well as genetic—fam—/
ilial research on HA will be reviewed. It should be pointed out thﬁt

such stud1es are few but impressive enouqh to indicate that there ngy

be a relationship between aenetic familial variables and HA. Hdw ver,

this is not definitive.y f'“\\\~/
Similarly, there is some correspondence between researcﬁ
findings on arousal and sensory thresholds in both HA and extraver;
sion. This review will attempt to illustrate this. Briefly, the
findings are that like extraverts, HA children are chronically under-
aroused, have relatively high sensory thresholds, and are described
as sensation seekers because of alleged sensation “hunger Both
are characterized, as a resu]t by relatively h1ghvbehav1ora1
activity. For both, the é{fects of stimulant medication are in the
same direction, and the physiological rationale invoked as the basis
of extraverted and h}peractive characteristics is the activity of
the ascending reticular act1vat1ng system (ARAS). Accordingly, this
review w11l center on var1a5$és)1n HA and extraversion such as age,
genetic-familial factors, arousal, sensory thresho]ds, and drugs.
Use will also be made of autonomic and other types of data sources

¢
-to indicate some correspondence between HA and extraversion.

AQe,Variable in Hyberactivity

Early studies on hyperactivity héve all stressed the almost

axiomatic notlon that the syndrome d1sappeared as the child grew e

older (Laufer, Denhoff & Solomons, 1957 Bakwin & Bakwin, 1966
Eisenberg, 1966; Cromwell, Baumeister & Hawk1ns, 1963; and Laufer,
1962). This 9051t1on was influenced by the formulations of Strauss

£



(1947) and Strauss & Kephart (1955) who claimed that the behavioral

consequences of brain injury in children diminished and disdppeared

as they grew older. Numerpus reports in the literature subsequently
v

supported this view.
)

Now it seem¥/that’on the basis of more receng research
findings that, whi]é some .of the symptoms are‘much 1ess“ﬁcute as age
increases as a regult of normal maturation, the symptoms persist to
the extent tha ‘f ey may be regarded as traits in a personality con-
ceptualization. Cantwell (1975), in a review of the Titerature on

the age variable in HA, pointed out that while hyperactivity (acti;

vity level) per se seemed to diminish with age; restlessness, exci-

tability, impulsivity, and distractibility still continued to be
relatively higher compared with the same in controls. He also noted

that attentional and concentration difficulties remained central

<~ problems and that severe underachievement in almost all academic areas

‘ persisted. The 1ﬁﬁ%tt of‘frustration and failure also continued to

manifest itself in poor se]f—esteé% and depression. Cantwell cited
a number of fo]]Ow—up studies whichisupported his conclusions (Menkes
et alg 1967; Stewart, 1970; and Weiss et al., 1971b).

.'Stewarﬁ (1970), in a follow-up study, réported that only 5

of the 45 teenage HA Ss in a samp1é‘c0qu be described as being free

from the original symptoms. He found that most of the teenagers’weret

still notably restless, unable to concemtrate or finish jobs, over-
talkativz, and performed poorly in academi; wqu. Stewart inter-
preted his findings %n terms of inborn difficﬁ1£ies.

Menkes et al. (1967) followed up 14 HA chderen wi€h a mean

age of 7 years when first seen. The follow-up interval had a mean
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of 24 years. Apart from many other problems encountered, 3 Ss Qere
still restless and distractible, and one in particular continued to
be so to the age of twenty-four.

Minde et al. (1971) followed up 64 HA chi]d}en (60 boys and
4 qirls) seen between 4'to 6 years after initial referral. Their
ages ranged from 6 to 13 at the initial interview. Again, resuits
showed that, compared with a normal control group, HA Ss were more
hyperactive,‘distractib]e, and"excitab]e, but that these character-
istics had &~ ied somewhat. Minde et al. (1972), in yet another
follow-up study of 91\HA children found that, as acgroup, there was
a s1gn1f1cant decrease 1in d1stract1b111ty, excitability, and hyper-
act1v.ty, but that these symptoms were still 31qn1f1cant1y higher
than those of the normal control group. Laufer (1971) and Denhoff
(1973), in a follow up of 100 HA children with a mean age of 8 at
initial interview and 20 years at fo1low¥yp, reported that HA was still
persistent in two—thir?s of the group. Generally, then, HA observed .
at an early age tends to persist well into adulthood, with some
mo&ifications as a resu{t of maturation. This condition meets the
criteria of stability and consistency which charactggize personality
traits. | '

Eysenck (1967).observed thet Thomas:et al. (1968) had dis-
cussed these crtief%a of consistency and stability and had furnished
strong eQidence to7sug§est that even in the first two years of life,
infants show consistent behavior pétterns. Of the 80 children studied,
92% maintained a consistent pattern of responses in mood, 88% in
intensity, and 23% iﬁ activfty. Rutter & Brown (1966) have demoﬁ-

2

strated how thesé consistent patterns of response have a genetic



/ ’

basis. Eysenck noted that while prenatal, paranatal, and early Tife
experiences cannot/Be entirely ruled out, the evidence so far
tertain]y”was consistent with a cenetic constitutional point of view.

/ ' .
In recgﬁt years, there has been a growing interest in indivi-

// . . . - . .
dual characteristics of infants and in their effects on personality

‘?P_ :‘ L

deve]opmegt, since an infant's innate‘characteristics (chh as acti-
vity ]eyé]) influence His interaction with the environment.
wJu]iano & Gentile (1975) noted how HA may bé noticeable as
eqrﬁy as infancy, some of the typical behaviors being climbing out-of
,tBe crib, early running rather than walking, and seldom sitting still.
Cantwell (1975) reported that mothers ofﬁén described baBies (who
turned out to be hyperactive later) as befng unusually active,
hyperalert, and different. Nonetheless, he noted that the diagnosis
of HA was difficult to make in infancy and early pre-school yéars.

Stewart (1970) found that HA had started at ery early
age, and claimed that about 80% of the mothers interviewed in his
study had begunkto notice that their HA child was unusually active
before it was two years old-.

In the Fe]SAlongitudina1 study, it was found t@at overactive
behaviors in infancy and early childhood were a forerunner fo later
préb]ems in concentration and attention. The researchers rigted that
HA behavior in children 3 - 6 years of age was invefse1y'corre1ated
with involvement in intellectual activity dur{ng adolescence and
‘ adulthood (Kagan & Moss, 1962). Kagan noted also that Schaefer &
Bayley's (1963) classic longitudinal study determined that HA infants

tested later at 5 and 6 years of age were still inattentive to

1nte1]ectua1 problems. This empiricq] support for persisting levels



of HA which starts at a very early age, shows a strong biological,
rather than environmental, basis for HA. This is particularly
significant for the large-majority of HA children in whom known

drganic causes have been ryled out.

Genetic - Constitutional Factor

Compared with the emphasis g]ven to research on psychiatric
disorders of children, the familial factor in HA has received rela-
tively Tittle attention doe, probably, to preoccupation with the
organic etiology. In keeping with our persoha]ity hypothesis of HA
which, according to ouyr hypothesis, has a genetic-familial basis as
in extraversion - 1ntroversion, this section will examine the rather
small but mounting evidence which Suplorts our contention. The
position is that HA has a genetic-constitutional (genotypic) aspect

as well as a behavioral (phenotypic) aspect, so that the interaction

of both heredity and environment provides the basis for HA behaviors.

First1y, Eysenok's theory, re]ative'to;this position,’will be
applied to the review. |

Eysenck's theory has a definite biological basis which he
defended as an attempt to give some weight to a rather neglected
facet oﬁ:y&ﬁsona17fy research and theory. He npted that very much
emphasis has: a]ways been placed on environmental variables byt very
little on genetic-co; tutional variables in personality. The
biological bias, therefore, is not an attempt to play down environ-
mental variables which are crucial to any cons1derat1on of an
individual's persona11ty{ but an attempt at'providing a balanced
consideration of variab]eédthat are crucial. S1m11ar]y, in HA

research the env1ronmenta] aspect has been stressed at the expense

65



o~ )\{’ o
of the genetid« const1tutloﬁ3 » SO that Eysenck's bias will be
emulated and ref]egted in this study as well.

It is commonlknowledge that>the genetic constitution‘of an
individual determines, to a large extent, that individual's norm of
reaction to the environment. We also know that no behavior is the
product of environmeht alone or of heredity alone. 1! is not suffi-
cient, therefore, to divide the variance with respect a a behavioral
characteristiclinto genetic and environmental alone either, because ’
in doing so we tend to lose thc st important part of the variance,
namely, the heredity-environment interaction. The conceptualization
of the HA child as a biosocial individual is central to this stud.

According to Eysenck (1967), there are two facets of .the

personality of an individual which are important, namely, the pheno-

typic or behavioral aspect as see s everyaay actii <) nd which
is gbservable, and the genotypic or cohstitutional qibect.’ The
theoretical const}uct of excitation-inhibition is applied to this
genotypic aspect and the hypothetical conceptjon of it is that
~personality is a function of the predominance of excifatory or
.inhibitory potentiaf in an’individual.. This is the Level 1 stage,
the most baéic and fundamental level, “invo)ved solely with\the balance
between excitation and inhibition in the 1ndiv{dua] (Figure 4). A
tilt in th]S balance in one direction or the other will give rise to
const1tut1ona1 genotypic dlfferences in extraversion - 1ntrover51on
The genotyp1c aspect of behavior can be measured in a 1ab in terms of
‘vigilance, reaction time, sensory thresholds, etc., and this lab

phenomena stage is Level 2.

The third level is phenetypic,” and is concerned with everyday
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observab]e‘behaviors which are a function of the genetic - conx‘ﬁfQQ
tional make up“of the child reactina with the cnvironmewt. This

stage, therefore, constituteé the phenotypic aspect of extraversion -
introversion and it includes traits such as impulsivity, actiQity
level, etc. Eysenck claims that these traits can best be measured

by means of inventories such as the Junior Eye Personality
Inventory (JEPI) which will also be used in - i ~Jdy. In fact, in
this study the genotypic - constitutidna spect will also be measured
by means of a reaction time (RT) task in a lab situation (Fig. 5). _

The physiological and empirical basis for Eysenék's hierarch-"

jcal structure of peréona1ity h;}\also been given. Physiologically,
Eysenck claims that the extraversidn‘factor is closely related to the
deqree oF»excjtation and inhibition prevalent in the central nervous
system. This Targely inherited balance may be mediated by the
Ascendiﬁg Reticular Acﬁivatinq System (Eysenck, 1967). The relatively
vstrohg inf]qence of heredi?y on extraversion has been demonstrated

‘ empfrica11y by several stugievaut, according to Eysenck, the study “
by Shields (1962) was the clearest. That study found that identical
fwins brought up separately correlated highly in both extraversion

and neuroticism. A considerable numbe} of twin studies, amonqg others,
therefore influenced Eysenck's conclusion that genetic factors
contribute more to individual differences in personé]ity than do .
environmental ones (Eysenck, 1967). |

A review of the literature on hereditary factors in normal

personality traits as measured by inventories (Vandenberg, 1962) con-.
cluded that there were considerable hereditary components in personality.

Of the var1ab1es studied, Vandenberg found a strong hereditary
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tioienicat :-7 adoptive parents and relatives of probands.
A8 in epiieosy, depre§§jow, or alcoholism, the first degree
¢ N

relatives of affected subjects, such as parents, siblings, and

children, genetallv have 3 higher risk than the ceneral population
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of becoming affected with the same disordet®" Applying this methed-

9

oW

oloav tn HA, Morrison & Stewart (1971) interviewed the parents of 59
HA chi]drer and 41 controls and found a statistica]lv significant (
excess of Dchh1atr1c disorders among.the parents of the affected
children anﬁ%noted that there was 'an excess of parents who were

alcohg &1c or hvsterlc Review of chlldhood hwstorles of parents and .
&~

—_— a@d Bnc1es al¥%o indicated a h1gh1v smn1f1cant excess of HA
¥ - 2 ¢
- ) Co ee {pr in these relatives of affected chi]dren, compared to the
‘ contro] families. Abnormal behavior in aunts“and uncles was found as
L

" ;;., mmon]v in families where the a“ected adult had little or no

control with the child, as in families where the HA child had Tived

with the a‘?ected adylt. Stat‘d&gca] ana]vsws of’ the data revea]ed
\\r" -

that one™ th1rd of the parents ofstheggA Ch!ldren had some’ osych1atr1c
A dwaonos1s, wheﬁeas bver 80’ of the contﬁp1apahegts were free of anyv.

¥ ' DSVChTaLr1C dlaonosws quﬁg& per cent, of the fathers of the HA
o oA 6. *
‘children were g]ven a d1aQﬂOSiS of a]coho]tsma‘, - f 1nterest, also, 15

theﬂfact that 20" of the HA Ch11dren had a oargak who had been retro—

Y

soec~1ve1y d1adnosed as a A‘cpald In contrast, on1y 4> of the parents

*

'of”the control ch11dren wergls

1975) T

&?#ﬂ | L xId’a s1m11ar studxalgantwe1]9}ﬁ97?) 1nterv1ewed the parents of
50 HA ch11dren and 50 matched controls and Found that most of the
parents of the contro] group were free from any psych1atr1c illness,

- whereas nearly 50’ of the parents of ‘the HA ch11dren had some form of
Dsych1atr1c diagnosis. As in the Morr1son study, Cantwell found that
the spec1f1c d1fferences 1n the groups were in the preva]ence of

a]coho]15m, soc1opathy,~and hyster1a in the parents of the HA~ch11d.

Thirty per cent of'the parents of the ﬂAjéhj]dren were- diagnosed as

P

e
%>

PN
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a]cpholic; while 16" were given a diagnosis of sociopathy. FEight
per .cent of the mothers of the HA children were diagnosed as alcoholic,

and 16~ had a diagnosis of hysteria. With regards to the fatherst it

h‘wés found that 167 of the fathers of the HA children were thought to

ﬁ;inf]uences ST ~&qa,‘ R @

'who 1nvest1gated tae stat

€§§a1n damaged ch11dren ra1skd“fn'fo§terfhoméé Safer found'that 50%

have been HA children themselves (Cant&e]l, 1975). Similar resu]tsfdv - -
were repg'Fted by Wender (1971), Stéwart et al. (1966), and Mendelson a
et al. £1971). '

| These family studies all indicated that whéﬁzthe c#ﬂter1on of
freouencv 1n f1rst degree re]atwves (parents) is app11ed- the qenet1c

re]at1onsh1p of ﬂﬁ to pqyrh1atr1c disorders such as alcoholism-and

hvsterTa is very pos1t1ve Ma]es, part1cu]ar1y fathers, seem more

L o]
at r1sk -Benerally E&§3da2§ﬁgugqqst that a 510n1f1cant number of
* ‘b/ o
parentszof HA ch11dre§gw3f%“1hemae1ves HA as children. It is diffi- g

. cult to 1D£erpret the Morrison f1nd1ng$obecause it*Seems tﬁ%ffno
PR < . S Con . .

éttémpt was made by*ﬁﬁmxgﬁ disenfﬁng]e genetic fCvaenvironmental'

N .
- s
Y

R

: #
aStud1es of s1bsh1ps and half- gghsh1ps of FA ch11dren have " B9
b¢énfﬁnvg§t1gated wwth a v1ew to estab]1sh1ng some. génet1g relat10n—

hip in HA. g One such 1mportant study was reportéd by Saf&r¢(1973)
"‘jﬁ)bs and ha]{;s1bs,0f 14‘m1n1ma]1y

of the ful] sibs and 14% of the ha]f-51bs were also hyperact1ve,

Q
1nd1cat1ng that genet1c factors were operatkve S1m$ﬂar stud1es by

Wender-(1971) and Ha]]gren (1950) had fofhd that’ genet1c factors _ <o
appeared.io be similarly important in dyg]ex1a. {

Y

0ne€ysefu1‘way of disentangling the effects of nature:from

i

nurture is through a study comparing identical (Mij twins with

’ “n / . ¥

£
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Q'ma1e pairs, and 26 MZ femate paﬂrs The her1tab111ty estigate was

73
fraternal ("7) twins. 'If one twin is‘affected, the probability that
the other may also be affected is higher for MZ twins if gen&tic
facte s are operative. The cgncordance in D7 twins\}du1d be.}ower,
sim lar to that fdr ordinary siblings (Omenn, 1973). Conversely, the

9 . . ‘ ,
e ent to which MZ twins are discordant is,. to a large extent, an

nvironmental-factors. These criteria

dication of the influence pfn

ive been app]ied‘to‘tkin“Vﬂ"'rs oquA'Ss'but, Uﬁ?brtunate1y, these

(S g
studies have been 11m1ted This points the way for much needed
Lo

research 1n th1s area.

Lopez (1965) evaluated 10 pairs of twins at least one of whom
N

had the HA syndrome. Four pairs of MZ twins were all concordant,

while only one of the DZ pairs was concordant. Willerman (1973)

§tudied the mothers of°93 sets of same sexed twins rated on an act-’ ‘

e,

;‘tyity rating scale (Nerryvet'aj., 1970). There were 28 MZ'and 28 DZ e

"»,-.

found to be .82 for the males’ and 58 for the fema]es, but .77 for. °

the cpmbined group of ma1e< and fema]es These data. were 1nterpreted

Jhas a gmbstant1a1 genet1c component for activity level in twins.. ' o @

In another act1v1ty level studv, Vandenberg (1962) reported

‘.

that the tw1ns whem he»stud1ed had"supported the not1on of a genetic
bias to human aetivity level. He used the Thurstone Tem?erament
Schadule and found a her1tab111ty of .67 for act1v1ty‘lfve1 with
ado1esCent'twins Scarr (1966) studied twin‘girls between the ages”

9{ 6 and 10 on a var1ety of exper1menta1 observat1ona1 methods related’
» - »
to activity level. 1In general, the f1nd1ngs 1nd1cated a significant .

heritability component'for activity 1eve1 T

These activity level studies ipv01v1nq tw1ns,suggest that, HA

pesy »4;, Vs

B B
v ; a‘ ‘ . '




. may have a genetic basis. Similar conc]usionsqwere drawn by Weiry
’vém;al (1970) and Cromwell et al. (1963). On the basis of these
findings, Willerman suggested that there was Tittle need to posit
aldiscontinuity between so-called normal activity level and HA since
HA seems to be at the extreme end of the activity continuum as measured
by activity sca]es'and also had a substantial heritability compgnent
rotimate of .71, | |
Adoption studies provide another method of distinguishing
qenetic from 1ntrafam1]ia] environmental factors. This is the study
of individuals raised‘from an ear1y age by individuals who are not
T%p the biological parenté Such stud1es include the compar1son of Mz
twins reared together Versus MZ twins reared apart. One can also study
the incidence of a disorder.in the biologic versus the adoptive re]a~
tives of affected probands who were adopted early in 1ife or who are

half-sibs. gw;' e

Morrgson % Stewart (1973) used this adopt1on method to te »
LI

"' . the hypothes1s that the’ HA chﬂd syndrome is genet1ca11y tm ed .

from generat1on to qenerat1on and that there was a genet1c re]at1on-

§r

sh1p between the HA child syndrome and the psychiatric disorders of
alcoholism, sociopathy, and hyster1a These hypotheses were tested
by studying the non- b1o1og1ca] parents of adopted HA ch11dren The
reasoning was that 1f the non—blo1og1ca1 parents did not show the same
Increased preva]ence rates for the HA child syndro&e as we]] as the

. ! S
. other hypothes1ze¢ psychiatric d1sorders found in” the blolog1ca]

Yoo parents then this would strong]y ,support a gehs¢1c factor operat1ng {:&

~inthe HA syndrome.
!

//;;fﬁata f@om/thﬁs étudy were consistent with both hypotheses.
AT rsp e B . . . .. . o : .
T S LA N ,
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5 hyperact1ve ch11d 1§wcﬁ€%n1cably uhderaroused and that the behavioral

The prevalence rates for the syndrome fonndlin the adopted relatives
were not significantly greater than those of the relatives of the
control group. Thus, there was no excess of psychopathoiogy among
the foster families of HA addpted children. However, the authors
warned that the results of the'studies did not permit inferences

about the exact mechanism of such genetic effects. One specu]at1on §%.

a2 y

about such a ﬁechan1sm of transmission is po]ygenet1c, uh1ch is

s1m11ar1y posited for extraversion. The findings on the low arousal
state of the hyperactive child, the effect'pf_sensory stimu]atioﬁ{‘
and the effect of stimulant drugs are consistent with the tindings\

on extraversion and the strongﬁnervous system type. * . ) v

‘Aruusal and Hyperact1v1ty | S

e

The 11terature on arousd] states of hyperact1ve children

,;

is d1v1ded on the question of whether or not arousa] states are high

{‘; ch11dren Some investigators postu]ate that the ez

-11?1?‘: ‘

1nattent{Veness'exh1b1tedgg%ghgperact1ve ch11dren is the result of

A the1r be1no in a chron1ca11y high state of phys1o1oc1ca1 arousal
(Fre1berg§ & Douglas, -)9 Laufer, Denhoff & Solomons, 1957). Their
po§tu1ation is based on/fthe observed behav1ora1 characteristics of
overact1v1ty, rest]esjégjs, overreact1v1ty, and a general state of i
overt behavioral excitation. W1th1n'th1s hypothesis, it was argued

# that stimulant medication whtch reduced these behavioral manifesta-

tions acted in a paradoxical manner. ‘

Current 1nterest in prob1ng the cor1e1ates of hyperact1vhty

has, been he1ghtened by psychophyS%olog1ca1 act1vat1on ‘research

(Duffy, 1972) wh1ch, contrary to ex1st1ng be]1ef, now f1nd“that the"

F 4
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high activity level usually exhibited an attempt to keep the cortex at

the proper tonus.

Two early milestone studies which have paved the way for an

'~underarousa1 hypot' i of hyperactivity are those of Satterfield & 4
Dawson (1971), : oher  Jouglas (1972). Satterfield and Dawson , 6\
predicted that hy .»rc ive children would be overroused. They based

their predictions.on the observed behaviora] symptoms of these

'chi1dren* The- purpose of their research undertak1ng was to test .

severa] deduct1ons from th1s hvpbthes1s us1ng electrodermal indices of
D

arousal. F1rst1y,‘they predicted that basa] skin conductance level.

(SGL) would be s1gn1f1cant1y h1gher in’ the HA ch¥ld than it would be

o

-in norma] subJects , Th1s pred1ct1on was based Qn the genera]]y

accepted v1ew that h1gh SCL isan 1ndex of h1gh exc1tat1on (Duffy, 1972

Woodworth & Schﬂosberg, 1954) ' The1r second pred1ct1on was based on

LA

‘jf1ﬂd1ngs that there was a pos1t1ve corre]at1on between freouencm of

»

nonxspec1f1c ga]van1c sk7n responses (GSR) and 1eve1 of arousa] The

pred1st1on was. that the frequency and magn1tude of spontaneous non- %

4

specific GSRs wou1d he sngnificant]y qreater in HA ‘than in norma]

sub1ects The1r th1rd pred1ct1on vias that spec1f1c GS& Pesponse to

£

a.nove] stimulus would be s1gn1f1c§nt1y greater in HA' SUbJECtS since

3

"they areysupposed to be overaroused. Moreover, it was predicted that

g .
stimulant druas Tikk dextroamohetamine or methyphenidate wodld_signi-

ficantly reduce the hypothesized-e]ect?Bderma] differences between HA

"~ and normals. [This was based on clinical reports that these stimulant ,

7

_ drugs had. & paradox1ca1 ca1m1ng effect on HA subJeits/ These drugs ) L,

-

shou]d therefore decrease SCL, decrease the number and macnitude of
non—specjfic-GSRs, and decrease the‘magnitude o( specific GSRs to .

o
ks
\ - )
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amplitudes.
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stimuli.

Contrary to pﬁ%;ﬁctimns; Satterfield ahh Dawson (1971) found
that under resting conditions and during simple tone sEimuPition, HAs
differed fr;;nnormal controls by their lower skin‘conductance tevel,
smaller amounts of non-specific GSRs, and smaller maanitude of spe-
cific GSRs, all of which are characteristic of low arousal states.
Specifically, they reported that 50§"bf the HA children in the study
had abnormally low central nervous system (CNS) arousa] levels as
indicated by low skin conductance levels, while only 8% had. abnormally
high arousal Tevels. Nith respect tg stimulant medication, they F;
found that these;dnugs raised the CNS arousal levels as 1ndicated by
increased SCL, and they interpreted this as the effect of stimulant
medication stimulating the CNQF"‘Therefore, the calming effect ofvsuch
medication was not.paradoxical, as was earlier hypothesized.

REgN SRR -
”=s¢udy by Satterfield et al. (1972) which inguded

resting EEG, st S j evoked cort1ca1 response, and skin conductance'

1eve1, more evidence wds found of Tow pre- treatment CNS arousal 1eve1s?

in HA subjects. HA subJects also were the best responders to methy- « =

1

phenidate treatment in that they showed a significant? increase in CNS .

afousa] Thus; methyphenidate was found to produce Both a greater

3

change’1n CNS arousal and greater Behav1ora1 improvement in Tow-

*uu

‘ aroused HA children. Aqa1n, resu]ts of the study are indicative of .

'0

Tow CNS arouwsal states. These states 1nc]ude lower sk'in conductance

J%%%T;, higher mean EEG amplitudes, more energy in the low frequérnicy

baﬁd.of the resting EEG, ‘and larger evoked cortical response

In a further study by Satterfield et al. (1974) which investi-

]
v
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gated the relationship between skin conductance levels and certain
items of maladaptive classroom behaviors, evidence was again found of
Tow arousal levels. HA children with the Towest SCL arousal Tlevels
had the highest overall classroom behavioral disturbance and, again,
these same children had the best response to methyphenidate.

, Support *for the Tow arousal findings also has come from
Grunewald-Zuberbier et al. (1975) who, like Satterfield & Dawson

(1971), related the overt bépavicra] symptoms of hyperactivity to

high central nervous system 5rousa1. They set out to investigate
whether_the behavioral arousal of hyperactive chi]d}en c9ﬁi§§ponded>

to a heightened EEG arousal and also whethef the hypetgctiQe child's
deficit in attention might be ref]ect;d in certain propgr?ies of fhe

EEG orienting response to different“stimu1i. The investigators found

that: (1) in per10d§ free from stimulation, hyperactive children had
higher alpha and beta amplitudes, more alpha waves, and a‘gmaller

amount of beta waves, indicating a lower state of EEG arousal in tHe
hyperactives; (2) the amplitude reduction{§O‘tone‘deve]oped more

slowly in the hyberactive aroup, ahd this group difference increased

over the experimental situatiqns;‘(B) the arousa]»responfes to tone,

in terms of the level of maximum amplitude reduction, became compar-

ably weaker in the hyperactives across the experiments; 54) under all
expeg%men%é] conditions the hyperactives exhibited s ter arousa1 ' .
| responses to the light stimulus than the non-hyperactive ch%]dreﬁz |

(5) reactiqn‘time performance of the groups was clearly different,

hyperactﬁves:vhowing Tonger latencies; and (6) although conditional .

changes in the arousal reaction to both stimuli were reliably demon-

¢<trable in all chi]dren, thé groﬁps'shoWed no difference in the

L4
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corresponding measures. Grunewald-Zuberbier and his co-researchers
concluded that the hyperactive subjects were underaroused or under-
arousable under their experimental comditions.

Spring -t al. (1974) also oggﬁined results indicating that

L3

hyperactives are less aroused thanﬂﬁbimal subjects. They referred
to the suggestion of Satterfield & Dawson (1971) that hyperactivity
is secondary to a condition of low arousal and represents the low-
aroused child's attempt to increase proorioceptive and exteroceptive
sensory input, a suggestion which is similar to Quéy's (1965) des-
criptidn of stimulation-seeking behqvior of the orimary sociopath as
a coping device to increase abnormally low arousal. Berlyne k1960)‘
a}so noted that different levels of arousal might have a negative

effect on learning. There is an optimum influx of arousal potential

which eyery organism strives to maintain, and any reduction of this

influx will be aversive and drive—inducing. However, Joneg (1950)

ol
explained that 1nvers&‘re1at10nsh ifferently. He suggested that

R 6{& J N
low arousal is second tm ch1]d rear1ng practices and that hyper—

,\'v

active children whom hé “found tO)have very smal] e]ectroderma]

/\responses were not adequate]y taught fu inhibit impulsive behavior as

~normal children were taught. Williams (1976) also found‘that the

hyperactive children in his study were physiologically under-

aroused. However, he 1nterpreted this_ low cort1ca] arousal as a Tack‘f?

~ SRS

of central negvous system inhibitor. L -,
Many investigators have stressed that hyperactivity cannot be
N L X s . .
viewed simply in terms of high or Tow physiological arousal alone,

but should a]so consider s1tuat1ona1 factors as well. The view that -

[ A5

>§~

arousal is g,un1d1men51ona1 continuum ranq1ng from coma to hlghly

-
v
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disorganized emotional states has been challenged by experiments

- ‘which demonstrate that EEG and autonomic measures can be manipulated

-
by the subject, that is, they can he dissociated. Also, no single

measure is the "best" 1ndiqator or arousal (Cohen, 1970). Emphasis
has therefore shifted to autonomic respénSe patterning between various
types of stimulus situations making use of the size and.persistenc@ of
both tonic and phasickcomponents‘of the orienting response.
VAS'previously notéd, Soviet investigators consider that an
orienting response continues to be activated unti] a stable internal
model which reflects the characteristics of the stimulus situation
is formed (Sokolov, 1963). After “this mode]lfs developed, it can be
used to predict what may happen and at the same time help the subject
to adjust to the environment. Hyperact1vé§ch11dren are inefficient at
forming these models because the1r or1entinq responsei.gre weak, and

they may need external? urceés of gu1danp %c*;cont1nu9us re1nforcement
_ e Ry

-

to maintain a fair level of performance. ST i nj

Deficiencieslin chafacteristics of the OR and its habituation
abaxt from ah interpretation in terms ofi]ow arousal Tevels %;vé also
been discussed with regards to attentiona]ydefié§§§§%es Groups of!!b*
children'who exhibit persistently lower {bvels of arousa], attent1ona]
deficits, and 1mp31se control prob]ems have been shown to have def1-
cient OR's. These include mentally qs:;rded ehildren (Luria, 1963),
sch1zophren1cs (Bernstein, 1967), young norma] cﬁ1]dren (Lur1a, 1963)
and children diagnosed as hav1ng minimal bra1n dysfunct1on (Boydstun
et a]., 1968), These SUbJECtS typ1ca1]y g1ve weak OR's to novel st1m-

uli and habituate ou1ck1y S1m11ar1y, hyperact1ve subjects hab1tuate

qu1ck1y and give weaker OR's than norma] subjects.

L
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™ Cohen & Douglas (1972) aTso ex i, od the relationship between

OR and hyperactivity. Characteristics of the skin conductance
orienting response to nonsignal and sianal stimuli in 26 hyperactive
and 20 normal children were compared. They %ound that when the 30
nonsignal tohe stimuli of 6-secondbduration and 70 db intensity were
presehted, attributes of the OR to stimulus onset and its habituation
_were sfmi]ar for bnth groups. Howeyer, when the task demands
increaséd and the subjecte were'required to mahe an active response

X

to discrete stimuli in a de]ayed reaction time task, the controls

exhibited a significant increase in both tonic and phasic OR measures,
while hyperactives remained re]afive1§ unresponsive. Performance

on the reaction fime ‘task was a1§o clearly deficient in the hyper-

actives. Compared to the oontro1s,{hyperact1ves exhibited s1ower

react1on times and a qreater amountuo} var1ab111ty in performance

The investigators squested that ﬁbr {he»hyperactives, the warning

signal given at the onset of each react1on t1me tr1a1 did not have

the 1nt2nded effect of a]ert1ng the subJect and prepar1ng him to o R
respond to the reaction s1gna1 In fact, the respogses obta1ned

mwght well ‘have been a function’of the 1ow arousal state of their

h‘

hyperacth subject ’
yn ve“:JJec S. . iép
Similar f1nd1ngs were. reported o tur1a (1963) who observed
i that menta]]y retarded ch11dren whom he described as being r)peractive 4 ;z;
' i
R

and hav1ng difficulties w1th attentwon and 1mpuls1v1ty gave weak OR's

to a noyel stlmulus and even- ceased to respond at a]] after a few
- pod
trials. ) .

Stud1es of autonomic response characteristics in norma]

adultse c1ass1f1ed as f1e1d dependent have been found to be similar to

o

. . '-Il'
ok . -4 -
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”‘1tuat1on wh

those observed with inattentive and impulsive children (Witkin et al.,

1962). These.findings involving field-dependent subjects are part-
icularly relevant to what might be expected with hyperactive children,
since hyperactivé children have been shown to be more field dependent
than normal controls of the same I.Q. (Campbell et al., 1971). In

addition, in similar fashion to hyperactive subjects, the field

-dependent subject habituated faster and had less pronounced skin

o+

conductance orienting responses.
“ -In summary, all indices dt physio]ogica] arousal point to
persistently w‘fgzels of arousal for hyperactive chi]dren, a
N

is similar to that of extravers1on and wh1ch is

N

med1ated by the reticular format1on Since cortical arousa] and

N

sensory thresho]ds are related, 1mp11tat1ons for théory and research .

. ¥ 1

'on sensory thresho]ds, st1mu]at1on seeking, and sensory modu]at1on

are rev1ewed in-order to prov1de add1t1ona] Tinks between hyperact-Jf

ivity, extravers1on, and the strength of the nervous system

<Sensdry St1mu1 ation & lDepm vation
e

' Accord1ng’to Eysenck (1965), 1nd1v1duals d1ffer in the amount

of st1mu]at1on they need to keep the cortex at opt]mum 1eve1s of
arousa] Because of their persistently low arousa] ]eve], extraverts
seem to require re]at1ve]y more and varied environmentaﬁ stimu]ation

. Z G
than introverts. Schu]tz (1965) co1ned/the term "senspr1stas1s“ to

describe this concept of a drive state for cort1ca1 arousa], wh1ch

impels the organism in a waking state to obta1n an th]ma] level of

sensory variation. It is a drive to maintain'constant range of

varied sensory 1nput‘jn order to maintain cortical arousal at an

optimum level. ‘t : j i -

Py
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. The result fsthatintividua1s who havega higher optimal sen-
sor1stat1c level have a greater "need" for varied st1mu1at1on
‘ Because of this, extraverts have been characterized as st1mu1at1dn
"hungry" or stimu]ation-“seehing”. Behaviorally, this is manifested
in higher than norma]vactdvity levels. - This -abnormal amount of-
©activity is centra] to the def1n1t10n of HA used in this study, so
that there is conceptually a relationship- between HA, extravers1on, . v
and the need for sensory stimulation s1nce, emp1r1Ca11y, both ‘;b
hyperactives and extraverts are known to be relatively underaroused.
In resedrch Titerature on HA, support for this hybothesis of S .
sensa51on seekwng has come from Satterfield and Dawson (1971) who
were puzz1g%§by their finding of an inverse redat1onsh1p between
arousa{ﬁand HA. Contrarydto theiv¥ predictions, they had found that

HAs had reduced amounts of ret1cu1ar act1yat1ng system (RAS) arousaT

~ yet, behavwora]]y, they were exh1b1t1ng 1ncreased amounts of motor

7 %

act1v1ty Satterf1e1d and Dawson then suggested that this 1ncreased i | 3

motor behavior was secondary to 1owered Tevels of RAS exc1tat1on andf ERE G

ot

that it was an attempt on the bart of the child to 1ncrease his ' . :gg

propiocept1ve and exterocept1ve sensory input. They also. obseryed
that children with already low ]eve]s of RAS excitﬁmion‘ when

depr1ved of sensory 1nput or motor act1v1ty, were more 11ke1y to fall
asleep than was the case w1thknorma1 contro]s. In ‘the Jaboratory NV\’
situation two of the HA Ss fell as1ees In this context, the effect ;
of st1mu1ant med1cat1on was not paradox1ca1 Es inereaSed‘Tow -
-cort1ca1 ardusa] and consequently produced the observed ca1m1ng S
. down effect on the overt behav1or of the HA child.

' w1th regards to the d1fference between the behav1ora]
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manifestation of low RAS excitability in children and adults, Fish

~
~

~

(1575) noted that when adult arousal level was low and they were

tired, they ‘tended to slow down. Because of this experience, adults .-

tended to misinterpretuand so misunderstand the‘behavioral indicators

of Tow arousal and tiredness in children, particu1a}1y infants.
Fish reminded us that when children become tired and irritable, they
tend to scream; cry, and become very active. ihey thrash around,

contrary to their pangnis who, under similar conditions, tend to ,

~o

collapse. Therefore, high activity level and restlessness may not

necessarily always be @ sign of high central nekvéus system arousal,

" as is commonly believed.

The relationship between attention and the need for stimula-
tion has also been studied. Indeed, certain types of stimulation
may facilitate attention. Gardner, Cromwe{i\énd Foshee (1959) inves-
tigated the effects of varying amounts of distal st1mu1at1on on the

activity levels of groups of retarded subjects. he most note-

- worthy finding of their study was the observation that\h~ﬁh groups

of retardates (brain 1n3ured, and fam111a1 mentally retarded& were

significantly more active under conditions of reduced stimulation

[

than under cbndﬁtions of high stimulation.
. L+

In the 'second part of that same study, a hyperactive group
and a hypoattive group underwent the same experimental treatment as
before. Again, both groups were significantly mere active under

conditions of‘reduced stimulation. Gardner and his colleagues

" then concluded that the increased actiVity Tevel attempted to com-

pensate by initiating propiocesti - stimu1ation.when the amount of

exteroceptive stimuTation received was not enough. Studies by
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Hermelin & O‘Connor (1963), and Tizard (1968a; 1968b) support these
\ C
findings.

o 'éer1yne (1956).used this Hullian parad?gm to predict that
stimulus intensity was dire-tly reiated to attention sban. In-two
egberiments,.he presented subjects with two identical stimufi that
varied only in size and brightness'(intensity). He reported that _
the subjects demonstrated a significant attention prefe: ce o the
targer, brighter stimulus. His conc]usion wés that a~ on*’
might be a function of stimulus intensity.

A]ébisco (1972) reborted that, although both visual and

auditory attention spans have been investigated, the most clear-

cut findings have emerged from studies of visual attention span.

- He“summarized these and noted that certain stimulus characteristics

such as intensity and complexity functioned to increase visual
attention span. In addition, minimal stimulation has been found to
disrupf span, while jncreased stimulation has resulted in longer
task attenuation. There is a strong relationship among stimu]qs
variab]es;\attention Span, arousal, and activity level. We have
also noféd previously that stimulus variables such as complexity
are coftica]]y arousing.

With regards to iimi]ar conditions in research on distrac-
tibility, Browning (1967b) found tHét; contrary to Strauss' (1947)
hypothésis of "hyperresponsiveness, the distracting condition of
peripheral visual stimuli interfé?réd with discrimination learning
in .non-brain injured Ss, but failed to have this effect with brain

injured subjecfs. When taék—irfe1evant visual stimuli, such as the
. . //‘

interfering'effect of flashing multicolored Tlights, were used, the ,/

85
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results failed to supporﬁ the hypothesis that a task-irrelevant
distracting‘conditionﬂof periphera] visual stimuli would affect \
the -performance of brain injured Ss more than they would the pér-
formance of non-brain injured Ss. Browning suggested that the
stimulus ihtensity of the flashing lights, etc., was sufficient to
alert the children with learning disabi]ities;vresu1ting in increased
responsivenrss and 1mpr6ved performance; Similar results werel
reported : / Alwitt (1966), Browning (1967a), and Douglas (1972).~

In summarizing the literature on attention span, distract-
ibility and the need for stimu]ation,‘what seems to be fmportant is
that in low stimuli conditions, particu]ar1y>for {ow aroused Ss; it
seems necessary that more, not less, stimu1us'1ntensity~be given tb.
alert hypéractive ;hildren. |

Prevailing theory and practice, influenced by Strauss &

" Lehtinen (1947), have recommended the reduction, rather than the

increase, of stimulation for HA subjects. This recommendation haé

had its basis in the assumption by45trauss that HA and djStra¢t1b1e
behavior were due to ovér-stimu]ation'rather than under;stjmulgtion.
Accordingly, HA chi]dren Qere regarded as hyperresponsive to stim-
ulation, and educational and managemeﬁt interventions were to be so
IAesigned as to shield these chiltdren from excessive stimulation in
order to maximize their performance. They considered that this
idio;}ncratic behavior (HA) was the definite consequence of brain injury
since, as they claimed, all lesions no matter where they were 1pca1—
ized were followed by a similar kind of dfsordered behavior._

This concept of hyperresponsivenéss with a'defini}e physiological 0

basis has since received considerable clinical confirmation from
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such authors as Anderson (196€), Bakwin (1949), Benton (1962),

Bradley (1955), Bradley (1957), Burks (1961), Clements & Peters

(1962), Denhoff, Laufer & Holden /1359), Eisenberg (1964), Ingram

(1956), Laufer & Denhoff (1957), Laufer, Denhoff & Solomons (1957), -

Michael-Smith (1964), Ounstead (1955), and Paine (1962).

Followng Strauss & Lehtinen (1947), Strauss & Kephart (1955)
and Cruickshank (1961) developed speciil educational programs detail-
ing classroom routines and structure designed in such a way as to
minimize distractible beh@viors through the reduction of stimuli.
Those authors argued that distractibility was a manifestation of
- exaqgerated responsevto stimuli and wa§ the primary cause of the HA

child's learning deficit.

In trans]afihg theory into practice, Cruickshank et al. (1961)

developed educational procedures on the_basis of reduced space, a
stfuctured school program, reduction of environmental stimuli, and
paradoxf&a]]y, an increase in the stimulus value (inténsity) of the
teaching maferia]s. They conducted a 3-year pilot sibdy to test
Strauss' hypothesis, comparing the traditional special education
classroom structure and curriculum with the experimental one recom-
mended by“Strauss. The results of that study sﬁowed that the
experimental group which received the structured program made signi-
. ficant impfbvement compared with the con£ro1 group which received
the traditional treatment. Cruickshank claims that no other inves-
tigator had since carried out such an extensive research project as
his which, acéording to him, Qﬁs by far the most thorough assessment

.0f the Strauss-Lehtinen-Cruickshank teaching procedure (Cruickshank,

1971, p. 240). Browning's (1967) observation that there has been
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little experimental evidence supporting the'hypothesis that brain
injure: children are excessively responsive to. external stimulation
is therefore substantiated by Cruickshank's statement.

» This selective review of the 1€terature on HA seehs to
" support the persona]fty hypotheéis of HA which is central to this .
study. The fact that there seemé to be a genetic-familial }e1ationf
ship between HA and extraversion; that HA does not go awéy_with age,
that HA Ss are chronically underaroused, that like extraveffs they
have'high sensory thresholds, and that characteristics such‘as
activity level have a conétitufional basis, all point to a close ‘
relationship between HA and extraversion. All of these findings are
in keeping with the main hypothesis'of this study which- predicts the
existence of a strong positfve relationship between HA and extraver-

»

sion.

Stimulant Drugs, Hyperactivity and Extraversion

Of the drug treatments for hyperactivity, the most wide]y
studied haQe been methylphenidate and dextroamphetamine. ,Bark]ey f
(1977)., in a recent review of the effects of stimulant drugs on
7'hyperact1vity, claimed that about 75% of the hyperSctive children
placed on s£1mu1ant médication éppea} to fmproye. The high activity
Tevel was generally reduced; there was increased concentration and
attention span; and impuisivity in responding increased. Bérk]ey
therefore suggested that .the behavioral and cognitive 1mprovements
observed as a result of the medication might well be a function of
the,enefgizing effect of the drugs on central nervous system-respon—
sivity in that the medication tendedito raise the Tow level of cortical

. o
arousal characteristic of the hyperactive child and reduce the high

o
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behavioral activity response to low arousal.
There have been similar findings. regarding the effect of
caffeine on hyperactivity a]thdugh such studies are few, indicating
a need for much more researchi Schnackenberg (1973) investigated the
possibility of caffeine as a substitute for stimulant medication in
manaqing hypefactivity and found that it was a suitable substitute.
Caffeine had a beneficia] effect on activity level, attentjon span,
and other symptoms of the HA syndrome. Reichard and Elder (1977)
investigated the‘effects of caffeine on reaction time. in hyperactives
and rormal children and found that caffeine peoduced an increase in
the accuracy of stimulus identification and precessing‘ and a decrease
in lapses of attention in the hyperactive group. Those authors a]so
noted that there had'been growing concern recent1y about several
unfavorable side effects of the stimulant druqs, the most alarming
being the inhibition of growth in height caused by long term use (2
years or more) of these druas (Safer Allen & Barr, 1972; Safer & Allen,
1973) They discussed the need for an alternate chemical therapy free
from such side effectgf\hence the purpose of their 1nvest1gat1on

N
Barkley (1977) reported that a number of studies investigating

39

found that stimulant drugs significantly reduced reaction time (Bark]ey,
Ullman & Browne, 1976; Cohen, Deuglas‘g Morgenstern, 1971; Conners et
al., 196]; Conners & Rothschild, 1968; Sprague et al., 1970; Spring et
al., 1973; Sroufe et ‘al., 19735 Sykes, Douglas & Morgenstern, 1972;

Zahn et al., 1975). Only t;.radiey' & Bowen (1940) found no significant
changes in react%on time. On the contrafy, Campbell, Douglas & Morg-

enstern (1971) observed reaction time to decrease or become faster
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while hyparactive children were on stimulants. Barkley interpreted
these'findinqs as the effect of the stimulant medication in energizing

the central nervous system. In terms of Evsenck's theory, the drugs

were in fact raising the low cortical arousal level of the hypefactive

children, thefeby reducing behavioral activity and‘improvjng'cdbnitive
performance. | L . ¢
Eysenck (1967) salso revfewed a number of drgg studies which
tested the effects of drugs on introverts and extraverts. His hain
hypothesis was that depressant drugs generally tended to increase
cortical inhibition and decrease cortical excitatién; thereby produc-
ing extraverted bghévior patterns. On the other hand, stimulant drugs
tended to decreasé cortica1‘{nh§bifion and increase cortical excitation,
thereby producing introverted behavior patterns. Eysenck's postulate
resulted in a large humber of testable hypotheses. The effects of
stimulant and depressant drugs have been tested with cbnditionfng
paradigmé (Franks & Laverty, 1955; Franks & Trouton, 1958;:w111ett,
1960), visual aftef effects (Holland, 1963; Eysenck & Aiba, 1957),

pursuit rotor perfdrmance (Eysenck, Casey &‘Trouton, 1957), and verbal

”hlgarningr(Eysenck, 1957, 1960). Results of the above studies support

the.hypothesis that there are personality differénces in the effects
of these drugs, with the stimulant dfugs leading to greater arousal
and to more introverted behavior, and the dépressant drugs to greéter

inhibition and hence more extraverted behavior. Nebylitsyn & Gray

(1972) also found that depressant drugs (sodium amobarbital and alcohol)

had an extraverting effect on behavior.
In an attempt to link Eysenck's theory of extraversion-intro-

version with the theory of strength of the neryous'system, NebyTitsyn
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& Gray (1972) observed that there was a strikinq similarity between
the role played by caffeine in the theory of strgpqth of the nervous
system and the role played by stimulant drugé in the theory of
extraversion-introversion. 'They‘noted fhat caffeine moved peop1é
towards the "weak" end of the dimensiqn of strength. Stimu]ant dgugs
therefore had an introverting effect. It is this effect which has
special imp]ications/for hyperactivitv. Since hyperactivity is
characterized by low cortical arousal, th- effect bf 5}1mu1ant druas
is introverting, resulting in reduced behavioral actiVityi The
authors noted the same effect for subjects with a strong nervous
system. |

fn summary, the management of the hyperactive child is strongly
influenced by the temporary effects of drua therapy in the short run,
and behavibr moditication techniques for long term chanqé. There is

evidence that personality should not be ignored in the recommendation

of drug therapy to hyperactive children and extraverts.



CHAPTER V

RATIONALE AND HYPOTHESES

The Problem

This sludy attempts to investigate'the relationship between
hyperactivity (HA) and personality, particu1ar1y with reference to
Eysenck's (1967) theoky of personality and to the theory of .trength
| of the Nervous System (Pavlov, 1955; Teplov, 1956; Neblitsyn, 1966,
1957, 1959). Since these two theories are reported to be strikinyly
stimilar, it is expected that the main hypothesis of this study
would ?e better confirmed if it could be demonstrated that hyperact-
jvity is related to these two dimensions of personality. Consequently,
a numbe; of 1ﬁtérre1ated question; arise: |

Question 1. Is hyperactivity (HA), as defined by the Ratiﬁg
Scale of Hyperactivity (RSH -- Davids, 1971), posftive]y related to
extréversion, as defined by the Junior Eyéenck Persona]ity‘lnveﬁtory
(JEPI -- Eysenck & Eysenck,'1965)2

Question 2. What {s the relationship of;hyperactivity to
Neuréticism (emotionality) and to Lie Scale?

Question 3. Can performance on a simple reaction timé task
(RT) to increasing auditory stimulus intensity differentiate groups
of low and high hyperactive subjects?

| Question 4. What is the relationship of hyperactivity to

the dimension of strength-sensitivity of the nervous system? In
other words, do subjects with high 1eY?1s of hypenactivity perform

similarly to those with strong nervous systems (and vice versa) on

simple RT. tasks involving RT to increasing auditory stimulus fntensify?
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Questions 1 & 2 Definitions

Hyperactivity

r

The term hyperactivity (HA) is used in th1s study to refer

to the hyperact1ve syndrome of chronic high act1v1ty Jeve1s (hyRery

activity) ‘as well as 1mpu]s1v1ty, d1stract1b1]1ty, var1ab1]1ty ' X\’

irritability, exp]os1veness, and short attention span In th?s

text, the entire syndrome is involved, hence the~term 1§ used 1nter—
changeab]y with hyperk1nes1s which a]so applleskgp the sametsyndrome

of behaviors. The operational def1n1t1on is embodfed in the rating

scale of hyperkinesis (Appendix 3).

Junior‘Eysenck Peksonality Inventory

Before operapiona]ﬁy defining the variables of the Junior
Eysenck Persona1ity Inventory (JEPI), Eysenck‘ahd Eysenck's (1975)
observations concerning';heir interpretation should be noted. These
~include a reminder that one is dealing with norﬁai behaviors and
not with éétho]ogicq] symptoms. ‘The concern is with personality
variables underlying beliaviors which might only be categorized ‘as
'pétho]og%ca] 15 very extreme cases. The'sca1e is therefore appropri-
~ate for use with normal non—p&tho]ogica] sarples of a population.
Eysenck . and Eysenck also suggested that the term "emotionality"
may be substituted for "neuroticism" particularly when in communica-
tion with persons not familiar with the underlying theory. An h
dperationa] definition of Eysenck's scales are embodied in the JEPI
‘(Append1x 4) and appropr1ate descriptions of Extraversion, Neuroti-

cism, and L1e Scale are give..

1. Extravers1on. As previous1y stated, Eysenck and Eysenck
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(1975) described thé‘typica] extravert as one who is sociable, likes
parties, has many friends, needs to have people to talk to, craves
excitement, acts on the spur of the moment, and is generally an

impulsive individual. Extraverts also 11ke'change and prefer to be

oo

always moving and doing something different. They tend to be aggres-

sive and lose their temper easily. At the other end of the dimension’
is the typical introvert who‘tends to be quiet, introspéctive, and
reflexive rather than impulsive. Introver?s do not seem to cére'for
much excitement, and tend to Tlive a well 6@dered mode of 1ife with
their feelings under close control. \‘

. 2. Neuroticism (Emot%oha]ity). The typical highly neurotic

ﬁ;}ﬁﬁVidual may be described as an anxious, worrying individual,
moody and frequent]y depressed. Such an individual 1is likely to
sleep badly and suffer from varioqs psychosomatic disorders. Neuro-
tic indiyjdua]s tend to be very emotiona1,‘reacting xery strongly .
to all kinds of stim&]i.and have difficulty sett]ing“down after an
emotionally arousing experience. These strong emotional reéctions
often lead to irrational and rigid attjbns. According to Eysenck,
the behavior of the neurotic individual can be summarized in one
word, "worrier". When neuroticism interacts with gxtraversioh one
gets the neurotic extravert who tends to be touchy and restless,
excitable and even-aggfessﬁ‘A. In the other.hahd, the stable extra-

. vert tehdsééq respggd)emot nal’  in a é]ow and weak manner and
returns to Baseﬂ?ﬁe quickly after an emotionally arousing episode.

3. Lie Scale. According’to Eysenck (1975), the function of

the lie scale in a personality inventory such as the JEPI 1is to

measuge intentional faking caused by ipdividua]s tfying to keep

2
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inventory responses within the Teve1s of social desirability. Social
desirability has often been shown to interfere with truthful answer-
in g of quéstions in personality inventories.- HoWeyer, othér causes

~can contribyte to dissimulation making Tie score 1ntenbretation

!
3

difficult., : o | -
Questions 1 & 2 Rationale

Both froﬁ a theoretical and empirical standﬁoint,'there are
.sim11ar1ties.between hyperactjvity and extraversion. Examinatioh of
the rating scale of hyperactivity (RHS) and the JEPI point to behav-
~ioral.similarities between hyperactivity and extraversion (Fig. 1).
In thése meaéures they are both characterized as restless, excitable,
changeable,,impulsive, active, lively, and sociablie. For both vaii—
ables, the cause of those behaviors is sometimes hypothésized as

-arising from low cortical arousal of the ascending reticular activa-

"ting system (ARAS). Stimulant medication has the same effect on both

variables. That is, it tends to reduce rather than increase behavioral

activity by increasing cortical arousal levels. In studies on stim-

ulation seeking, findings reveal that both hyperactive subjects and

extraverts have the tencency to seek rather than avoid stimulation.

-

On the basis of these relationships it seemed that fhere was éuffi—“‘

cient justification for a personé]ity hypotheéis of "hyperactivity
basec on the above findings. .

Moreover, if the hypothesis of a_reiationship between HA and
personality is confirmed, there will be imp]icatiohs for management
and education Qf the hyperactive child since the assumptioh on which
present management of the HA child ig based is one of’higﬁ coftica1

| arousal and oversensitivity to stimulation. Hence the hypotheses of

'
\
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tHTS sfudv of thonica]]y lower cortical arousal levels of the HA
child and chronically higper seqfdryfthr nolds are contrary to
éxisting assumptions and bracticé. Ever since Strauss and Lehtinen
(1947) hypothesized that hﬂ disinhibition, and distr.ctibility should
w

due to brain 1n3ury‘(whqch may not be incorrect), tlieir fiadings

and the suggestions.for manaqement have been generalize. to all typés
of hyperactivity irrespective Qf‘etio1ogy. There seemed to be a need

for further research aimed at providing more knowledge ago%t this

problem, particularly with respéct to specié] subgroups of HA subjects:

Conseauently, hypotheses relating to Quéstions 1l and 2 wére formulated.

Questions 1 & 2 Hypotheses | .

Hypothesis 1.1, Hyperactivity is bositive1y and significantly
related to extfaversion. ' | N o

Hypothesis 1.2. The re]at1onsh1p among HA and neurot1c1sm

and lie sca]e var1ab]es will be pos1t1ve1y 11near

Hypothes1s 1.3. There are significant mean differences among

the three HA subgroups (Low hyperact1ve or LHA: Middle hyperact1ve or ™

© - MHA; and high hyperact1ve or HHA) and the contro] group on the mea-:

sures of extraversion, neuroticism, and 1ie scale.

Hypothesis 1.4. The high HA group w111 ‘have s1gn1f1cant1y

higher mean extraverted, neurotic, and 11e scale scores than each of

the LHA, MHA, and contro1 groups.

Questions 3 & 4 Definitions

~

Simple Reaction Time (RT)

I3

Simple reaction time is ‘the time interval between the onset

\

be regarded as a manlfestatwon of exaaqerated responisiveness to stimuli .
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of a stimulus and the ‘initiation of a response under the condition
that the subject has been instructed to respond as rapidly a« pos-
sible. Reaction time is also referred to as latency or response

°

latency.

Strength of the Nervous System

This is the name given to a Suviet dimension of persoha]ity'
. .
similar to the dimension of iﬁtrovergion—extrayersion used in Western
countries. At the lower end of the continuum are individuals wiﬁh
weak nervous system strendth simi]ar to introverts. At the dpper end

of the dimehsion are individuals with a strong nervous system simiiar

to extraverts,

Weék Nérvous System

An 1nd1vidﬁa1 with a weak nervous system-is characterizéd as
having cHFonica]]y higher levels of cortical arousal and greater sen-
sitivity to sensory stimu]qtion than an individual with a strong .
nervous system. The WQak nervous system individual has a.lower sen- .
sory "threshold than the strong one, therefore responds at stimulus
intensities which normé]]y'wou1d be too weak to generate a similar
response in an individual with a strong nervous.system. Across any
stimulus inténsity conti- «.. the weak nervous system iﬁdividua] will
. tend .to have résponSes v 1ich arz closer to their maximur abili-y
}esponse, énd will afso 2~ 1 tc arrive at this maximum response ias-
ter than that of a strong nervous-system individual. In reaction
tiﬁe (RT) tasks; therefore, the individual with a weak nervous system
'wij1{t§nd to have faster reaction time (RTs) particu1ar1y at weaker

stimulus intensities, because of higher Tevels of arousal and greater

sensitivity to sensory stimulation.
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Strong Nervous System

The strong nervous system individual is characterized by lower

‘levels of cortical arousal and relatively lower sensitivity to sensory

stimulation thatn the weak nervous system individual. Such an individ-

ual’ has chronically h1gher sensory thresholds and consequently is able '

" to w1thstand more extreme intensities of stimulation. Throughout the

stimulus 1ntens1ty continuum, the response of the strong nervous
system individual are further from the maximum levels of responding,
particularly at the lower stimulus intensities. On a reaction time

task, the lower arousal lTevels, higher sensory thresholds and ]ower

sensitivity to sensory stimulation are factors which 1nf1uence the

slower reaction times (RTs) which are characteristic of-the individual-

with a strong nervous System,

T/tmin. Ratio

K

T/tm.n 1s defined as the ratio between RT at each of the lower

intensities (in_simp]e to increasing stimulus intensity) to RT at .the

-highest stimulus intensity. The RTs to the lower stimulus intensities

are the "t" in the ratio, and in this study these intensities are 10,

- 30, 50 and 70 db. The RT to the highest stimulus intensity is the

"tmin " of the ratio, and the highest intensity in this study is 90 db.

The transformation of raw RT data in milliseconds to t/tm.n ratios

was justified on empirical grounds by,NebyTitsyn (1972) and will also

be examined in more detail in the following chapters.

|
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Questions 3 & 4 Rationale

~ With regards to the third and fourth questions of this study,
there are research’ findings in support of the hypothes1s that the RT
of the hyperact1ve child 15 slower and more variable when compared
with normal contro]s (Dykman et al., ]972; Firestone, 1975, Porges,
1975, Grunewa]d-Zdbenpier, 1975; and .Cohen, 1970). However, these
find{ngs were not baseapon»simple reaction time to increasing auditory
stimulation, as used in this study.

With respect to introversion - extraversion, the use of simple
RT to increasing sensory stjmu]atiop to differentiate between intro-
verts and extraverts is almost non-existent. Whenever simple RT to
increasing stimuius intensity was used to 1inkvt5e theories of Strength
of the riervous system and introversion - extraversion, the findings
were conflicting. Some studies failed to confirm the correspondence
between the two theories (Mangan, 1967; Mangan & Farmer, 1967; Zhorov
& Yermolayeva-Tomina’ 1972).' Howevep, Frigon (1976) usedAthe EEG
index rather than simple RT and succeeded in confirming tpe hypothe-
sized re]ationshﬁp.

It should be noted, however, that the simple RT method to
increasing stimulation has been well validited w1th respect to
research o the. strength of - the nervous system‘}n the Soviet Union
(Nebylitsyn, 1972; Nebylitsyn et al., ]965; Olshannikova & Aleksand-
rova, 1969; Ravich—Shcherbo, 1969) where it is considered as an
indirect index of nervous system ‘strength.

Bécause of these conf]1ct1ng f1nd1ngs there seemed to be a

need for further research studies in order to va]1date the use of
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simple RT to increasing auditory stimuflus intensity in differentiating
various groups defined on the basis of Eysenck's introversion -

extraversion dimension, hence the rationale for this study with

hyperactive subjects.

Questions 3 & 4 Hypotheses

prothe5154é.1i There are significant_dif?erences between

- degrees of hyperactivity on a simple reaction time task to increasipg

auditory stimulus intensity, with the high hyperactfve group having

slower reaction times than the low hyperactive group.

Hypothesis 2.2. The‘greatest mean RT differences between the

Tow and high hyperactive groubs will be at the minimal intensities of

the auditory stimulus, that is, at 10 dh and 30 db.

ﬂypqthesis 2.3. Reaction time'to the minimal intensities of

the auditory stimulus will be slower for the high hyperactive group

and faster for the low hyperactive group. -~ -

Hypothesis 2.4. There will be differences bétween the shapes
of the éurves relating reactionstime to increasing auditory stimulus
intensity. That is, the curve for the high HA group will have a
steeper and sharper gradient (s]ope) from the lowest to the hiéhest

auditory stimulus intensity when compared with the curve for the low

HA group.
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Statistical Analyses Related to the Hypotheses

1. Means analyses and descriptive statistics related to each
step of the'data analysis.
| 2. ‘Conce#ning Hypotheses 1.1, 1.7, 1.3, and 1.4:
i) Product moment correlation.
ii) Linear regression analyses.
ii1) Graphical analysis.
iv) One-way analyses of variance.
v) Two-way analysis of variance.
3. Concerning protheses 2.1, 2.2, 2.3, and 2.4 (n = 32):
i) Means and graphical analysis of the raw RT data in
mi]]iseconqs.
ii) Graphical and means ana]ysi; of RT data transformed
into" mean Loge gnd t/tmin..ratioé.
~1i1) Linear regression analysijs of t/tmjn..ratios.
iv) Analysis of variance methods with repeated ﬁeasures
on the stimulus intensity faétof baéed on mean Loge and t/tmin.
transformed RT data (Winer, 1962; Nebylitsyn, 1972).

>



CHAPTER VI

METHOD

Overview ofySahp]inq

The sample is comprised of 200 boys ranging in chronological

[

age from 9-12 years. The experimental group comprised 150 learning
disabled subjects arnd 50 normal control subjects. The cumulative
fecords for over 300 boys\were examined for initial screening. The
criteria for sample gelection were the following.

1. Chronological age 9-12 years.

2. Lorge-Thorndike IQ of 85 or higher.

3. No gross evidence of epilepsy, visual or auditory acuity
problems. Two hundred ninety seven boys meeting these criteriaiwere '
found agd their parents were contacted for péfmission to participate.
Teachers wére 1nstructed‘to administer the Rating Scale of Hyper-
activity (RSH) for those boys whose parents had given bermissipn. On
the basis of RSH scores and criteria, tgis group was then subdivided
into three HA subgroups, namely, low, middle and high. It was from
these that the final groups were drawn with 50 in each subgroup.
SimiTar screening criteria were applied to the normal control group.
The reaction time task (RT) was administered to a select samb]e of

32 subjects (16 Low; 16 High) whose hyperactivity scores were extreme.
’ !

This sample was drawn from the low and high hyperactive experiménta1

subgroups.

Sa:p11ng ,

The 200 boys comprised df 150 learning disabled boys, and 50

. _ . ,
norﬁai\gontro1 subjects, were drawn from several elementary schools in the
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Edmonton Cafho]fplpnd Edmonto;.Public school systems. The 150 hyper-
active of experimental subjetts were selected «from classrooms for
children with learning disabilities including Resource'Rooms, Learn-
iﬁg Centers, and Adaptation Rooms. The 50 control subjects were

drawn from reéular classrooms., Chrono]ogica1‘age‘of the entire §amp1e
ranged from 9 to 12 years, %nd full scale Lorge-Thorndike IQ was 85

or above. The norha]]y high incidence of hyperactive boys relative

to girls waé the influencing factor in cclecting boys only for the
study. |

| Selection 0f the experimental and control sample proceeded

in various stages. Prior to the study, preliminary screening for
selection of these samples took place through the use of data obtained

from the students' cumulative records located in the central

offices of the two school systems andin the general offiges of the -

schools. Initially, the records of all boys in the special class-
rooms were examined with respect to the screening criterié adopted
vor this study. Control criteria included CA between 9 and 12 and a
fi1 scale Lorge-Thorndike 1Q dfﬂégég\ hiéher. ,Other'se1ection
criteria included no evidence 6f hearing or visual acuity problems,
epilepsy or brain insﬁ]tf‘"ﬁt this stage, ai]Aboys who did not meet
these c. taria were not considered for selection. Classroom teachers

further assisted in the screening process by supplying information

that was not inc!. d in the students' cumulative record.
Letters wi: . >nt through the schools to the parents of ;
those boys who pa. -4 “iminary screening (Appendix 1). These4
- letters sought permicsic “heir sons to participate in the study

(Appendix 2). Cla.sroon - ~-3 wer: chen rzquested to complete the



Davids' Rating Scale for Hyper&ctivity (RSH -- Appendix 3) for each
of those boys whose parents had.given consent. Teachers were not
requested to complete the RSH for the control sample. At fhis stgge
there were 297 names. - However, this number was greatly reduced as a
result of the refusal of some parents to grént permission for their
son to participate, of children failing tor take the letters of
permission hohe, of teachers forgetting to send the letters to the
_parents or not completing the rating scales and of some principals
refusing to take part An the study.

Finally, the RSH scoring critérfa were app]jed in order to
divide the experfmental sample in;o thrée categories of hyperactivity,
namely, low (LHA), middle (MHA), and high (HHA). It was from these
three groups that the final experimental sample ofy50 low, 50‘midd1e,
and 50 high hyperactive groups was rahdom]y drawn. The control sample
of 50 boys was also randomly drawn from 70 subjects‘se]ectédeho had
satisfied the age, IQ and sex requirements for inclusion in this study.

In addition to these groups, subgroups (n = 25) of subjects’
from the LHA and HHA groups who scored extremely low and extreﬁe]y
high on the RSH were selected for the reaction time (RT) &ask. A
further eigﬁt of these subjects were subsequently eliminated from the.
study for reasons related to the .selection criteria 0% the RT task.
They included inabi]ity‘tovpass the screening test and excessive
$ovement‘or inattention resulting in missing data. From the remaining
42 subjects, tuen, a final sample of 16 extreﬁe LHA and 16 extreme
HHA subjects (n = 32) was randomly selected for the RT data analysis

in order to have equal n's for the 2 by 4 ANOVA.
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In 5ummary,vthe study involved four equa{>groups of 50 subjects
per group cOmbrised of three hyperactive (HA) or experimental groups
and one normg] control group. For the purpose'of the RT task, both the
low HA and high HA groups were further sampled to provide two extreme

HA groups of 16 subjects .per group.

Instruments

Junior Eysenck Persona]ity'lnventogy

The Jﬁnior Eysenck Personality anentory (JEPI -- Eysenck,
1965) was designed to extend downwards Eysenck's method of person-
ality measurement in order to meet'the needs of children between
the ages of 7 and 15 (Appendix 4). Through factor analytic methods,
Sybil and Hans Eysenckvhypoth?sized that tBere vere three important
uncorrelated and distinct dimensions undgr]ying human behavior. These
are extraversion (E), nedroticism (N), and psychotism (P). They
developed and used quite extensive1y since 1959 a number of question-
naires to meas.re these three dimensiéns. The JEPI was onenbf.these.

The JEPI was designed to serve the particular needs of
children, especially British children and in Britain it is regarded as
the only questionnaire for children that has dndergbne the most
rigorous standardization. Recently, the Eysenck Personality Questién-'
naire (EPQ -- Eysenck & Eysenﬁk, 1975) for juniors and adults has
been published. |

The JEPI contains 60 items of which 24 measure extraversion
(E), 24 measure neuroticisﬁ (N), and 12 constitute a lie scale (L).

With regards to the extraversion scale, extraverts are those who score
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from 19 to 24 on the questionnaire, ambiverts score between 7 and 18,
and introverts score(getween_1 and 6. The JEPI is based largely on
British standardization although norms -have been developed for North
America. These norms suggest that comparable North Ahérican groups
do not differ appreciably from the British grbups.

The JEPI is designed for use with both boys and girls and

““naorms are available for groupings on the basis of age and isex.

According to the norms, boys appear to be relatively more extraverted
than gir]é who, in turn, are more neurotic than boys and generally
have higher 1ie scale scores. With regards to extraversion, there is
a notable iﬁcrease with age for extraversion in boys, but less of an
1n§rease for girls. Contrarily, there is an increase in neuroti;ism
with age for girls, but no sim}1ar_change for boys.

The split-half re14ggglities of the scale indicate that they
are ;easonable for group comparisons at the younger age. There is
considerable increase in reliability with age as far as extraversion
is concerned. ‘The increase 6f reliability with age for extra%ersion
ranges from approximately 0.65 for the 9-year-old group to values
approaching 0.9 for the 15-year-old group. The JEPI has(interna1
reliability coefficients of about 0.8 at 14 years and test-retest
reliability coefficients of 0.7 at age 13 (Eysenck, 1965). The test-
refest reliability coefficients are a little Jower than the split-

half reliabilities, however.

3

Rating Scale of Hyperkinesis

A number of rating ~..2s of children's -behavior are available,

for completion by parents and teachers. ' These have been reviewed by



Conners (1971). One of these is Davids' (1971) Rating Scale of
Hyperkinesis (RSH).

In 1958, in co]]aborat1on with Laufer and Denhoff, Davids
designed a serijes of rating sca1es which could be used for assessing
the specific traits and behaviors which were found to be of prime
importance inAthe syndrome called hyperkiﬁesis. Theselresearchers
were seeking to develop some valid and reliable procedure for assess-
ing hyperkinesis in both normal and disturbed ohildren. Their effort
reéu]ted in the RSH. In several unpublished studies conducted in the
late 1950s and 1960s, they found that the RSH had adequate re11ab1]1ty
and considerable c]1n1ca1 utility (Dav1ds 1971, p. 444).

The RSH (Appendix 3) consists of Six well;defined categories,
namely: hyperactivity; short attention span; variabi]ity§,1mpu]sive-
ness; irritability; and explosiveness. Fach item is rated on a 6-
point discrete graphic scale ranging from 1 (much less than most
chi]Qren) to 6 (much more thén most children). Summated rétings
therefore raage from 6 to 36. Davids states that scores of 24 or
more suggest the,preéence of’ﬁyperkinesis in the child; that scores
ranging frbm 19 to 23 were suspicious; and that scores of 18 or less
‘were indicative of the absence of significant hyperkinesis (Davids,
1971, p. 501). | 4

With regard to,ﬁata:on thé reliability of the RSH, Burns &
| Lehman (197&) reported that corre]at1on between summated ratings,
that.is, test-retest re11ab111ty of total rat1ngs between adm1n1stra—
tions of the test, was 0.922 so that the six categories which
comprised.the RSH were re]atively consistent for each administration.

The coefficients for the first and second administrations of the RSH
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were 0.865 and 0.941.
Generally, the RSH has proved to be a relatively reliable ~

measure although it is not immune from some of the.drawbacks that

are inherent in rating scales in general. These include errors of
leniency, central tendency, halo effect, and, most importantly, the
normative nature of the ratings Timits infercategory comparisons,
thus limiting their use for indivﬁauéﬁ considerations. In order to
overcome this drawback, pair comparison data which indicate 1nd%vid—
ual #at1ng on each category may be made, especially since the result
of such compar1sons can supply data as the bas1s of individual ,l‘ \\
strategies of remediation for hyperactive ‘children. These data state
which components of the HK syndrome §hou1d receive primary remedial
>consideration. In a recent factor analysis of Davids' rating scale,
CWilliams (1976) réported that the six behaviors of the scale Toaded
on one factor, hence increasing the value of the scale as a good

unitary measure of HA. He found that the variable with the least

‘ discrim?native‘strength was short attention span (0.777) as compared
with the better discriminators, exp]osivehess (2.5022) and

impulsivity (2.4863).

Reaction Time Apparatus

The simple RT method employed in this study involved reaction
at a fixed preparatory interval (PI) to five levels of

7d 90 db (ANSI): . The Fationale for

stimulation, 10, 30, 50, 70
selecting these intensitigs was the attempt to use similar intensi-

ties used by Nebylitsyn f1972) in studies on the strength of the

N
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ng;vous system tusing réacfion time.

Each subjeﬁt was given a total of 125 trials made up of five
blocks of 25‘tria1s each. In turn, each of the 25 tfia]s contained
five of each of the 10, 30, 50, 70, and 90 db stimulus intensities
presented in random order. Each student therefore provided RT data
based on the same five blocks of 25 randomized triéTs (Appendix 5).

- A Maico MA-19 diagnostic audiometer was used to present
auditory stimuli for the RT taék experiment. Timing df presentations
of the pgre tones (10, 30, 50, 70, any 40 db) was automatically
controlled by interval timers and a warning light (7.5 watts) signal
box specially constructed for the experiment. A digital clock timef
was used to record reaction time (RT) in milliseconds.

The Maico EA-19 audiometer was used in conjunction with an
"Audiocup" headset with standardlheadband and a TDH 39 receiver
‘equipped with MX’41/AR cushions. This'audiometer has discrete
attenuation settings in 5 db steps from 0 to 100 db (ANSI). For the
purpose of tHis study, the audiometer Qas calibrated. to ANSI
standardization by Roberts Audio Analysis Laboratories of Edmonton, -~
Alberta.

The control panel on the audiometer incluced a hearing
threshold level -control (HTL) which varied the 1ntgnsi¥ies of the
tones. Numbers'repreéenting these inténsities could be viewed through
a gma11 window near thé center bf the panel. A frequency control (FC)
wa; also available although no édjustment§ were necessary Siﬁce the
frequency was fixed'at 1,000 Hz for theApurposes of this study.

Interval timers were used to control the various time intéer-

vals called for in the experiment. They .switched the tone, clock,
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and warning 11§ht on and off automatically and regulated the various
intervals. The function of the examiner wés simply to select the
iﬁtensity according to the prearranged'randomized seqdence for each
block of 25 trials, and to record the RT on the data sheet. The
remainder'of the séquence, that is, the switching on and off of the
red warning 1ight, and ensdrinq that it stayed on for the fixed
interval for each trial (1 second) was automatic. The tones were fed

through the'left earphones to the left ear. This sequence leading to

the RT measure is -illustrated in Figure 6.

Procedure

+JEPI Data Collecting and Recording

The ‘Junior Eysenck Personality Inventory was administered to
group. of children at their schbo]s durigé\the period April 12-3§, LB
1977. The RT testing was conducted during May 3-15, 1977 at the
Uﬁiversity of Alberta. Three students were tested each morning and
three ea;h afternoon. All were transportéd to the University by the
examiner following permission from pargnts, teachers, qnd central
school admini;tration authorities.

»

~A11 JEPI and RT testing was -done bysthe examiner with the

aid of a graduate teaching assistant. Another graduate assistant

" . aided in the administration of RT testing and supervision of the

children since only one child could be tested at a time.. For the

administration of the JE@I; the commonly accepted prccedure suggested

" by Eysenck and Eysehck (1975) was adhered to. Central to this was
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that all instructions were to be read aloud to groups of subjects and
not bevamplified or a1£ered in any way. Moreover, the instructions
wefe that no attempt was to be made to change the wording of the
questions, nor amb]1fy or interpret them, nor give advice to the
subjects on how'best to answer them. No testing was done in the
subject's classroom or in the presence of his teacher or any other
persons except the examiner and his assistant.

As suggested by Eysenck & Eysenck (1975}, for children with
reading difficulties, the examiner read out each item in turn, while
the assistant invigilated to ensure that all the items were answered
as read and that there was no copying. The ftemé were similarly
read aloud for the control sample. -Unfinished inventories were
completed at the end. The assistant drew'attention to omissions or
missing answers. Generally, the inventory was completed in fifteen
minutes. - |

Total testing time was more than f¥fteen minutes, however,
~ because additional time was nee&ed to altow the children to become
relaxed before testing began. Each session was introduced by the
examiner who stressed, in a general way, the importance of the research
and cassured the children that.their answers would be confidentia] and
that ine test results would not be entered into their school records.
It was observed that the children appeared to take the test seriousl
and were at ease with the personal nature of the questions asked in the
inventory. Chi]drén.were not allowed to talk to each other about the
questions and answars during testing. They were quite tooperatfve and

seemed to enjoy the session. Similar cooperation was obtainedb?fom

school administrators, teachers, principals, and school secretaries who



worked closely with parents to ensure that the testing schedule was not
interrupted. Parents were also extremely cooperative and expressed

P

interest in the outcome of the study.

Eg§éfibn Time (RT) Data Collecting and Recording

Interval timers were used to control the various time intervals
automatically. .They switched the tone, clock, and warning Tight on‘and
off ahd requlated the preparatory and intertrial intervals. The
function of the examiners was simply to select the Eequired stimulus

intensity on the preordered sequence and record the RT on the .data

sheets provided for the purpose (Appendix 6). The uihier sequences were

éutomatica]]y controlled by the interval timers (see Fig. 6).

The examiner started the sequence By pressing a switch which
| activated a timer to start the sequence. The first stimulus to appear
was a red forewarning 1ight which stayed on for one second. Exactly
three seconds after the forewarning light went off, and interval timer
activated both the stimulus tone from the sound generator and the
digital clock simultaneously. The clock was situated in the adjoining
room and the tone could be heard on the earphones worn -by the subject.
The £one Was timed to reméin on for one second, but the clock
continued until it was stopped by the subject. During thif period

the subject pressed the response button situated on the arm of the

chair. This action immediately stopped the clock and the exar
recorded the RT displayed on the clock's face. A blank 8-second inter-
trial interval followed the cessation of the tone and the stopping of

the clock. The instrument automatically reset itself énd the sequence

was repeated with the initiation of the forewérning light.”
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Reaction time‘testing was conducted in a moderate]} illuminated
soundproof laboratory located at the Speech and Héaring Center of the
Faculty of Education, University of Alberta. Immediately adjacent to,
but in front of, the laboratory was the examiner's control room which
contained the sqund generator, clock, and interval timers (Appendix 7).
Thus, the subject and the examiners were separated by the insulated
front wall of the laBoratory which contained a 2' by 3' two-way glass
window mounted in the center of the wall. Once the laboratory door was
shut, communication between subject and examiners was through an inter-
com system especially installed for the purposel ‘

The fan-cooled 1aboratbry temperature was between 20°C and 22°C
with a constant ambient illumination of 1.5 lux. The stimuli 1h\fw£‘
laboratory included a chair, a microphoné stand on which the black
warning-light box was mountéd, and the response button which was
att&ched to the armrest of the chair on the same side a$ the subject's
preferred hand (Appendix 8).

Each'subjéct was taken jnto the soundproof room and seated on
the chair with his back to the viewing window at an angle bf 30°.

Three feet away from the chair was the red warnihg 1ight which consisted

-

of a 1-inch diameter red lightbulb. The response button the armrest of

114

the chair was adjustable to the subject's comfort position and preferred

hand.

Standard dinstructions were read to the child and included the

following:

“This is a 1ittle game that tells you how fast
you are. The first thing you have to zo is to
keep your fingers on this button and press it
as quickly as you cah when you hear a beep or

o
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sound. The sound will come through the left .
ear only. You will know a sound is coming
because this red light will warn you. It

will always come on before the sound to warn
you that you must listen. Some of the sounds
will not be very loud so you will have to
Tisten carefully or you will miss them and
lose points in the game. Your fingers must
always be in place ready to press the bar.
Once again, don't press this bar when you see
the Tight. When the Tight comes on wait to
hear the tone. Then press the bar as quickly
as you can. After pressing, keep your hand
and finger near the bar and be ready to press
again. After doing this a few times you will
have a short break and will continue to do

the same -thing again until the game is over.
Each time you will be told when it is time

for a break over the intercom. Any questions?
0.K., let's go!" . : :

Fo]]oWing these 1nst%uctions and some indication from S that
he was comfortable and relaxed, the headset was placed in position,
care being.taken to ensure that the/]eft earphone was placed on the
left ear and that S's hair did not fall between the cushions and his
ear. The examgner then left the test laboratory and entered the
control room in order to begin a practice session consisting of five
trials of randomized intensities at 5,'10,.15, 30, and 50 db at 1,000
Hz. These practice tr: s were given in order to obtain some indica-
tion of the subject's basal heariﬁg threshold level and also to
familiarize § witﬁ the use of the apparatus. The practice session was
then merged into the éxperimenta] trials if the bractice trials were
successful. The total time expécted to be taken for all trials was

approximffe]y 35 minutes per subject, and this consisted of:

5.42 minutes

25 trials, each of 13 seconds duration

5 blocks of 25 trials per block 27.1 minutes

i

4 two-minute rest periods " 8.0 minutes

Total tiée taken for 125 trials 35.1 minutes

-



CHAPTER VITI

RESULTS

Introduction

To provide‘ease in following the presentation of the results
this chapter is divided into sections each of which reflects the
specific type of analysis used to answer questions raisediin this
study and to test the relevant hypotheses associated with tho‘se‘1
auestions. Each section of the analysis sfarﬁg with a review of the
relevant auestions and hypotheses and-is fo]]owed b& a descriptive
overview of the characteristics of the sample involving means and
standard deviations. Finally, the results of the analvses performed
on the data are discussed. These include correlational ana]ysié
and ana{ysis of varfance methods. An overview of the hypotheses

and the summary of the findings will precede the analysis and presen-

tation of the results.

Overview of Results

Hvbothesis 1.1. Hyperactivity is oositive]y and significantly
related to extraversion. This hypothesis was confirmed in that a
statistically significant positfbe relationship was found betwgé%
.hyperactivity and extraversion.

Hypothesis 1.2. The relationship among HA and neuroticism

and lie scale variables will be positively linear. This hypothesis !

was not confirmed by the data, thus ruling out neuroticism as a

—— e

confounding variable in the investigation of the relationship between

hyperactivity and extraversion.

Hypothesis 1.3. There are significant mean differences among
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the three HA groups (low hyperactive or LHA; middle hyperactive or MHA;
and high hyperactive or HHA) and the control gro&p on the measures of
extraversion, neuroticism, and 1ie scale. This hypothesis was
confirmed for extraversibn and lie scale but not for neuroticism, thus

further confirming hypotheses 1.1 and 1.2.

Hypothesis 1.4. The high HA group will have significantly
higher mean extraverted, neurotic, and lie scale scores than‘each of
the LHA, MHA, and control grouﬁs. This hypothesﬁs was confirmed for
extraversion only but not for neuroficism or lie scale.’

Hypothesis 2.1. There are significant differences between

degrees of hyperactivity on a simple reaction timebiask to increasing
auditory stimulus intensity, with the high hyperactive group having
slower reaction times than the Tow hy;eractive group. This hypothesis
was confirmed on the basis of raw reaction time (RT) sco;es in milli-
seconds and ]oge transformed scores. It was found that the high
hyperactive group had slower reaction time scores across all levels

of stimulus intensity.

Hypothesis 2.2. The greatest mean RT differences between the

low and high hyperactive groups will be ét the minimal intensities of
the auditory stimulus, that is, at 10 db and 30 db (ANSI). This
‘hypothesis was confirmed.

’ H}pothesis 2.3. Reaction time to the minimal intensities of

the auditory stimulus will be slower for the high hyperactive group
and faster for the low hyperactive group. This hypothesis was
confirmed when a 1oge transformation of the raw déta was used, but was

not confirmedehen?ﬁ/tmin data transformation was used.
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Hypothesis 2.4. There will be differences between the shapes
of the curves relating rFaction time to increasing auditory stim. us
intensity. That is, the cufve for the high HA group will have a
steeper and sharper gradient (slope) from the.lowest td the highest
auditory stimulus intensity when compared with the curve for the low
HA group. This hypothesis was partially confirmed. 'Gkaphically, the
resu]ts-met NebyTlitsyn's criteria for a strong nervous system.’

However, on the basis of t/tm. tfansformation, differenceé obtained

n

were not significant.
Descriptive Statistics ’ \
The mean chronological age of the hyperactive sample (n=150)

was approximately 127 months, with a standard deviation of . 13.15. The

mean IQ of the same sampic was 93;48 with a standard deviation of 10.13.

Statistical comparison between the hyperactive or exﬁerimenta] group
and the control group '(n=50) as a whole indicated that with respecf to
chronological age the two groups were not statistica]1y significantly
different (t=0.005; p>0.05). However, they were significantly
different with regard to IQ (t=3.19; p>0.05), as Table 1 shows.

When LHA, MHA, .and HHA subgroups are comparéd with the control
group on the baﬁis of chronological age aqd IQ (Table 2), differenées
amoﬁg groups are not significant (Ft3/196] = 0.79; p»0.05) with
regard to chronological agé, but there were significqnt differences
with respect to 1Q (F[3/196] = 3.77; p70.01). It should be noted,
however, that when‘compérisons are made within the experimental groups,
no statistically significant dffferences are found on the basis of

éither chroﬁo]ogica] age (CA) or IQ (p>0.05). Thus, the three HA °
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Table |
Sample Characteristics: Descriptive Data ',
HA Group - Control Group
(n = 150) (n = 50)
Variable Mean SD Mean SD
Hyperactivity 21.42 8.84 -- -

‘ Agé (months ) 126.99 13.15 , ‘ 126.98 10.28
IQ (LT-full sca]é) 93.48 10.13 . 99.36 12.40
Extraversion 15.62 _ 3.48 17.04 3.39
Neuroticism 14.01 5.00 14.72 3.63

Lie Scale 4.06 2.53 " 2.78 1.89

groups were essentially equiva]ent‘in terms of the factors of sex, age
and IQ. It éan be concluded, therefore, that the boys from special
classes have a reJative]y lTower and less variable IQ than their normal
counterparts. Later, however, an F test will be used to ascertain
more clearly where HA group differences exist.

Table 2 reveals this lack of significant difference in that the
mean chronological ages ;f LHA, MHA, and HHA groups were 125.3, 126.9,
and 126.3 months respectively, wfth cdrresponding standard deviations
of 12.8, 12.5, and 13.7 respec&ive]y. Thé mean IQs of the same groupg
were 93.1, 94.18, and 93.18 respectively, wi;H standard déviatﬁons of
9.37, 10.99, and 9.33 respectively. As a group, HA Ss (n=150) were

less variable (see Table 1). However, as experimehta] groups they were

slightly more variable (Table 2).

®
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For the control subjects, the mean chronological age was 126.98
months with a standard deviation of 10.38. The mean IQ of the same -
HGF\up was 99.36 with a standard deviation of 12.53 which is close to
the expected mean of 100.

| At this preliminary inspection of the data, both mean CA and
10 are not statistically different‘amonq the HA qroups, and this find-
ing will later be supported by correlation and analysis of variance
methods.

The results of subgroup meins analyzed by one-way ANOVA
confirmed previous findings of no statistically significant differences
among the four groups on the measure of CA (F[3/196] = 0.79; p> 0.05).
As prevously mentioned, the one-way ANOVA for IQ revealed a significant
F (F[3/196] = 3.77; p<0.01). When this indication of significant
group differences was further analyzed usfng the Scheffé method for
making multiple comparisons,.it was found that among the experimental
groups the differences Weré not statistically significant. However,
when the control group is compared with the hyperactive groups, the
results indicated significant differences (p¢ 0.05) among the control
and Jow HA and high HA groups respectivg]y. The difference between
the'contrOT and middle HA group did not reach significance (pé,0.13)..
These results are tabulated in Table 3.

In summary, the ana]ysis of sample data indicated that the
variables of.chronologica1 aqe and 1Q were not statistically signifi-
cant amoﬁg the experimental groups, so that it can be concluded that
these vériab]es weré adequately controlled in this study and are
therefore not 1ikely to be biasing factors in the investigation of

the re]atidnship between HA and personality. Further support for.
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Summary of One-way ANOVA and Scheffé Test tor Three
HA Groups and the Control Group on the Variables

of Age and IQ

Age
ANOVA

Source . SS

Groups  0.3720
Error ~ 0.3087

1Q

ANOVA

Source SS

Groups  0.13300
Error 0.23074

MS

124.00
157.51

MS

443.33
117.72

Probability Matrix for SCHEFFE
Multiple Comparison of Means

Low HA

Middle HA
High HA
Normal-Control

2w N —

1

1.0000
0.9695
1.0000
0.0426

0.9695
1.0000

-0.9755

0.1310

DF

196

DF

196

1.0000
0.9755
1.0000
0.0467

0.79

3.77

0.502

0.011

0.0426
0.1310
0.0467
1.0000
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unis conclusion comes from the low Pearson product moment correlattons

found between HA and age (f = 0.015) and HA and IQ (r = '0.002).
It‘might be noted, however, that with respect to HA, the

critical variable of this studv, the means of the three HA groups

were 11.78, 20.40, and 32.44, respectively. These groups were all

_ statistically signifi;ant1y different to start with because of the

procedure used for their definition on the measure of HA, but they

were not different on age or 10. It might also be noted that the

mean score of 21.42 for. the entire HA sample (n = 150) is consistent

with the expected mean score of 20.00 for the rating scale of hyper-

activity (Davids, 1971). .

Correlational Analysis

A Test of Hypotheses 1.1 and 1.2

The purpose of this analysis wag tb examine the retatidnfhip
between hyberactivity and each of the personality dimensions of
extraversion, neuroticism, and Tie scale.  The particular focus of-
interest was the hypothesized positive re]at1onsh1p between hyper—
activity and extraversion.

The total sample of hyperactive squects (n =150) was involved
in this phase of the data analysis. Table 1 showed that the mean
scores on the JEPI for all subjects were 15.62 for extraversion, 14.01
for neuroticism, and 4.06 for lie sca]e.‘ Standard deviations were
3.48, 5.00, and 2.53, respectively. These-scores compare with mean

scores of 17.04 for extfaversion, 14.72 for neuroticism, "‘and 2.78 for

lie sca1e for the control group, staqdard deviations be1ng 3.39, 3.63,

B

and 1.89, respectively (JEPI manua]).“\k Das, Manos & Kanungo (1975)

reported extraversion means of 17.87 and 17.07 for high and Tow SES



amples of Edmonton whites respectively, with stendard deviations of
2.91 and 3.33.

E Pearson product-moment correlations were calculated on the raw
scores of each of the fo]]owind pairs of variables for the entire
cample of hyperactive subjects: (1) hyperactivity and extraversion;
(2) hyperactivity and neuroticism: and (3) hyperactivity and lie
scale. By way of interest the correlations between hyperactivfty
and bot :hronological age and IQ?were also performed. Table 4
presents the Pearson product-moment correlations between hyperactivity
and the inventory variables, and also between hyperactivity %pd age
and 10. In the analyses to follow, statistical significance implies
a‘probabi11ty Tevel of 0.05 or.]ess.

Inspection of Tab]e 4 reveals that only two of the correlations
of hyperactivity with the inventory variables were statust1ca11y sig-
nificant. This included the correlation between hyperactivity and
extraversion (r = +0.517; p<0.001), the main relationship of interest.
With regard to the predictions of this phase of the analysis, these
results offer suppoft for the hypothesis that a positive relationship
exists between hyperactivity and extraversion. On the basis of tﬁis
evidence ft seems..reasonable to conc]ude.that there is a ppsitive
relationship between HA and -extraversion in th1s sample of elementary
school ch11dren, with the more HA boys having higher levels of
extraversion.

‘Insp%ction of Table 4 also reveals that the predicted positive
relationship between HA and N is not supported. Neuroticism can
. therefore be eliminated aé a confoUnding variable in this investigation .

of the relationship between HA and extraversion. Subsequent results
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wi]i confirm these findings.

‘With reaard to the relationships between neuroticism and the
other inventory variables, it must be noted that the correlation
between N and extraversion was only -0.109 (Table 4), indicating that
the two dimensions of pers. ity are relatively independent. This
finding is in line with deductions from Eysenck's theory of person-
ality and are supported by normative data from the manual of the
JEPT (Eysenck & Eysenck, 1975) which reported a correlation betwéen
extraversion and neuroticism of 0.13 atbaqe 10. These findings are

;also in ngd accord with previous research results. For example,
Eysenck, Nias & Eysenck (1971) reported a correlation of 0.16 between
extraversion and neQroticism. Eysenck & Cookson (1969) also found
that neuroticism scale correlated neaatively with extraversion to the
extent of only -0.21.

As in the case of the results of the correlation between HA and
N, fhe statistical analysis of the lie scale data does not support
the predict#on df a positive re]ationéhip between HA and lie scale
score. This finding is in agreement witg normative data from the
JEPI which reported a correlation betwéen the two‘variab1es of -0.09.

By way of interest, it should be noted that Table 4 reveals
that the correlation betwen N and 1ie Sca]e is the only other correla-
tion in the matrix of intercorrelations to reach statistical signifi-
cance (r = -0.279; t = -3.535; p¢0.05), but this was not predibted.

. However, the finding of a negative»corre]étion between ﬁeuroticism and

1ie sca]gfis in accordance with prévious research findings and is
supportéd by '7°I test maﬁua1 normative data which repbrted a correla-:

tion of -0.30. Eysenck, Nias, & Eysenck (1971) also found a low



negqative coFre]ation between neuroticism and Tie scale of -0.16.
They reported that diagnosed neurotics who have low N scores also
tended to have high L scores and that correlations between lie scale
-and N were always negative. Fin]ay%oﬁ (1971) found that neuroticism
was negativelyt}e1ated to the lie scale in all schools and groups
which he studied. At the Grammar School level, the correlation
between N and 1ie scale was -0.394 (p< 0.01), whereas at ‘the Gfammar
Technical School level, the corre]étion was -0.215 (p< 0.05). :
Entwistle & Cunningham (1968) reported a negative correlation of
neuroticism and lie sca]é for boys and qirls of -0.221 (p<0.05) and
-0.173 (p<10.05) respectively.

Correlations of chronological age with the other variables
were not expected to be high because of the attempt to control for
age by selecting a verypnarrow age range for this study. As
expected, the correlation between hyperactivity and age was non-

significant (r = 0.015; p>0.05), and so also was the correlation

between age and extraversion (r = 0.071; p>0.05). However, there

was a slight negative correlation of age with neuroticism (r = -0.053).

The JEPI reported correlations of 0.06 between age and extraversion
and -0.03 between age and neuroticism. Table 4 shows that age has a
slight negative éorre]afion with Tte scale and an insignificant posi-
tive corre]ation.With hyperactivity.

. As with the correlations of age and the other variables, none
of thé correlations of IOlwith the other variables reached statistical
significance (p>0.05). Correlations of 1Q with N and extraversion
were -0.06 and -0.03 respectively. Thesg results are siﬁi]ar to thdse

reported in the JEPI test manual where the correlations between IQ and

a
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extraversion and neuroticism were 0.00 and -0.05 respectively.
Eysenck, Nias & Eysenck (1971) also found that the Ravens Progressive

Matrices correlated with neuroticism and extraversion to the extent

of r = -0.03 and r = 0.05 respectively.

-In Summary, the ﬁé]ationships of the personality variables to
one another are all accordant with previous rese%rch and normatiye
data from the JEPI test manual. Having investigated the extent of the
re]ationshfps between HA and the personality variables, analysis of
tﬁe nature of such relationships was next undertaken.

The nature of the posjtive relationship between HA and extra-
Yersion which was obtained from the Pearson product-moment correla-
tion’was further probed thréugh regression analysis. The linear
_formula ahd the corresponding régression lines were calculated so as
to\provide the best possible "fit" to the trends indicated'by the
scatter diagrams. The regression 11nes were then imposed on the
scatter diagram of scores generated by the computer on the variables
of hyperactivity and extraversion, hyperactivity and neuroticism, and
hyperactjvity and Tie scale. It was hypothesized that the relationsh,ip
between HA and extraversion would be positive and linear. Regression |
analysis was based on the linear prediction formu]é for any straight
line, namely Y = b X + a, the value of the constant "b" reflecting
the sTope of the line or the rate‘of increase in Y as X increased, and
the value of the constant "a" being the point at which the regression
line crossed the Y-axis. In this analysis, a significant linear
trend would 1nd1caté a systematic Iinear re]étiohship between the
~variables under investigation.

Figure 7 graphically illustrates a positive linear relationship
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between the variables of hyperactivity and extra&ersion, which is the
central concern of this study; This finding is in the predicted
direction and confirmé the findinq of a positive Pearson product-
moment correlation of r = 0.517.. Thus, bofx the extent and nature of
the relationship are in the hypothesized direction. The scatter-
diagxam in Figure 8 also illustrates Fhe re]étionship of HA to neuro-
ticism. In this case, the scatter of dots is more or less evenly
-énd widely dispersed but with a slight neqative trend, which is con-
sistent with previous results showing a sliqhtly neqative relationship
between HA and N of r = -0.131.

Scatterdiagrams of the relationships between HA and the other
vériab1es of Tie scale, age and IQ revealed a general non-linear
re]ationship.for each, the doﬁs being sparsely dispersed in all dir-
ections, consistent with the weak product;momenf correlations obtained
(Table 4). 'Howevér, thése have nbt been graphically illustrated.
These scatterfdiagram indications of linear and non-Tinear trends were
further examined more directly through the superimposition of regres-
sion lines on the data. |

Examination of the regression line fitted to the scatter
diagram in Figure 9 confirms the finding that the nature of the rela-
tionship between HA and extraversion is clearly linear and positivei
The apparent c]gsterinq~of dots on the graph resulted from the omis- ’
sion of scores at the éut—off points for the low and high HA groups.
Deviation of scores from thejregression line is fairly uniform. How-
ever, for the relationship between HA and N, the graph (Figure 10)
shows that the regression line is only slightly deviated from parallel-

ness with the X-axis in a negative direction. This re]at}ohship is
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relatively linear and, compared with the graph of the relationship”™-
between HA and extraversion, there is more deviation of the scores
relative to thé regression line. This is consistent with findings

of a low negative correlation between HA and N of -0.131. . When
reqgression lines were imposed on the scatter diagram for the rela-
tionship of HA to age and I0 the trends were similarly non-linear.
Here the regression 1jnes almost pafa]1e1 the X-axis, in keeping with
the low Pearson product-moment correlations obtained (Table 4). The
analysis of the relative steeoness of these Tines follows.

The magnitude of the slopes, "b", of the regression lines
calculated from the regression fOﬁmu1a>Y ='bX + a are summarized in
Table 5. The probability values of‘the accompanying product—momept
correlations are also included. The slope values. "b" are for the
relationships between HA and each of the variables of extraversion,
neuroticism, 11evsca1e; age and I0, as expressed by the regression
Tines. |

Table 5 shows that the greatest value for any slope, "b", is
* that between HA and extraversion of 0.362 which is also hiéh]y signi-
ficant (p<:0.001).'.The only bther's]ope which approaches significance
is that between HA and N (b = -0.174; p = 0.104). The slopes between
HA ahd the other variables are not significantly different from zero
and are all non-significant, confirmina their low product-moment
Corre]ations; ‘

In summary, thé preceeding data analysis confirms other findings
that the only relationship which is consistently in Tine with thé
critical predictions of this study is that between HA and extraversion,

both in terms of the extent (r = 0.517; p<0.001) and nature (b = 0.862;
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p<0.001) of the relationships. The slope of the regression line for
HA and N is neqative (b :.-0.174) and insignificant (p =0.104) and

is not in the predicted direction. Thus, the hypothesié that there
is a positive relationship between HA and‘extraversion which is

significant is upheld.

Table 5

Linear Regression Eauations Showing "b" Values
for Each of the Regression Lines of Hyperactivity
Versus Age, IQ, Extraversion, Neuroticism, and Lie Scale

Variable Left Margin "b" Values  Significance
‘ of r
" Age 5.73 | ' +0.0195 0.4110
IQ 6.01 - -0.0369 0.3750
Extraversion 2.29 +0.8623 0.0001 {:
Neuroticism 6.52 | -0.1746 0.1040

Lie Scale 5.80 +0.0350 0.4210

One-Way ANOVA

A Test of Hypothesis 1.3

The general purpose of this phase of the data analysis was to
determine whether or not there were significant differences among
the three hyperactive groups and the control group on the measures of
~traversion, neuroticism and lie scale. Both age and IQ were also
included. It was expected that the group with the highest means on

the three measures would be the most hyperactive. In other words, it

%
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was expected that the HHA group would be significantly more extra-
verted and neurotic and have the highest lie scale score. Specifi-
cally, the purpose of this phase was a closer investigation of the
previously observed re]ationshfps between HA and the personality
inventory variables obtained from the producf—momenf corre]ation. ,
analysis. That ana]ysisbinvo1ved the total hyperactive'samp]é (n =
150). This analysis sought to estab]ish'whether or not the same
relationships held true for each of the hyperactive subgroups (n = 50)
and for the control group as well. Data analysis in this section
therefore, centered around five one-way ANOVAs. The dependent vari-
ables were extraversion, neuroticism, lie scale, age and IQ. The
independent variable was groups 6f HA subjects and controls.

Perusal of Table 2 shpws that the means and standard deviations
+ of the entire sample (n = 150) of HA subjects on the variable of HA
was 21.42. This compares with means of 11.7 20.02, and 32.44 for
the low, middle, and high HA groups, respectively. The control group
~was not‘measuréd for HA. OA the variable of extraversion, means also
varied from 13.40 for the LHA group to 15;56 for the MHA and 17.92
- for the HHA groups. Thus.as HA increased there was a corresponding -
increase in extraversion (Figure 11). |

When the HA groub means are compared with the means of the
- control group on the extraversion variab1e; it is found that the HHA
groﬁp meén of 17.94 was not much more than that of the control group,
which is 17.04. It should be noted, however, that the control group
mean was higher than both the Tow HA group (13.4) and middle HA
group (15.56) on the same measure. Nith reaards ‘to neuroticism, the

control group mean (14.92) was not much different from the low HA'group
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(14.78) or middle HA group (14.34), but was relatively much less <han
that of the HHA group (12.92). The signifi.ance of these mean
differences will be analysed further using one-way ANOVA and Scheffe’

methods of data analysis.

A look at Table 6 which summarizes the results of the one-way
ANOVAs for each of the four groups measured on each of the five
variables reveals significant F's for extraversion, lie scale and IQ
(F[3/196] = 20.30, 4.95, 3.77, respectively; p(b.OOJ« p<0.062,
p<0.012, respectively), but the F's for neuroticism and chronological
age are insignificant (p»0.05).

}he finding of a non—significanf F was not unexpected foerA
| "because of the appf%cation of control criteria. It was unexpectec
for neuroticism, however, the prediction be%ng that the groups would
vary significantly on neuroticism, with the high HA group being{
ﬁsigni?fcant]y néurotic. Consequently, another one-way ANOVA was
performed without the control group (Table 7). Again, a non-
significant F was obtained (F[3/196] = 1.894; p<0.154) confirming
the previoys finding of no statistically significantfdiffehences
among HA groups on the variable of neuroticism. Similarly, when the
control group was removed from the one-wayrANOVA, the result was one
of no.significant differenceé among HA groups on the basis of IQ
(p>0.05). It can be concluded on the basis of this analysis- that
this samp]é of HA subjects teﬁded to have Tower IQs and generally had
lied more than their normal contro]‘counterparts (see Table 2). The

value of p<0.05 Tevel of significance was used as the criterion for

the Scheffe” method of analyzing findings of significant F's.
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Table 6 . .

Summary of One-way ANOVA and Schegfé/Test for Three
HA Groups and the Control Group On the Personality
Inventory Variables, Age, and IQ

Extraversion .
ANOVA
Source SS MS DF F P
Groups 0.58599609 195.33 3 20.34 0.000001
Error - 0.18819258 9.69/ 196 _

Probability Matrix for SCHEFFE|
Multiple Comparison of Means

1 2 3 4
1. Low HA 1.0600 ~ 0.0081 0.0000 0.0000
2. Middle HA 0.0081 1.0000 0.0029 0,1307
3. High HA 0.0000 "0.0029 1.0000 0.5701
4, Normal-Control 0.0000 0.1307 0.5701 1.0000
, Neuroticism
ANOVA
Source - S§S MS DF F P
Groups  0.11321094  37.74 3 1.7] 0.1166284
Error 0.43255703 22.07 196 :
Lie Scale - 4
ANOVA - ,
Source - SS MS DF F P
Groups 0.85134521  28.38 "3 .4.95 0.002466

Error 0.11228606 .73 196 ’ -

Probability Matrix for SCHEFFE
Multiple Comparison of Means

: 1 2 3 4
1. Low HA ~1.0000 0.2806 0.9416  .0.0066
2. Middle HA 0.2806 1.0000 0.6185 0.4733
3. High HA C.9416 - . 0.6185  1.0000 0.3860
4. 0.0386  1.0000

Normal-Control 0.0066 ~ 0.4733
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Summary of One-way ANOVA and Scheffe Test for Three

" Inventory Variables, Age, and IQ

HA Groups and the Control Group on the Personality

Age
ANOVA

Source

Groups
Error

1q
ANOVA

Source

Groups
Error

SS

0.3720
0.3087

SS

0.13300
0.23074

MS

124.00
157.51

MS

443,33

117.72

- ‘
Probability Matrix for SCdﬁFFE
Multiple Comparison of Means

Low HA
Middle HA
High HA
Norma%-
Control

2w N —

1

1.0000
0.9695
1.0000

0.0426 -

.0695
.0000
.9755
1310

[N e Ne)

DF

196

DF

196

1.00C0
0.9755
1.0000

0.0467

p

J.502330

F p
3.77  0.012
4
0.042€
0.1310
0.0467
1.0000
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Table 7

Summary of One-Way ANOVA for Three HA Groups Only
on Neuroticism

Source SS MS DF F P
Groups 94.4933 47.2466 2 1.8947 0.15401
Error 3665.5000 24.9353 ¢ 147

Table 6 further reveals that when the significant F obtained
) was analyzed for‘stat1St1ca]1y signﬁficant group differences on the
/ measure of extraversion, statistically significant differences were
found between the LHA and MHA groups (p<0.008); between the LHA and
control groups (p<0.001), and between the MHA and HHA groups (p< 0.003).
Figure 11 showed that as HA level increased there was a corresponding
increase in the level of eXtraversion, with the lowest HA group having
the Towest level of extraversion. This findiné is consistent with the
positfve linear trendbfo ad in the correlation and regression analyses _
and with the salient hypothesis of fhis study of a positive significant
Tinear relationship between HA and éxtraversion. The results are
highly significant (p<0.001). |
A significant difference was also found for lie scale score
(F[3/196] = 4.95; p<0.002). When group differences are examined using
the Scheffé'method, it was found that there were significant differences
between the control group and the HHA group (p<0.038) and between the
control group and the LHA group (p<0.006). The results were shown in

Table 6.



142

Inspection of Figure 12 shows that the group with the Towest
hean lie scale score was thé control group. The one with the highest
lie scale score was the LHA group which also was the most neurotic.
This result confirms the finding of a significant negative corre]ation“
(r = ;0.279; p<0.001) between neuroticism and lie scale (see Table 4).
However, the prediction that the HHA group would have a significantly
higher lie $cale sc;re than the other HA groups has not been supported
by th{s data analysis.

- In summary, the results of these one-way ANOVAs confirmed the
major finding of interest of a-positive relationship between HA and
extraversion. As group mean HA increased from low to high, there was
a corresponding increase in extraversion. A significant F was found
for extraversion and the Scheffe method also revealed that on this
variable the individual HA Qroups differed significantly from each
other és well (see Table 6). The re]ationship found between 1evei of
{A, as represented by the three—groups, and neuroticism was .not
significant. Subsequent data analysis involved even smaller person-
ality subgroups formed by splitting both extréversion and neuroticism

at the median.

Two-Way ANOVA

A Test of Hypothesis 1.4

This phase of the data analysis sought to further invescigate
the relationships to hyperactivity of subgroups who were low or high

in extraversion and neuroticism (Figure 13). A second objective was

5
o
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Figure 12. Mean Lie Scale Scores of Three HA Groups and

the Control Group
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to examine the effectlof neuroticism on the hypothesized relationship
between HA and E. The main hypothesis being tested in this section
was, therefore, that the neurotic extravert (high neuroticism and
high extraversion) would be ﬁae most hyperactive of all personality
subgroups. A significant interaction between nedroticism and extra-
version was also predicted.

In order to test these hypotheses a two-way analysis of
variance method (ANOVA) was employed. The analysis was based on the
total samé]e‘of hyperactive subjects (n = 150) sp]it at the medfan
of both neuroticism and’éxtraVersion, but not inc]ﬁding scores at‘the

median. The data thus gave four urlequal personality subgroups which .

are categorized in Figure 13 and Table 8. Factor A (extraversioh)Vhad
two levels (introversion and extroveréion) and Factor B {neuroticism)
had two lTevels {stable and neurotic). The criterion level of statis-
tical significance used for this analysis was p <0.05. The means of
each of the‘four personé]ity subgroups are contained in Table 8.

Table 8 indicated that, contrary to predictions, subjects who
scored Tow 6n neuroticism (groups 1 and 3) have a toté] higher mean
HA score of 22.84 than those who scored high on neuroticism (groqps
2 and 4 -- mean HA score 20.71). Furthermore, subjects scoring high
on extraversion (groups 3 and 4) had a total higﬁer mean HA score of
26.07 than those subjects écéring Tow on E (groups 1 and 2 -- mean HA
score 17.48). However, this was predicted. ' Low neuroticism and hiéh
extraversion scores were therefore associated with higher mean HA
scores. The'breatest mean discrepancy for the neuroticism scores
(9.22) WQS between the stable groups 1 and 3. VIn‘summary, and on the

basis of means analysis, no support was obtained for the prediction

3



145

EXTRAVERSION
24

Neurotic Stable
Extravert - Extravert

0 STABILITY

NEUROTICISM

Neurotic Stable
Introvert Introvert

0

" INTROVERSION

Figure 13. Persona]ify Subgroups Based on Median Split



146

92

£e L 0¢ N
69°1Z Sy°L2 €4°91 €281 ueay
AYLAL300a3dAy
v dnoug ¢ dnoug~ 2 dnoug I dnoug
(343ARU7X] (349AR47X] - Augw>o;u:H (348A0u7U]
21304n3N) 31qe3s) OL304n3N) 919eS)
3 UbLH - N ubLH

J ubtH - N MoT 3 MO07 - N ybiy 3 MOT - N MOT

sdnouabgng A1 L eUoSUa -
4N04 404 (wstdi3ouanapn pue UoLsJUBARAYX])
$91@3S A31|euosdad om] ay3 uo $3J400S YH ueay

8 3lge]



: ‘) 147

thaf high N scores are associated with the highest ﬂA scores.

Table 9, éhowing the results ofbthe 2 x 2 means ANOVA con-
ducted on the four personality subgroups, also reveal that the extra-
version main effect was highly significant (F[1/122] = 36.089;
p< 0,001). There were no significant main effects for neuroticism nor
the interaction of extraversion and neuroticism, as predicted. Pair-
wise multiple comparisons using the Scheffe method ﬁevealed signifi-
cant di“ferences between group 1 (the stable introverted group) and
group 3 (the stable extraverted group) (p< 0.05). Significant dif-
ferences were also obtained between groups 1 and 4 (stable introvert,
neurotic extravert), between groups 2 and 3 (neurotic introvert, )
stable extravert), and also between groups 2 and 4 (neurotic intro&ert,
neurotic extravert) for p<0.05. Mean differenées between the other
groups.were not significant. |

In terms of.the personality subgroup categorization of this
phase ;% the éna]ysis, the results confirm the finding that the stable
introvert is significant1yu1eés hyperactive than the stable extravert
(p<0.05) and less hyperactive than the neurotic extravert (p{”0.0S)
and that the neurotic introvert is significantly 1éss hyperactive than
the neutotic extravert (p< 0.05). Consequently, the hypothesfs that
the neurotic extravert would be the most hyperactive of a]f personality
subgroups is not supported. On the contrary, it is the stable’

‘extraverted group which emerges as the most hyperactive of the four

personality subgroups.
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Table 9

Summary of Two-way ANOVA of Mean HA Scores
For Four Personality Subgroups

Source SS DF MS F-Ratio P

A (Extraversion) 2286.793701 1 2286.793701 36.089294 0.00000
B (Neuroticism) 140.928467 1 140.928467  2.224078 0.13845
AB 0 12.268476 1 12.268476  0.193616 0.66070

Errors 7730.515625 122 63.364868

Reaction Time Results

Results reported in this section are based on questions 2.3
and 2.4. Hypotheses relating to these questions are restated for the
convenience of following the analyses of the data. In general, this
phase of data analysis is concerned with the relationship of hyper-
activity to the Strength of the nervous system, a'SQviet dimension of
persona]ify claimed to be “strikfngly similar" to that of introversion-
extraversion. Thus, data-analysis was designed to investigate the
relationships of HA to the strength of the nervous system using stréngfh
criteria as the basis for comparison of the groups.

Hypothesis 2.1. There are significant differences between

degrees of hyperactivity (low, high) on a simple reaction time (RT)
task to increasing auditory stimulus intensity, with the high hyper-

active group having slower refction times than the»]ow hyperactive group.
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Hypothesis 2.2. ~ © greatest mean RT differences between
the Tow and high hyperactive groups will be at the minimal intensi-
ties of the auditory stimulus, 10 db and 30 db (ANSI).

+ Hypothesis 2.3. Reaction time to the minimal intensities of

the auditory stimulus (10 db, 30 db) will be slower for the high
hyperactive group and faster for the low hyperactive group.

Hypothesis 2.4. There will be differences between the shapes

of the curves relating reaction time (RT) to increasing auditgry

stimulus iﬁtensity. That jgargltescurve for the high HA group will
! R m ARy :

k(.sTope) from the lowest to the
4

- have a steeper and ,shar
’ Qe

o D . . L
highest auditory stimy en compared with the curve for

the low HA grouBf”'i“t; g Q
; D L ol g

Reaction time data anaflysis to test the preceding hypotheses
was based on the followinc nrocedures:

1. Analysis of mean RT scores (in mill® onds) for both HA
groups. - /

2. Analysis of the shapes of the curves based on mean RT
scores in mi]liseconds. . |

3. Transformed RT scores to Loge and to t/tmin.
4. Graphical analysis based on the transformed RT scores.

| 4
5. Linear regression andlysis to investigate the degree of

gradient (slope).

6. Analysis of variance (ANOVA) methods for further analysis
of the shapes of the curves. This ana]ysis‘invo]ved two major vari-
ables of 1ntéres%, namely, %actor A (low and hi-h HA groups) and
Factor B (auditory stimulus intensity). |

The Loge transformation seemed necessary because in psycho-
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physiological experiments such as the simple RT task used in this
study, the relationship bétween_}he'actua] intensity of the stimulus
presented and the perceived 1ntensity, particularly at or near thres-
hold, is not a linear one. Consequently, Loge transformation applied

/

to pﬁé absolute RT scores would tend to modify this discrepancy by

1 :
bringing those variances closer to equality thereby reducing the

disparity. The transformation also helps the data conform more
closely to the assumptions of homogéneity of variance and additivity
upon which further data analysis might be based.

Perusal of Table 10 shows that the extreme groups of subjects

i

(n = 32) differed significantly from the larger hyperactive groups

(n

sion (p<0.001). Differences on the basis of age, IQ, and neuroticism

100) on the variables of hyperactivity (p<0.001) and extraver-

1

vwere no% significant. +he méan of 14.06 for extraversion was within
the categorization used by Eysenck & Cookson.(1969) for defining
introversion (Low E,‘O—15). The mean extraversion score of 17.75
(Tab]e 10) s also consistent with the 17.85 and 17.22 .used for _
.extraverts by Entwhistle & Cunnjngham (1968). These statiétics
are all based on the JEPI. Essentﬁa]]y, therefore, the low hyper~
active group (n = 16) falls into the category of introverts. The
aha]yzed data could therefore be interpreted with respect to the
variables of hyperactivity, introversion-extraversion, and strength
of the nervous system, the relationship among these being the salient
hypothesis of‘this study. ‘

Perusal of Table 11 and Figure 14 shows that, as was
predicted, the Tow and high hyperactive groups performed differently

on the RT task with the high group having slower RTs than the low across

150
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Table 10

Means and Standard Deviations of LHA and HHA
Samples for Reaction Time Task

High HA (n = 1€) 3.89 © 2.96 2.76 2.51

' Group 1 (n = 16) " Group 2 (n = 16)
V. r~iable ,
~Mean SD Mean SD
Hyperactivity  10.50 2.03 - 34.50 1.41
Age 128731 14.45 125.62 12.57
Q0 91.68 10. 14 94.00 12.75
~Extraversion - 14.06 3.11 - 17.75 2.56
Neuroticism 14.50 4.84 12.75 4.71
Lie Scale 3.62 2.15 4.68 2.75 -
Table 11 J
Mean Performance of LHA and HHA Subgroups on the
RT Task (in milliseconds)
Stimulus Intensity (dB =-ANSI)
Subjects .
10 -39 © 50 70 90
~Low HA (n = I6) 2.59 2.01 1.97  1.79 1.64 -
2.36
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Fiqure 14. Mean RT as a Function of Stimulus Intensity (ANSI)

for Low HA and High HA Groups
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ai] stimulus inteﬁsities. It can also be ol ved that as stimulus
intensity increased from minimal (10‘db) tg maximal (90 db) levels,
there-was a corresponding decrease in RT for both the:1ow and high HA
groups. Thus, subjects who were low iﬁ hyperactivity and low in
extraversion demonstrated a clear tengency towards faster reaction
pimelacross the range of stimu]us'intehsikies. o
Similarly, when RT data are transformed into mean Loge, the "
relationship is again evident. That is,rthg high hyperactive gfbup |
had slower RTs than the low hyperactive group across all stiﬁulus
intensities, and as stimulus intensity incréased from low to high there‘
A was'a corresponding decrease in RT. The mean_,Loge RT for the low HA
group across all intensities was 0.6631, compafed té f.029 for the
high HA group. _ ‘ o s

7

Furthermore,‘yhen‘RT data in milliseconds are transformed into o
mean t/tmjn. ratios, the performance of the ~ | ~ractive group'was

also relatively fa;ter than thﬁt“of the higr group., .16 as combared to
5.25 (Table 12). o oy

| When fhe statisticéﬁ signifiéance Qf these mean’Loge differ-
enc . are further,investfgated using analysis of variance methods @ g ‘
(Table ]3), a highly signjfigant main effect is }evéa1ed {F[1/30] = :
33.933; p<0.001), indicating fﬁat-thefe were.§¥0up differences, as
expectéd, on the variables of RT transformed into Log,. This indica-
tion supports the previous fihdings of é]owér RTs‘for the high HA - o
group compared'with thg\iow group. h > - g

In sumﬁh%y, on the basis of mean RT in yﬁﬁ]i@econds:ﬁﬁﬁfmean

= 4
ks g

Pi
3

G J:-ﬁﬁg‘lf(angfofmed,déta,~resy]ts support the hypothesis that there are
> ) - L : v , Y_x,{:,..;';

R A

A . .0 ]

s

B

; . : s A&:.



Table 12

Performance of LHA and HHA Subgroups on RT Task

Based on Log E and t/t min.

Data

154

Stimu]usilntensity (db_- ANSI)

~ Within Groups 1.661
e

Subjects
10 30 50 70 90 /
LOG E
' Low Hyperactive = C(.924] , 0.,6883 0.6591 0.5615 0.4827
High Hyperactive 1.3330 1.0660 0.9945 .+ 0.9061 0.8454
) L 4 ‘.\“.‘}
t/tmﬁn o
Low: Hyperactlve x’?‘ 1611 »1.24] 1.215 1.102 1.000
High Hyperactlve -, 705 1.277 1.188 1.087 1.000
5 - _
- “;j\ﬂ
Table 13
Summary of Two-way ANOVA With Repeated Measures for N
LHA and HHA Subgroups (Log E Transformation)-
Source o ss DF MS F p
Between Subjects  10.079 . R
"A" Main Effects 5.350 1 5.250 33.933-  0.0000030
Subjects Within
*Groups 4.730 30 0.158 -
Within Subjects 5.743 128 T .
“B" Main Effects - 4.055 S 4 1.014 73.235  0.0000000
"R x B" Interaction 9.027 4 0.007 0.483 0.7485275
"B" x Subjects -
120 0.014
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significant differences between deqrees of hyperactivity (low, high),

with the high group having slower RTs across all levels of stimulus

\

intensity than tHe Tow group. However, when the mean t/tmin ratios

are subjected';o further analysis using ANOVA methods, the mean
differences previeus]y observed were not <ignificant.

With regard to Hypothes-s 2.7 ind 2.3, Table 11 and Figure 13 el
sho that the further the st. ‘lue .departed from the maximum zjlifﬁk
.auditory stimulus of 90 db, the gpeater was the difference between thgkxfyﬁﬁﬁ
two groups in absolute mean valuf of RT. Whereas at 90 db the _
difference between the groups “was only 72 milliseconds, at 10 db the
difference was 95 milliseconds. These differences support Hypothesis
2.2 which predicted that the greatest mean RT difference between low

and high HA groups would be at the minimal intensities of the auditory

stimulus of 10 db and 30 db. ’ ‘ ; .
A similar re]a@ﬁonship was obtained when the data were

converted to Loge ratios. Table 9 showed that the mean Loge differences» .

<<

between the groups are greatest at the 10 db and 30 db stimulus inten-
sity levels. The difference is 0.409 at the 10 db intensity level,
and at the 90 db level it is 0.363. R '

Sy W

1en the data were converted to t/tmin ratios, hoWever, ;he

order of.difference was unexpecte®ly reversed beyond the 30 db Tevel.

\v. iy

Table 12 showed that the means for the high HA group are‘greater than
those for the Tow HA group at the minimal intensity of 10 db, but not
so at the higher ineensities. \

These findings support Hypothesis 2.3 which predicted that thev

reaction time to the minimal intensities of the auditory stimulus
/ ' .



(10 db, 30 db) would be faster in the case of the low hyperactive group
and slower for the high hyperactive group. Further investigation of
the relationship of strength criteria to levels of hyperactivity will

be investigated using graphical analysis.

Acc;rding to Nebylitsyn (1972), strength of the nervous system
is reflected more in the shape of the function reldting RT to increasing
stimﬁ]us intensity than in absolute RT magnitude. He Lased his claim on
the fact that the.curves observed for the strong-nervous system type
were characterized by steeper gradients and sharger transitions from
minimum to maximum s%imu]us intensities when compared with curves
derived from subjects with qvwnak nervous syétemﬂ These same criteria
will be used in graphical analysis of raw and transformed RT data as a
test of Hypothesis 2.4.

N

The curves for the low and high hyperactive groups are 111us—’
tratedjin“Figures 14 and 15. These curves are based both on RT data in
mil]isecoﬁas énd Loge transformed RT data. For tHe high hypegactivé
group, curves are characterized by re]afive]& steeper gradiepts. Also,
the transitions of the high HA group from 10 db to 90 db are_iaﬁsrally.
sharper, particularly between the 10 db and 30 db levels, when compared
witp'the transitions of the low HA group. Tﬁe same relationship holds
when RTvdata ware converted to fytmin‘ ratiog (Figure 16). The |
magnitude of these curves is further analyzed using linear regression
and analysis of variance methods. |

The coefficient "b" of the linear regreésion equation
Y = a + bX for‘mea5ur1ng ﬁhe'degree of slope of éhe curves was used to
analyze the’shapes of the curves. Only the intervé] between 10 db and

-

30 db was measured. In the above equation, "b" represents the gradient

L
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or steepness of the slope while "a" indicates the point-at which the
regressian 1ines cross the left margin. Examination of Table 14 and

Figure 17 shows that the gradient of response, "b", is steeper for .
the high hyperactive group (b = -0.428) than for the low hyperactive

vgroup (b = -0.370). This negative regression slope is in accordance

with research findings of Nebylitsyn (1972) and Venables & Tizard

(i 58) who reported a close relationship of the regression slope "b"

to the level of performance at the weakest stimulus 1htensity.

-

Table 14 ™

‘Linear Regression Equations Showing "a" and "b" Values
for LHA and HHA Subgroups at 10 db and 30 db Levels

Variable "b" Values “a" Values

Low Hyperactive RT byix = -0.370.  ay.x = 1.98]
HighHyperactive RT by.x = -0.428  ay.x = 2.133

On the whoje,’the preced{hg results have clearly demonstrated
chat the charecteristics of the”curves for the low and high hyperactive
groups are similar:to those reported by Nebylitsyn (1972) for the weak
and also for the strong nervous system types This relationship and
those previously d1scussed ‘have 1mportant genera] 1mp11cat1ons for the
1ﬁvest1gat1on of the relationship between hyperactivity and the\strength
of the nervous system. This is discussed in the following chapter.
Results of the two-way ANOVA provide further support for

Hypothesis72.4 which is concerned with the relationship of reaction

k4
;
!
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Figure 17. RT Performance of LHA and HHA Groups Based on
Gradient of Slope "b" in the Equation
Y'" = b X.+ a for 10 db and 30 db Levels
)
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time acrossall Tevels of intensity as an indication of the gradient
or slope of the curves.. The ANOVA performed on the Loge transformed
RT scores (Table 13) revealed a highly significant main effect due
“to stimulus intensity, Factor B'(F[4/128] = 73.235; p< 0.001),
indicating that there existed significant differences in RT as a
function of changes in stimulus intensity from 10 db to 90-db, For
the low HA group, mean Loge scores varied from 0.9241 at the 10 db -
Jevel to 0.4827 at the 90 db level, a difference of 0.4414. For the
high HA aroup, mean Log, scores varied from 1.333 at the 10 db 1eve1
to 0.8454 at the 90 db level, a difference of 0.4876. |
The analysis of variance performed on the t/tmin. transformed
scores (Table 15) also revealed thaf the main effect due to auditory
stimu]ﬁs intensity (Factor B) was statistica]]y significant (F[2/90] =
40.051; p< 0.001).' That is, there were significant differences in R?
as a function of changes in stimulus intensity which variéd for.the
LHA group from a high of 1.611 at the Towest intensity to 1.102 at the
highest ihfensity. Similarly for the HHA droup, RT means varied from
ég high of 1.705 at the 10 db level to 1.087 at the 70 db Tevel. Both
the main effect due to Factor A (HA grodps) and the interaction of
Factors A and B were non-significant. But these were not predicted
(Table 15). |
The performance of the low and high HA groups was plotted in
Figure 9. This is based on t/tmin. transformed scores. Perusal of
this graph éhows that in 1ine with predictions, the high HA group was
characterized by a relatively ;teeper gradient from minimal to maximal
‘stimulus intensity, whe™ compared with that for the low HA group.

Although this difference is not statistically significaht, the trend



is in the hypothesized direction indicating thaf at the minimal inten-
sities subjects with higher.1evels of\HA respond t. changes in auditory
stimulation by re]ative]y more rapid changes resulting in a curvé of
steeper gradient the magnitude of which was investicated by means of
linear regression analysis. Results of thiévana1ysis were given:in

o

Table 14.

Table 15

Summary of Two-way AMNOVA Yith Repeated Measures on RT
of LHA and HHA Subgroups (t/tmin Transformation)

Source SS DF MS F P

Between Subjects 2.757 31 '
"A" Main Effects 0.016 - 1 0.016 0.1720 0.6815998
2

Subjects Within Groups .724 30 - 0.091

Within Subjects 10.246 96
'Y Main Effects 5816 3 1.939 40.051  0.0000009
"AxB" Interaction 0.074 3 0.025 0,510  0.6764925

"B" x Subjects Within Groups 4.356 90 0.048

L. W !

{gf\\ Lfnear regression constants of the form Y = bX + a to cover
the 10 db and 30 db stimulus inteﬁéﬁty Tevels were calculated for each
of the Tow HA and high HA aroups. © -ination of Table 14 showed that
the slope of the gradient of response, "b", is steeper for. the high
HA group (b = -0.428) than for the Tow HA.group (b = -0.370). This
negative regression slope is in accord with the findings of other
researchers (Venables & Tizard, 1954) Which indicate a close relation-
ship Qf’the regression slope to level of pefformance at the weakest

stimulus intensity ]eye]. However, it should be noted that while the

S
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{, |
trends are in the hypothesized direction, the results are not
statistically siqnificaﬁt.

In summary, the results genera11y support the predictions
that the two groups of HA subjects differ significantly with respect
to performance oﬁ the simple RT task, the high HA group having slower
RTs than the low group. When the criteria of strength of the nervous
system were applied to the high and Tow HA groups it was found that
the high HA group satisfied the criteria for a strong nervous system
vhereas the Tow HA aroup satisfied the criteria for a weak nervous
system. It should be noted that the high HA group was essentially
extraverted and therefore similar to that of a strong nervous system

&
type. Thus, the specific relationship between HA and the dimensions

of introversion-extraversion and strength of the r rvc.s system has ,‘
been confirmed. Simig%ar]y, the more general hprthesis of this inves
tigation, that HA is fé]ated to personality, has Been confirmed.

Findings for the high HA group can therefore be interpreted with

respect to low cortical arousaj ieve]s, high éensory thresho]dé and
Tower sensitivity to sensory sffmu1aﬁion. The gengra] implications
of the theoretical, practical, and research relationships'JC HA to ‘

the two personality-dimensions: in particular and to personality in

general are discussed in the following chapter.



CHAPTER VIII

DISCUSSION OF RESULTS
Introduction

The main purpose of this study was to investigate the relation-
ship between hyperactivity and personality with particular reference
to Eysenck'éw(1967) Theory.of Per;onality and to the Theory of Strength
of the Nervous System (Pavlov, 1955; Tepiov, 1956; Nebylitsyn, 1966,
1957, 1959). The central hypothesis of the study was that hyperacti:;
vity is related to personality, and this was confirmed by resu]tgmﬁ
obtained through statistical analysis. Thé relationship between hyp
activity and personality was investigated through two re . .ed dimen-
sions of personality. When the relationships between hyp, — ~tivity .ad
variables of the JEPI were examined through differen® ;tatistical pro-
cedures, a consis .ntly positive and statistically significant relation-
ship was found between hyperactivity and extraversion (the hypothesis
_of interest), but the hypothesized relationship between hyperactivity,
Aneuroticisﬁ, and lie scale was non—significént. ' .:
- When the re1étionship'between'hyperactivity and the strength
of the nervous system dimension was investigated through the use of a
simple reaction time task to increasing auditory stimulus 1nténsity,
it was found that hyperactivity was related to the strong nervous
system as predicted. Generally, the high hyperactive group satisfied
the cfiteria ;pecified by Nebylitsyn for avst?ong nervous System. In -
sUmmary,'it.was found that hyperactivity is related to the two
personality dimensioﬁs as prédicted.‘ .

It is within this framework of these two personality dimensions
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that the following discussion of the results is summarized and the

oy

implications for research, theory and practice discussed. o

Extraversion - Introversion

The first stage of tnis study was concerned with the inves-
tigation of the relationship between hyperactivify, as defined by
Davids' Rating Scale of Hyperactivity, and variables of the Jur .
Eysenck Personality Invéntory. Two hundred experimental subjec’
provided the data base for statistical analysis.. The mai: lestion
to be answered was whether hyperactivity was positive1y and statis- -
tically related to extraversion, neuroticism, and lie scale. The
critical relationship of fﬁterest was, however, thé‘ye1ationship

. \\ -
between hyperactivity and extraversion, and the main Sféf?gg;g;?bagkhgd

used was correlation. Four hypotheses were formd]ated (1.1, 1.2, 1.3,

1.4). |

VAL _

) fﬁf‘_Hypotheses 1.1 and 1.2 predicted a positive and significant
re1a£10nship between hyperactjvit§ and each of th 1nventory variables
of extraversion, neurbticism, and lie scale. Peafson product-moment
correlation, linear regression, and graphicaf ana]ysié methods were
used to test these hypotheses. The entire sample of 200 boys was
involved. Hypothesis 1.3 posited that there were significant mean
differences amonag the three hypera;tive subgroups and the contr61
group on measures of extraversion, neurotiqism, and lie scale. This
was tested through the use of one-way analysis of variance methods.
Hypothesis 1.4 wés concerned with the interaction of neuroticisﬁ and
extraversion andAits relationship with hyperactivity. The purpose of

the analysis was to examine the extent to which smaller personality

subgroups defined on extraversion and neuroticism were related to
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hyperactivity. It was predicted that the high hyperactive group
would be significantly more extraverted, more neurotic, and have
kigher lie scale scores than the other two hyperactive aroups or the
control qroup. A two-way"ana1y3is of variance method was used to
test this hypothesis. The main find 1gs\ are discussed as follows:

Hypothesis 1.1. A statistically significant positive linear

re]ationéhip was found between nyneractivity and xtraversion, con-
fifming the hypothesis. There are far reaohing implications for this
findinag of a oosifive're]ationshfp between’hyperactivity and Fysenck's
theory of extraversion since this theory has been the subject of
extensive research and some of the findings of this study may have
relevance to hyperactivity theory, research and practice.

Hypothesis 1.2. The hypothesis of a positively Tinear rela-

tionship between hyperactivity and neuroticism and lie scale was not
confirmed by the data. This ruled out neuroticism as a confounding -

variable in the investigation of the relationship oetween hyperactivity
and extraversion. Thus the one re'.tionshio which is consistently in
iine with the critical predictions of'this study is that between hyper-
activity and extraversion. As was previously mentioned, the interrela-
tionships found for the JEPI variables in this study are . accordént
with prevwous research findings and also with normat1ve data from ‘the
JEPT manua] It might be possible to obtain an even h1gher corr(lat1on
than that found in this study (r = +0.517) if the sample con51sted of

an o]der age group, since measurement of persona11fy is generally more
reliable beyond 10 years ‘of age. The corre]at1on coefficient found

here may alsy reflect the restriction in the range of the extravers1on

variable ref]ected 1n the mean for extraversion of the total samp]enof



““ 15.56. It may also reflect the difficulty which the Edmonton sample

f@? with understanding certain items on the JEPI. Terms such as "gay",

.f1tve1y”, “happy-go—]uckj", and ' p]ay1ng pranks , which could have

4
increased the introversion score, do not seem to be frequent]y used

by children in the Edmonton area.

Hypothesis. 1.3.  The hypothesis that sigmificant mean dif- .

ferences existed among the three hyperactive groups and the control

‘qroup on measures of extraversion, neuroticism, and lie scale, was’

conf1rmed for extraverslon and 1ie scale but not for neurot1C1sm
Th1s adds further cohfirmation to the previous f1nd1ng that neuroticism
was not a confound1ng variable in the 1nvest1gat1on of the relationship

between hyperact1v1ty and extravers1on The s1gn1f1cant F found for

3 extrav%rs1on 1nd1cated that there were group differences on th1s

aq.

o,

b

Jt1onsb4p prev1ous]y found. w1th regards to the 11e scaJe St wa é

'Var1ab1e Nhen this 1nd1cat1on‘was further analyzed uc he Scheffe

. " , » - ' o y ; B
method it was found that extraversign increased with . »onding

1ncrease 1n hyperact1v1ty, thus conf1rm1ng the pos1t1veV11near re]a—

/
found thatjfhe group w1th the 1owest mean ]1e sca]e score was the LESE .
G, ’ o : .

control group whereas the oroup w1th the h1ghest mean - 11e sca]e Score "

was the Tow hyperactive group d It‘iay\oe ﬁoted that when the hyper—

act1ve groups were compared w1thé§he contro] group on the measure of
& i

extraversion, the high hyperactive group Was found to be qore extra-

_ Verted than the control group, ‘but the difference was not'significant.

-scale scores than each of the other two hyperactive groups or the

Hypothesis 1.4. The hypothes1s that the h1gh hyperact1ve

group wouljﬁﬁ&gg s1gn1f1E§ht]y h1gher mean extraverted, neurot1c and ]1%ﬁ

control group was confirmed for extraversion only” Thus the

.

>
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prediction that the high hyperactive group would be the #¥ét neurotic

and: have s1gnif1cant]y higher 1iedsca1e scores compared with the other

groups,.was not supported by the data anlaysis.

Nhen sma]]er persona11ty subgroups defined on extraversion
and neurot1c1sm were furth%r 1nvest1gated the analysis of variance

reved¥ed that the stable 1ntrovert was significantly ]ess hyperagt1Ve
. L tile ¥

g ert; It wa§‘a1so found that the neurotic intro-

than'the Stable‘g;

‘vert was siqnif“” #y less hyperact1ve than the neurotic extravert.

."‘:,.A

B
Consequent]y, the prediction that the neurot1c extravert wou]d be the
'most hyperac T™we of a]] personality subgroups was not confarmed. On
the contrary, it was the stable extraverted gtoup which emerged as

‘the most hyperact1ve of the four persona]1ty_t&ges

t\r-a

P

R Strength of ‘the Nervous Sy‘stem,’i{.;,v_gl'w.«‘~

NN
iy
= O
u
»

" Hypotheses 2. l 2. 2 2 3 and 2.4 were concenﬁeg zﬁsh”
A s

D

s%rength of. the nervous system D1scussf@h of the results 9bta1ned
. "l.u“- . - l\d / vy o

it

" Hypothesis 2.1.. This hypothesis pretiicted that sigh{ficant

d1fferenoes wou]d ex1st between degrees of;byperact1v1ty on - a. s1mp1e :1

Lf : a o :‘ :
neact1on time ‘task to 1ncreas1ng aud]tory st

gy]us 1ntens1ty, the

g’

h1gH§hyperact1ve group hav1ng s]ower reaftwoh t1mes than the 1ow

hyggract1ve group. Th1s hypothesis was confirmed on the b&ﬁds'of raw

react1on time scores in m1111seconds and 1og transformed scores. It

(was found that the h1gh hyperact1ve group had slower, react1on t1mes

-

aqross all levels of stimulus intensity as compared with the low °

hyperactive grOup, These resu]ts'are‘in'general agreement. with -

research findings which claim that the hyperactive child is slower

-and more variable when compared with normal childrén (Qyksman et al.,

-
.

N
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19725 Firestone &aDnglas, 1975; Porges etna1., 1975 ; Grunewald-
Zuberbier, 1975 Cohen, 1970; Cohen, Douglas & Morgenstern, 1971;
Stevens, Sachdev & M1]1ste1n 1968). However, these findings were
‘basedlon Cho1ce and De]ayed Reaotion Time tasks,andbnot on the simple
" reaction time task to inéreasing auditory stimulation as’used in this

study. By way of interest it shou]d be noted that Choice and Delayed
React1on Time has been used as a measure of attent1on span in reseaggh
w1th hyperact1ve children. ~Barkley (1977) reviewed the lTiterature on
st1mp1ant druas and hyperact?yityvand repgrteQ‘that in_vtrtua]]ylevery

stimulant drug study'reaétion time was'stonificant]y reduced by

¢

“stimulant drugs (Bark]ey, Ul1man & 3rown; 1976; Qogen, Doug]as &
-~ 7
g gﬁﬁ "V
" .. Morgenstern, -1971; Conners et a1’ aﬁﬂﬁhehliélR thschild, 1968;
. g
Sprague et al-., 1970 Spr1nq et:al., 1973; Sroufe et a] 073; s

i

Sykes, Poug1as#& Morgenstern, 19725 @ahn e; al. i975) or at ]east

showed~tn§pds Tn that d1rect1on fPorges et al.), 1975) ¢y These shifts
0 “"U C’?
“in react1on t1me as 2 f%hct1on of centra] nervous system st1mu1at$on
# &P
are 1atgr 1nterpreted§by this wr1ter w1th reference to shifts in the‘

169
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1eve1 of ‘cortical arousa] the phys1oTbg1ca1 bas1s of the 1ntrover91on- o

extravers1on theory, and the theory of strengtnuof the nervous system
A : - ﬁ N
as- they re]ate 50 hyperact1v1tv : ’
Vs The- ase of., hypotheses 2. 2 2.3 and 2.4 was to measure

Pav10v1an Strength of the Nervous System following the method used byr

Neby11tsyn (1972). Ne9y1Jtsyn specified certain indites.of strength
. . t . ’ ) '
and these indices have been incorpbrated into the above hypotheses.

-+ . - : N ~

He also suggested‘a simp]e reaction time method which can be used as
an 1nd1rect estimate of strength of the nervous system provided that

abso]uteﬁreact1on t1me scores were transformed to t/t 'n\ ratios as

X

. ue
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the basis for analysis. However, for the purpose of comparison a

-

“second transformation, 1oge was used as well. Results of the reactign

time analysis will nc.wv be discussed with reference to three strength
criteria as specifi d by’ Nebylitsyn:,
o (1) Re tion time should decrease as the 1ntens1ty of the

v "’;*"
: N
stimulus incre . and .there shou]d be dwlfer

'_-s in nesponSes VR
between the ¢ ] and weak nervous systemsfove the range of stimulus
intensity. Tue well-known fact that reaction time t& a stimulus
decreases.as thehintensity Ot the stimu]us.increases (Hoodworth &
) “Sch1qsberg, 19545'15 recarded by Nebylitsyn as the operation of the
law of strength, the decreese in reaction time being interpreted as
an inchease in reSponse magnitude.  This was conftrmed by the experi-
.~ ment in both transformat1ons o
(2) React1on time should be shonter fonﬂlubjects w1th a
_ weak nervous svstem due to their h1gher cort1ca1 arousa], and lagnger
égk for sub ects with a stronq nervous system because” of their lower cort-
¢ ;ca] arousa1\\u#h1s Wag oart1y conf1rmed in that with the 1og trans-
format1on %1qn1f1cant differences were shown to exist. between the

"

roups,.the niagh hyperactive grouphha ng 1onger react1on times than
i e da |

t~e 1oW® hyperactive group.. However, although similar differences

B -
between the groups Lre evidént with the t/tm.n transformation, these

‘differences were not statistica]]y significant. Thus, the nature of

x 4

' D
found- pﬁgVed td be s1gan1cant This d1spar7ty may be due to therfact.

¢

that when the t/t . ratio transformation was applied to the data a

from children, the magnitude of the'ratihs for the highest to each of
R - . o -~

the transformat10n used was a factor in whether or not group differences

-~/ “the other intensities for each grdup was not SUffiCie”t]lisignificanq/"
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© to be ref]ectédl*ﬁ*significant group differences. This reaction time .

methods has not previously been used with children and it is possible

that the 1oqe transformation is more effective for children's reaction
time data than the t/tmin. transformation. The lack of statistical
significance obtained when the t/tmgn: transformation was used mav
also be a reflec’iun of the method used to define the groups, that is,
the strength criteria app]ied. In this study the index of strength
was 1ntrovers1on extraversion. A few other studies have used this
index and have obtained discouraqinaly deceotxve‘and contrad1ctory
results (Manqan, 1967; Mangan & Farmgr, 1967; Zharov & Yermo]ayeva—
“Tomina, 1972). They all failed to confirm the correspondence between
1ntrover§ion—extraversign and strength of the nervous system. It
should also be noted that the react1on time method used here is only
xvﬁ: 1dd1rect index of nervous system sgNEnqth Ac&oéd1nq to Nebv11tsyn
?;3%5 the d1rect methods %ged az wel] va11dated and yield d1rect
‘ w
1nd1ces of the strenqth of the nervous System . These 1nc1ude the
1nduct1on” and "extinction with re1nforcement" hethods The more
feas1b1e of the two methods 1is ‘the EEG variant of ext1nct1on with
re1nforcement These direct methods are much .more sensitive than the
:;action time method hsed hehe Fridoh 01976) used .a d1rect method,
the\ﬁﬁG variant of extinction ¥1th reinforcement, to test the 11nkage
“ between extravers1on 1n£rovers1on and strength of the nervous systgm
and confirmed the hypothes1s thatbstrength of the nehhoJ; syétem was
" reldted t6 the dimension of 1ntroverswon-extraver§1on. N

(3) According to Nebylitsyn, a critical index'o%'strenqth

e reTat1nq *eact1on t1me to stimulus 1ntens1ty

;Is the shape'of the ¢

AT e, B .
(N PR =

‘He claimed that th shape of the curve was crucial in d1fferent1at1nq

AN
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strong from weak nervous systems than differences in the magnitude of

the latencies found, particularly when these curves were based on t/tmin

L

ratios: Curves for individuals with a stronq nervous system had

steeper aradients and sharper transitions from minimal to maximal

stimulus intensity. The magnitudes of the slopes could a]so,be’derived

through Tineagrecression and a'n'»‘]ysis of variance methods. T_he cru-
cial seghent of the curve in the ana]ysié must be at the lowest stim-
ulus intensities. It is at these intensities that.differenceﬂlin
sensitivity would be the most obviocus. |

When these criteria are applied toithisﬂétudy, the relation-
.ships are part]v confirmed. It was found that“the ourves for the high
hyperact1ve group were. %mnerally steeper across all 1ntené1t1es than .

o .

those for the 1ow hyperact1ve group At the m1n1ma1 st1mu1us 1ntens1—

t1es, the d1screpancy between the qroups on the raw reaction time data

- *and 1ooe transformed data wer' h atest, w1th the high hvneract1ve:f.

.qroup hav1nq q1gn1f1tant1y s]ower react1on tgptg'than the low aroup.
However, when these .same reTat1onsh1ps were compared w1th those of the
t/tm.n transformed data, the group diffarcnces were found to be in the
same d1rect1on but were not statistically s1gn1f1cant The‘11near reg-
ression ana]ys1s and the analysis of var1ance methods confirmed the‘
differences obtained. ~The hypotheses re]atbd to this discussion are

[ .
ummarized as follows:

. Hypothes1s 2. 1 Th1s hypothes1s predicted that swgn1*1cant

d1fferences exy%ted between deqrees of'hyperact1v1ty on a s1mp1e

—_—

:react1on t1@e task to increasina auditory stimulus’ 1ntens1ty, with the

hyperact1ve group hav1nq s]ower reactwon t1mes than the Tow hyper-
SN

actiwve qroup \$h1s hypothes1s was: conf_ med - tor the. 1og transformed

L —
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data.

Hypothesis 2.2. The prediction here was that the greatest

mean reaction time differences betwrrn the Tow and high‘hyperactive

groupsvwou]d be at the minimal ~t . itie of the auditory stimulus,

that is, at 10 dB and 30 dB. "Tris e whesis, was confirmed.

“Hypothesis 2.3. The predlttlon here was that reaction time

to the minimal 1ntens1t1es of the aud1torv stimulus wou]d be slower

for the high hyperactive- group and faster for the 1ow hyperact1ve

LS

aroup. ?h]S was partially conFIrmed For the ]one tranSformat1on,

*

“} differences between groups at the m1n1ma1 st1mu1us 1nten51t1es were

‘!.

sianificant and therefore prov1ded conflrmat1on of the hypothes1s For

[P

prothes1s 2. 4 Th1s hynothes1s pred1cted d1fferences

the‘shapes mf the curVes r@]at1nq react1on t1me to 1ncreas1ng

3

1tory st1mu1us 1ntens1ty The pred1ct1on//ﬁ§>that the curve for the’

hwqh hyperactive qroup wou1d have ‘a stéener and sharper qrad1ent from

o
Y

the lowest to the highest aud1torv stqmu1us jntensity when toffipared

with the curve for the 1ow'hyperact1ve group. This hXPothes1s was

Y

partta]]ytconfirmed. Graph1ca11y, the resu]ts mee&bNeby11tsyn S
cr?t%ria However, on the basis of t/t min transformat1on,’differences

obta1ned were not s1qn1f1cant 'y &

( -
.

™
Theoretica] and Research Implications

»

The hypothesré that hyperact1v1ty is related to persona11ty

was conf1nned through two rb]ated theor1es of gersonality with a gommon

~" —

hypothesjzed phys1o]oq1ca] substrate. The burden of this sehment of

Ry

the chapter is to examine and"digcuss the)imp]icatiens of this finding

for theory, research and practice. These ‘theories will thrbw a consid- -

. . - !

v the t/t min tranffornatlon, f1nd1ngs were not stat1st1ca1]y s1gn1f1cqnt.”'
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ij'i:; considerable amount of light on an understanding of the~hyperactive child
s and offer a tho11enging opportunity #d? thearizing and research and prac-
ttce on hyperactivity. The quantity of empirica1 research arising from -
Eysenck's theory of Dersona:ﬂtv‘is vo]um}nous, so that only the salient
implications can be discussed here. As previously stateo, the éttempt
“"«to investigate the relationship between hyperactivity and persond]itv
-and to systematically discuss the findings w1th1n ei%heory of person-
ality has not been previously made. Consequent]y, any of the studies
investiqating extraversion-introversion or strenath of the nervous
system'may-be replicated with q;oups of hyperactive children. The
_ﬁbotentia1 for testing a number of hvpotheses from Eysenck's theory
with hyperactive subjects is one of the main research 1mp11catf0ns of

this study The implications are discussed quer two subhead1ngs

(1) phy§i01og1ca1 and nsycho]og1ra1 (2) practical.

Phys1o1og1&a1 and’ Psycho]ogqce.,_
= One of the main resu]ts of this study has been the finding
that the perf\rmance of the h1gh hypenaot1ve group on the RT task was
s]owet across stimulus intensities, particularly at the lowest stimu1gs
intensity, as mredicted. This finding was interpreted with respect to

Eysenck's theory of personajlty and the theory of strength of the

nervous system. The cr1t1ca1 1nterpretat1on fﬁfed on these two theories

is that hyperactivity may be related to chron1cal1y Tow cortical .
\ .
arousal leve.s anqj]ow sensitivity to sensory st1mu1at1on Research

<

evidence 1n support of this content1on has already been cited ,
(//p?, (Satterf1e1d & Dawson, 1971 Satterf1e]d et al., 1972; Satterfield et
3

ar hypothesis about the cortical levels ard sensitivity to

v

-.al., 1973{ Grunewa]d-Zuberb1er et al., 1975; Williams, 1976). Since

the popu

Lf ’ . ) H < “
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sensory stimulation of hyperactive children is one of high levels .of
’ tortital arousai and high sensitivity to sensory stimulation, the
interpretation placed on the findings of thic study are important for
a better understandinqg of the hyperactive child. It is within this
framework that some otbthe.behaviqya] characteristics and the effect
of stimulant medication on hyperactive children can be rationalized.
Current management and practjce proceduras Qﬁ% generally based‘on the
assumption that the hyneractive cgild is ovérsensitive to sensory
stimulation, and that environmental conditions should be such as to
modify sensory stimu]at%Ont The main implications of this study‘are ) %§$
therefore contrary to such assuﬁptions and indicate that the hyper‘act"i
ive child may need more intense and more varied stimu1ation. This
intefpretatidh has considerable pra@tica] implications.

Stimulant drugs have been gseq cuite successfuliy in the
ménagement of hyperactive chi]dren,-but.the'reasons for their success
~"ma'\“/e varied widely. Because of the qssumption that hype;%ctive children
were‘overstimu1ated, the effect of a stimulant drug in mgaifying behav-
ioral activity has qenera]]y been reqarded as naradoxical. Even within
the context of thL\Tow cortical arousal hypothes1s, the exp]anat1ons
of the effect of stimulant drugs on the hvperact1ve child have varied

’

dgpending‘on the theoreti§a1 basis of the exp]anation. Williams ( "75),

using Luria's theory, interpreted the low cortical arousal found for

.
- b

!

-

hyperactibe_chi]d}en.in his study as a lagk -of, and poor, central
nervous system inhibition. ,ﬁimi1ar1y, Satterfield's ﬁnterpretétion,
based on his own hypothes1s, was one of the: 1nsuff1c1ent central pervous
system inhibit . on. Both Williams and Satterf1e1drc1a1med that. central

nervc.s <. em arousal and central nervous system inhibition vary ¢
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together and that the hyperactive child has a 1ack of central nervous

sy:tom inhibition and & lower level of cortical arhusa] However these

stMﬂweq were not directly concerned with personisf*( differences.
t&ﬁﬁmn1n drug implication cf th1s study is based en Eysenck's theory
which claims that stimulant drugs tend to decrease cortical 1nh1b1t1on
and- increase cortical excitation and that personality differences are
to be considered in predicting the;@ffect of stimulant or depregsant
drugs. For the hyperactive chi]d,:the implication of these findings is

thas the effect of stimulant drugs is not 6eradoxica], it simply vesults

\

in the raising of his chronically Tow cortical arousal level and the Tower- °
ing of absolute sensory thresholds. The result of such an action is
manifested behaviorally as'inhibition of activity and a general effic-

iency in pertormance on many tasks.” With regards to Eysenck's cortical
g
inhkibition theory which is based onsPavlov s research, the hyperactive

Gt

® child would, as a result of lower qd& 1ca1 arot 1eve1s, be subject
- g x} '_”,\
_wto greater®cortical inhibition. Dat¥%19i3 ) also squested that hyper-

L g

active ch11dren may be chronically cort1ca11y/%nh1b1ted “Stimulant

med1cat1on, therefore, reduces cortical inhibition, and SO raises the

\

arousal level. This interpretation seems consistent with neurological
data on the function of the Ascendihg Reticular Activating System as

it mediates ;ensory stimulation. . NI
- b PR

Yoo B
Another implicatien arising from the interpretation of the "
findihg that hyoeractive‘chifdren may be characterized by chronically -
T n ' L . o
d low arousal levels, is that 1t provides a framework with which one can

s

1ntérpret and rat1ona11ze some of the behav1ora] character1st1cs of

»\\

the hyperactive ch11d pa»t1cu]ar1y the re]at1ve1y hlgher act1v1ty

Tevel. This could lead to a better understand1ng of the hyperactive

/
£
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child. Using Ev"enck's theory again as the ba&ie of this hypothesis,

it hay be v0451b1e to explain some hyperact1ve behav1ovs in terms of
1nd1v1dua1’;:fferences in the need for sensory st1mu]at1on The high
level of Behav1ora1 activity wh1ch is character1st1c of hyperactive
chi]dren may be indicative of their attempt to compensate for their
chronically Tow states of ‘cortical arousal. It may be that hyperac-
t1vnty is secondary to a condition of low arousal and may represent
the * -aroused child's attempt to inc¢rease proprioceptive and extero-
ceptive sensory input. It may be a coping device therefore to
increase abnormally Tow cortical arousa] Similar interpretations nave
been made for the extravert's behavioral character1st1cs .Yarious
terms such as "stimulation seeking" and "stimulation hungry" have been:
ascribed to the extravert's behavior; this also may naveéfe]evance tor
the hyperactive syndrome The behavmral syndrome of hfperactwny &

'ﬂ'""' . u‘vf .
may be a response to low Cortical arou a1 1eve]s~ 1nd1vtdda}g‘who a}ex- o

concerned w1th the management and educat1on of the hyperacgtée ch}]d ’
should be aware of this. Pract1ca] implications arising from such a
possibility are d¥scussed in the next section. _ ff wﬁg
A]though no d1rect measures were taken of sensory thres Td
differences between the high and low hyperactive groupS‘!perfdrmance ..
on the RT task has generally begg interpreted as an_indication of
individual differences in senéoty thresho]d%: Thus?%éée h1gn HA group "
who had slower RT across all st1mu]us 1ntens1t1es and part1cu]ar]y at
the Towest stimulus intensity, is regarded as hav1ng a higher threshold
and, conseauently, As less sensitive to sensqry st1mu1atxon
Compared with normal children, hyperactive ‘children would _

require more, rather than Tess, sensory stimulation for effective



s

N ‘ _ '
performance. I1f this assumption is correct, then the 1n,1ication§ for /

practice would be to intensify the relevant stimuli while reducing

random stimulation.

2

" Practical Implications .

The main practica1 implications of the results of this study

arise from the‘Finding that h}peractivity is related to personality

and support /the findings™ of Thomaé, Chess‘& Birch (1568), and Chess

(1960) who had conducted a ]ongitudina] stddy on the relationship of ’
hyperact1v1ty to temperament, classifying the ch11dren according to “
temperamenta] types and suggest1ng teachinc and managepent approaches

that gave consideration to ch]]dren s fdnnate character1st1cs. How-

ever, what is different about the findings of the pnesenm'study is

“ : T

N @ -
that hyperactivity has been shown to be.related to two persona]ityv

.

dimensions with a common physiological underoinninggwthe implications

of_which havesrelevance to the management and education:of tne
o ] ;

el

hyperactive child. . »
Persona1ity as a variab]é must be -considered in attemptingﬁ v

to understand manage and téach the hyperactive child at home and at

schoo] This ‘nosition. supports Chess's findings whlch stresse that a ¢

; a]]y when

ch1Td.makes a positive adaptation to schoo1 and 1earnsv b

the demands made on him are consonant with his organismic capac1t1es
Converse]y, learning is 1mpa1red when the demands on the ch11d are
dissonant and become a source of stress. KnowTedge of a chitd's
persona11ty shou1d therefore guide parents and teaéﬁers in the1r~1¥ter—
action with the child. Personality research findings have a1ready

demonstrated the usefuiness of adding personality and motivational

]

measures to intelligence measures in research. . These measures may

h ok 4
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we11 account for 75% of the variance in academic achievement. A bet-
ter understanding of the hyperactive child with reference to person-
ality may also provide a better framework for reacting to his behaViorl
‘Too often as a result of lack of this consideration is the hyperactive
child categorized and treated as a conduct problem atlhomeiand at
school.

| One of the critical findings of'this study cencernstthe inter-
pretat%on of hyperactlve’children's performance onwthe'reaction time.
task in terms of low cortical arousq', high sensory thresholds and

* 3 - . N - .
henCe, low sens&ﬁxyity to sensory stimulation. Any attempt.to improve

"'1'

the Hyperact1ve child's efficient funct1on1ng in any env1ronment must
takep‘hese variables into cons1derae1on Eff1c1ent management and
eéﬁtat1on of such ch11dren shou]d be 1nv01vvd in ra1s1ng 10u~cort1ta1

arousal 1eve1s, Towering: h1gh ‘Sensory thresho1ds ‘and ensuring “that -

e ]

sensory i afe adequately presented In 'terms of Eysenck S theory,

Tt

1t;seems '"1nvo1ve 1ntrovert1ng hyperact1ve children in ordh to

1mprove the eff1g§5ncy qf “their func€€6n1ng Env1ronments and inter-

vent1ons may be e1ther 1nh1b1tory or ‘faciltatory depend1ng on whether

5 or not- they pun1sh hyperact1ve children by reduc1ng the1r a]ready

«,l;ﬁi‘se their low cortical arousal Tevels. ' . s
Drug research potnts to general 1mp11cat1ons’§hout the need
for considering personality as a var1ab1e in, that the average drug
 effect observed in a group of people will clearly be a function of”
individual charactertstics within the group as well as the expected

pharmacological action of the drug ftse]f One should therefore heed .

C]ar1dge s (1970) warn1ng that 1f a persona11ty type dom1nated the ™ group,

1
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gy

e

J1nva1uab1e for the management and teach1nq -of the hyperact1ve child.

N

N

the drug etfect might be quite the opposite from that observed in a
sample dominated by the Opposite personality type. This need for
consideration of the;personality characteristics so well illustrated -
in drug research has releVance for cognitive, ac;demic and other’
behavioral areas as well. In a specific wav, the drug.research
relating to Eysenck's theory can be used to explain that the effect

of stimulant drugs on hyperactivity is not naradoxical but rather the

normal energizing of a cortically low aroused individual.

Low frequency, low intensity stimulus conditions involving
’ . : * or

1onq.duration of work may be difficult for the hyperactive child

because of his chroniéa11§ﬁéow,cortica1 arousal level. Simi]ar]y,
- . o ﬂ ) . R ) ’ S
monotonous and repetit1 “tasks involving minimal opportunities for

movement may be pun1t1vé since these may reduce the already 1ow
arousal 1eve1 and lead to areater, behavioral: oct1v1ty wh1ch may be
incompatib]e with a given situation, Converse]y, 3 knowTedqe of .

stimulus cond1t10n€ that may ra1se cortical arousa1u1evels wou1d be

!

N

The stimulus propert1es d1scussed by BerTyne (1971) whlch”
: he
have the effect of raising cort1ca14arousa1 may/have some relevance to
the pract1ca1 1mp11cat1ons of this study. Ber1yne described these

propert1es as psychophys1ca] and collative and these may have a p]ace

_in manag1ng and teach1ng the hyoeract1ve ch11d For. 1nstance concern

”

with psychophys1ca1 propert1es 1n oract1ce means that hyperact1ve

ch11dren may require: more sounds of h1gh and- 10w p1tch and 1ntens1ty 'f e
¢ . L
than 1ntermed1ate ones These may have a d1rect effect on the atten-"

. t1ona1 def1c1ts of hvperactlve children. The concern about st1mu1us

presentat1on is therefore paramount in teach1ng the hyperact1ve ch11d ;



~.

. , A ~..
- and improving his attentional deficit.’ Var1ous moda11t1es may be

utilized simu]taneous]& in teaching the hyperacﬁ1ve.ch11§ thereby
increasing the total level of sensory stimulation. - The use of visual’
and auditory teaching.matérialg;gfve hyperactive children the oppor-
tUn1£y {0 select the desired intensity and frequency levels that are -
mo;t comfortable. Compared with normal children it has been found
:that hyperactive children tend to seek higﬁef 1eve]s‘of dnt?nsity and
frequency for optimal performances | L

The collative propert1es discussed by Berlyne also have a -
place in programm1ng for the hyperact1ve child, although they are not
a direct implication of this study. Collative properties also tend to
,rqisé ardusa] 1eveisvand to demand attention, and they 1nc1ﬁde ;uch
e]emenfs as novelty, surprisingngss comp]exiﬁx, ambjguity and puzzling-
ness. Thére are research findings which show thétmhyperactive children
and extraverts prefer comp1ex stimuli.

In con51der1ng the environment for managlng.the*h eractive
. chi]d classrooms with hyperactive ch11dren shog[d ref1ec;\\bnpern for
some of the‘stimu1us propentiés previously discussed. waever, thé\ .
entire classroom for the hyperactive chi]d Shou]d'not be stimuiating.
There should be opportJn1t1es for some hyperactive children with ~
" severe attent1ona1 defﬁc1ts to work in qu1et areas in the c]assroom,
in order to permit the.training of focus and span of attention. In
other words, wh11e individual differences in persona11ty must be con-
sidered in planning c]assroom env1ronments for hyperaci /e“ch11dren,
the speclfjc deficits of these children must be caterea‘for as well.

The practic>1 imp]ication ar%sing out of the interpretation

of the hyperactive c¢i id's behavior as one of stimulation seeking



because of chronically low cortical arousal levels; points Fo the
needs for individuals éo;cephed with the managinq énd teaching of the
-hyperactiVo child to consider affording such children frequent |
.opportunitiés to satisfy fhe stimﬁlation seeking urge. For instance,’
in a classroom, & tisfying such needs may invo]vé havin@ the hyper-
active child distribute books or other materials, clean the chalkboafq_
and run errands. Parents should be aware that long, distance travelling
in a Iimiped space in a motor‘vehiCWe without port. ties for move-
ment and action may be more difficult for t= Hh 2 child.
Teachers should D1an'timetab1g§ a11$Wing for shorter \rk'p%riods,
frequent changes, and frequenmt rest pauses. Timetables should be so
arranced to permit subjects which demand 1qng periods of susgained
concentration and quiet to be f011owed by those which involve some
physical activify and movement.

It has been well documented that reinforcement raises cor- el

tical arousal 1éve1s. It is not strange therefore that the use of
BehavierMbdification techniaues with hyperactive children has been
generallv successful. In fact, behavior modification in conjunction
with drug toerapy is currently the management pkocedure of choice fOf’
hyneractive children. However, personéWity factors may set limits to
the success of fmany of these behavior change programs and persoﬁa1ity
factorg should not be ignored in the implementation of them. Rein-
forcemént may be too stronq or too weak for certain hyperactive‘chi1dren.

In short, individual differences among hyperactive children need ta be

considered both in teaching them and managing their behavior.

-~
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APPENDIX 1

February 10, 1977

Y

~

To the Parents / Guardians of ~

Dear Parents (Guardians):

Your son is one of many boys selected to take part in a
University of Alberta study on activity level and speed of reaction
to a number of tones (sounds). Each boy in the study will first be
asked to complete a questionnaire which will take about 20 minutes.
This will be done at your son's school. Co

From those boys who have completed the questionnaire a random
selection will be made consisting of a few boys who willabe asked to
do a simple reaction time task. This is a spégg/task and all that is
required is that a boy press a button quichlyevery time he hears a
tone on an earphone. A clock will record the amount of time taken to
press the button. This task will take place in a soundproof room at
the University of Alberta and will Tast for 30 minutes. This is ak&_
that is required.

I shall be happy to supply any further information which you
may need concerning this study and can be contacted at 432-3693 (office)
or 433-0075 (home) at any time.

Dr. Tom Blowers, Director of Research with the Edmonton Public
School Board, has made the necessary arrangements and given permission
for this study to take place subject to your consent to have your son
participate. Since the findings of this study may help many children
across Canada, it would bg/nice for your son to take part. Thanks.

\,

Yours sincerely,

210
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Name

APPENDIX 2

>

School

Please check

teacher.

My son may participate in this study.

l I do not wish my son to participate in this study.

f

Name o% Parent:

*

Date: -

{

one above and kindly return this form to your son's
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 APPENDIX 3

Davids' Rating Scale of Hyperkinesis

1. Hyperactivity - Involuntary and <constant overactivity; advanced motor
development (throwing things, walking, running, etc.);
always on the move; rather run than walk; rarely sits.

Much less Less STightly S]ight]y' More Much more than
than most Less More . most children
children

2. Short attention span and poor powers of concentration - Concentration
: on a single activity is usually short, with frequent
shifting from one activity to another; rarely sticks

to a single task very long.

Much Tless Less STightly Slightly More Much more than
than most Less More most children
children

3. Variability - Behavior is unpredictable, with wide fluctuations in
performance; "sometimes he (she) is good and sometimes
bad." - N )

»

Much less Less Slightly Slightly More Much more than
than most Less More most children
children

4. Impulsiveness and Inability to Delay Gratification - Does things on the
spur of the moment without thinking; seems unable to
tolerate any delay in gratification of his (her) needs

s _ " and demands; when wants anything, he (she) wants it

9 immediately; does not look ahead or work toward future
goals; thinks only of immediate present situation.

Much less Less Slightly STightly More Much more than
than most Less More most children
children

/continued
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“APPENDIX 3 (continued)

5. Irritability - Frustration tolerance is Tow; frequently in an ugly
mood, often unprovoked; easily upset if everything
does not work out just the way he (she) desires.

Much less Less S]ightly STightly More Much more than
than most Less More °  most children
children

6. Explosiveness - Fits of anger are easily provoked; reactions are often
almost volcanic in their intensity; shows explosive,
temper-tantrum type of emotional outbursts. :

Much Tess Less Slightly Slightly More Much more tHar
than most Less More most children
children

7. Poor school work - Has difficulty participating successfully in school
work; cannot concentrate on school work:; has some
specific Tearning difficulties or blocks (e.g., poor .
arithmetic, poor in reading, etc.); poor visual-motor
coordination (e.g., awkward gestures, irregular hand-
writing, poor drawing, etc.).

Much Tess Less - Slightly Slightly More Much more than
than most Less More most children

children
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APPENDIX 5

Computer-generated Random Numbers

-\

Block 1:
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Key:

3 =50 db

2 =30 db

1= 10 db
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4 =70 db



APPENDIX 6

MMEY __ schooLs

ACTIVITY LEVEL: BLOCK

Intensity (d4B) 3core

70

10

70

10

10

70

TRIAL ﬁ

}

1.0,

54dB

10 48

15 43

)0 d8

50 én

Intensity (dp)

Seoro

1 3
15 90
16 70

S
17 90

S
18 10 .
19 30
20 Y B
21 50 !
22 10
2 70
24 90
25 30

SUKKNARTY
10 30 L)) 70 90
TOTAL
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